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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)



Table 1: Parameterlist and basic statistics for the analysis

Variable mean +0 Count Mode IQR Median Minimum Maximum
qa value [1] 0.622+0.231 7365427 0.705 0.300 0.700 0.0 1.000
carbonmonoxide total column [mol m~2] (2.77440.725) x 1072 7365427 3.130x 1072  1.024x 1072 2.802 x 1072 0.0 0.763
carbonmonoxide total column corrected [mol m—2] | (2.77640.698) x 1072 7365427 3.190x 1072 1.007 x 1072 2.819x 1072 —4.576x 1073 0.757
carbonmonoxide total column precision [mol m~2] | (1.19240.630) x 10~3 7365427 8.050 x 10~* 7.108 x 10~* 1.007 x 1073 0.0 0.115
number of spectral points in retrieval [1] 154+1 7365427 155 2.00 154 30.0 156

chi square [1] (0.184+£1.123) x 10* 7365427 562 1.323x 10> 1.214x 103 205 5.321 x 10°
degrees of freedom [1] 7.524+0.47 7365427 7.95 0.931 7.68 4.00 8.00
number of iterations [1] 8.47+1.22 7365427 8.17 1.000 8.00 5.00 15.0




Variable

qa value [1]

carbonmonoxide total column [mol m 2]
carbonmonoxide total column corrected [mol m 2]
carbonmonoxide total column precision [mol m2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

1%
0.0
1.407 x 1072
1.514x 1072
3.884 x 1074
151
354
6.00
6.00

5%

0.0
1.700 x 1072
1.753 x 1072
5.136 x 1074

152

438

7.00

7.00

Table 2: Percentile ranges

10 % 15.9% 25% 75 % 84.1% 90 %
0.400 0.400 0.400 0.700 0.700 0.700
1.865x 1072 2.010x 1072 2217x1072 3241x107%2 3.413x1072 3.570x 1072
1.898x 1072 2.026x 1072 2222x1072 3230x 1072 3.374x1072 3.508 x 1072
5981 x 1074 6.632x107% 7.514x107% 1.462x1073 1.782x1073 2.096 x 1073
153 153 153 155 155 156
513 596 731 2.054x10°  2.623x10°  3.252x 10

7.00 7.00 7.02 7.95 7.98 7.99
8.00 8.00 8.00 9.00 9.00 9.00

95% 99 %
1.000 1.000
3.852x 1072  4.844 x 1072
3.794x 1072 4.805 x 1072
2.503x 1073 3.172x 1073
156 156
4438 x10°  8.808 x 103
8.00 8.00
11.0 14.0



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

Variable

qa value [1]

carbonmonoxide total column [mol m~2]
carbonmonoxide total column corrected [mol m 2]
carbonmonoxide total column precision [mol m~2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

mean +£0
0.636+0.218
(3.053+£0.588) x 1072
(3.05640.552) x 102
(1.13940.613) x 1073
15441

(0.21241.309) x 10*

7.51+0.48

8.46+1.29

Count
5039350
5039350
5039350
5039350
5039350
5039350
5039350
5039350

IQR
0.0
6.694 x 1073
6.115x 1073
6.691 x 1074
2.00
1.529 x 103
0.945
1.000

Median
0.700
3.066 x 102
3.075 x 1072
9.579 x 10~
154
1.407 x 103
7.69
8.00

Minimum

0.0
0.0

—3.824x 1073

0.0

30.0
205
4.01
5.00

Maximum
1.000
0.182
0.180

1.979 x 1072
156
5.321 x 10°
8.00
15.0

25 % percentile
0.700
2.701 x 1072
2.728 x 1072
7.162x 1074
153
831
7.01
8.00

75 % percentile
0.700
3.370 x 1072
3.340 x 1072
1.385x 1073
155
2.361 x 103
7.95
9.00



Variable

qa value [1]

carbonmonoxide total column [mol m~2]
carbonmonoxide total column corrected [mol m~2]
carbonmonoxide total column precision [mol m2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

mean o Count
0.591+£0.253 2326077
(2.170£0.618) x 1072 2326077
(2.171 £0.590) x 1072 2326077
(1.309 £0.651) x 1073 2326077
15441 2326077
(0.123 +£0.526) x 10* 2326077
7.54+0.43 2326077
8.50£1.06 2326077

Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere

IQR Median Minimum Maximum
0.300 0.700 0.0 1.000
5297 x 1073 2.079 x 1072 0.0 0.763
4678 x 1073 2.072x 1072 —4.576x 1073 0.757
7.838x107% 1.115x 1073 0.0 0.115
2.00 154 148 156
844 916 206 2.816 x 10°
0.849 7.68 4.00 8.00
1.000 8.00 5.00 15.0

25 % percentile
0.400
1.839 x 1072
1.867 x 1072
8.349 x 1074
153
606
7.09
8.00

75 % percentile
0.700
2.369 x 1072
2.334 x 1072
1.619 x 1073
155
1.450 x 103
7.94
9.00



Variable

qa value [1]

carbonmonoxide total column [mol m~2]
carbonmonoxide total column corrected [mol m~2]
carbonmonoxide total column precision [mol m2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

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

mean +0
0.609 +0.223
(2.66540.711) x 1072
(2.66740.683) x 1072
(1.28740.668) x 1073
15441

(0.157 £ 1.112) x 10*

7.5440.44

8.51+1.21

Count
4658465
4658465
4658465
4658465
4658465
4658465
4658465
4658465

IQR
0.300
1.070 x 1072
1.063 x 1072
8.444 x 1074
2.00
1.081 x 10°
0.911
1.000

Median
0.700
2.633 x 1072
2.629 x 1072
1.080 x 1073
154
1.047 x 103
7.69
8.00

Minimum
0.0
0.0
—4.576 x 1073
0.0
30.0
205
4.00
5.00

Maximum
1.000
0.763
0.757
0.115

156
4.473 % 100
8.00
15.0

25 % percentile
0.400
2.101 x 1072
2.107 x 1072
7.865 x 1074
153
662
7.03
8.00

75 % percentile
0.700
3.171 x 1072
3.170 x 1072
1.631x 1073
155
1.743 x 103
7.95
9.00



Variable

qa value [1]

carbonmonoxide total column [mol m~2]
carbonmonoxide total column corrected [mol m 2]
carbonmonoxide total column precision [mol m~2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

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

mean =0
0.652+0.246
(2.92040.715) x 102
(2.92340.689) x 102
(9.757+£5.047) x 1074
15441
(0.25041.128) x 10*
7.444+0.52
8.39+1.25

Count
1765720
1765720
1765720
1765720
1765720
1765720
1765720
1765720

IQR
0.0
8.287 x 1073
7.762 x 1073
5314x 1074
2.00
1.865 x 10°
0.934
1.000

Median
0.700
2.946 x 1072
2.964 x 1072
8.685 x 104
154
1.659 x 103
7.56
8.00

Minimum
0.0
0.0
—4.111x 1073
0.0
134
208
4.01
5.00

Maximum
1.000
0.182
0.180

1.045 x 102
156
3.363 x 10°
8.00
15.0

25 % percentile
0.700
2.465 x 1072
2.489 x 1072
6.419 x 10~*
153
962
7.00
8.00

75 % percentile
0.700
3.294 x 102
3.265 x 1072
1.173 x 1073
155
2.827 x 103
7.94
9.00
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1.000
5211 %1072
—3.458 x 1072
—2.875x 1072
—3.305 x 1072
—0.202
8.825 x 1072
8.427 x 1073
5.898 x 102
5.637 x 1072

Table 7: Correlation matrix
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5211x 1072 —3.458%x 1072 —2.875x102 —3.305x102 —0.202 8.825 x 1072 8.427 x 1073 5.898 x 1072 5.637 x 1072
1.000 —8.153 x 1072 —0.124 —0.131 9.720 x 1073 5.687x 1073  —5856x 1072 —9.147x1072 —9.702 x 1072
—8.153 x 1072 1.000 0.643 0.667 —0.154 —1.028x 1073 2.253x1072 —5514x1072 —1.028x 1072
—0.124 0.643 1.000 0.969 —4.861x1072  1.846x 1072 2.162x 1072 —5.136x 1072 —2.739x 102
—0.131 0.667 0.969 1.000 —5.397x1072  1.019x 1072 2204%x 1072  —5.041x102 —2.817x10°2
9.720 x 1073 —0.154 —4.861x 1072 —5.397x 1072 1.000 —1.779%x 1072 —7.697x 1072 8.757x 1072  —2.666x 1072
5687x 1073  —1.028x 1073 1.846x 1072 1.019x 1072 —1.779 x 1072 1.000 —3.829x107* —6.774x 1073 2.011x 1072
—5.856x 1072  2.253x 1072 2.162 x 1072 2204%x 1072  —7.697x1072 —3.829x10* 1.000 —1.948x 1072 —4.146x 1073
—9.147x1072 —5514%x1072 —5136x102 —5.041x102 8757x1072 —6.774x1073 —1.948 x 102 1.000 —4.838 x 1072
—9.702x 1072 —1.028x 1072 —2.739x 1072 —2817x1072 —2.666x1072 2.011x1072 —4.146x1073 —4.838x 1072 1.000



Table 8: Covariance matrix
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352 20.9 —28.3 —3910x 1073 —4330x1073 —2.384x103 2.16 1.776 x 103 0.516 1.29
20.9 458 —76.0 —1.924x1072 —1963x1072 1.310x10°* 0.159 —1.407 x 10* -0.913 —2.54
—28.3 —76.0 1.898 x 103 0.203 0.203 —4227%x 1073 —5848x 1072 1.103 x 10* —1.12 —0.548
—3910x 1073 —1.924x 102 0.203 5.255%x 107 4904 %1075 —2220x 1077  1.747x10~* 1.76 —1.737x107% —2.428x10~*
—4330%x 1073 —1.963 x 1072 0.203 4.904 x 107 4.874x 1075  —2374x 1077  9.290 x 107> 1.80 —1.642x107* —2.405x10~*
—2384x1073  1310x107* —4.227x1073 —2220x1077 —2374x1077 3.970x10~7 —1.463x107° —0.545 2.574x 107> —2.054x 107
2.16 0.159 —5.848x 1072  1.747x10~* 9290 x 107>  —1.463x 107 1.70 —5.61 —4.125x 1073 3.210x 102
1.776 x 103 —1.407 x 10* 1.103 x 10* 1.76 1.80 —0.545 —5.61 1.262 x 108 —102 —57.0
0.516 —0.913 —1.12 —1.737x107% —1.642x107* 2574x 10> —4.125x 1073 —102 0.218 —2.760 x 1072

1.29 —2.54 —0.548 —2428x107* —2405%x107* —2.054x10"° 3.210x 102 —57.0 —2.760 x 1072 1.50
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Figure 1: Map of correlation graph for 2025-06-25 to 2025-06-27.
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Viewing zenith angle
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Figure 2: Map of correlation matrix for 2025-06-25 to 2025-06-27.
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3 Granule outlines
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4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
leNadirEquatorCrossing %
processing mode
algorithm version
orbit

processor version
product version
revision

initialization (s)

processing (s)

time per pixel

o time per pixel
AUX CTMCH4 . -06-26, 2025-06-27
AUX CTM CO 2025-01-01

AUX ISRF 2021-01-07 10:32

AUX MET 2D
AUX MET 2P
AUX MET TP
CFGCO F 2021-01-29 00:00
CFG CO 2024-10-04 00:00
L1B IR SIR 39913
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24

REF XS CO 2020-06-22 08:56

2025-06-26 2025-06-26 2025-06-26 2025-06-26 2025-06-26 2025-06-26 2025-06-26 2025-06-26 2025-06-27
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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S 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

2025-06-26
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Figure 6: Map of “CO total vertical column” for 2025-06-25 to 2025-06-27
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2025-06-26

<TI0 T >

0.01 0.02 0.03 0.04 0.05 0.06 0.07
CO total vertical column (stripe-corrected) [mol m—2]

Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2025-06-25 to 2025-06-27
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Figure 8: Map of the number of observations for 2025-06-25 to 2025-06-27
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7 Zonal average

Latitude [degrees]

80 A

60

40 A

20 1

—20 1

_40 4

—00 1

_80 4

— all
— land
— sea

A

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
QA value

Figure 9: Zonal average of “QA value” for 2025-06-25 to 2025-06-27.
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Figure 10: Zonal average of “CO total vertical column” for 2025-06-25 to 2025-06-27.

19




— all
801 — land

— Sea

60 ,)
40 ("

20 1

Latitude [degrees]
o

—20 1

_40 .

—00 1

_80 4

0.0150 0.0175 0.0200 0.0225 0.0250 0.0275 0.0300 0.0325 0.0350
CO total vertical column (stripe-corrected) [mol m—2]

Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2025-06-25 to 2025-06-27.
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Figure 12: Zonal average of “CO total vertical column precision” for 2025-06-25 to 2025-06-27.




Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

— all
— land
— sea

154.0

154.2

Number of spectral points in retrieval

154.4

154.6

154.8

155.0

Figure 13: Zonal average of “Number of spectral points in retrieval” for 2025-06-25 to 2025-06-27.
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Figure 14: Zonal average of “y>” for 2025-06-25 to 2025-06-27.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2025-06-25 to 2025-06-27.
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Figure 16: Zonal average of “Number of iterations” for 2025-06-25 to 2025-06-27.




8 Histograms

The definitions of the parameters given in this section can be found in section 2.
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Figure 17: Histogram of “QA value” for 2025-06-25 to 2025-06-27
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Figure 18: Histogram of “CO total vertical column” for 2025-06-25 to 2025-06-27
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Number of observations
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2025-06-25 to 2025-06-27
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Figure 20: Histogram of “CO total vertical column precision” for 2025-06-25 to 2025-06-27
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Observation density
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2025-06-25 to 2025-06-27
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Figure 22: Histogram of “x2” for 2025-06-25 to 2025-06-27
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Figure 23: Histogram of “Degrees of freedom for signal” for 2025-06-25 to 2025-06-27
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Histogram of “Number of iterations” for 2025-06-25 to 2025-06-27
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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
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Binned row index

Figure 25: Along track statistics of “QA value” for 2025-06-25 to 2025-06-27
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Figure 26: Along track statistics of “CO total vertical column” for 2025-06-25 to 2025-06-27
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2025-06-25 to 2025-06-27
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Figure 28: Along track statistics of “CO total vertical column precision” for 2025-06-25 to 2025-06-27
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2025-06-25 to 2025-06-27
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Figure 30: Along track statistics of “)2” for 2025-06-25 to 2025-06-27
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2025-06-25 to 2025-06-27
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Figure 32: Along track statistics of “Number of iterations” for 2025-06-25 to 2025-06-27
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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 35: Scatter density plot of “CO total vertical column” against “y>” for 2025-06-25 to 2025-06-27.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2025-06-25 to 2025-06-27.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2025-06-
25 to 2025-06-27.
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Figure 40: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of spectral points in re-
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Figure 41: Scatter density plot of “CO total vertical column” against “Degrees of freedom for signal” for 2025-06-25 to
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Figure 42: Scatter density plot of “CO total vertical column” against “Number of iterations” for 2025-06-25 to 2025-06-27.
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2025-06-25 to 2025-06-27.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2025-06-25 to 2025-06-27.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2025-06-25 to 2025-06-27.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2025-06-25 to 2025-06-27.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2025-06-25 to 2025-06-27.
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Figure 59: Scatter density plot of “Number of spectral points in retrieval” against “Degrees of freedom for signal” for 2025-

06-25 to 2025-06-27.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2025-06-25 to
2025-06-27.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2025-06-25 to 2025-06-27.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2025-06-25
to 2025-06-27.
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