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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]

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 1: Parameterlist and basic statistics for the analysis

mean +0C
0.627 +£0.234
(2.898 +£0.947) x 102
(2.898 +0.934) x 102
(1.170+0.595) x 103
154 +1

(0.15140.882) x 10*

7.5340.46

8.45+1.19

Count
7089658
7089658
7089658
7089658
7089658
7089658
7089658
7089658

Mode
0.705
2.110 x 102
2.110 x 102
8.050 x 1074
155
518
7.95
8.17

IQR
0.300
1.345 x 1072
1.346 x 1072
6.583 x 1074
2.00
1.021 x 103
0.912
1.000

Median
0.700
2.826 x 1072
2.822 x 1072
1.001 x 1073
154
1.015 x 103
7.71
8.00

Minimum
0.0
0.0
—2.372%x 1073
0.0
37.0
192
4.00
5.00

Maximum
1.000
0.966
0.966
0.102

156
3.026 x 10°
8.00
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
1.393 x 1072
1.462 x 1072
3.902 x 1074

151

337

6.00

6.00

5%

0.0
1.674 x 1072
1.711 x 1072
5.182x 1074

152

411

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 1.000
1.829x 1072 1.969x 1072 2.163x 1072 3.509x 1072 3.734x 1072 3.929x 1072
1.850x 1072 1.980x 1072 2.161x 1072 3.507x 1072 3.715x 1072 3.900 x 1072
6.030x107* 6.715x107* 7.594x10™* 1.418x1073 1.714x1073 2.014x 1073
153 153 153 155 155 156
473 540 646 1.667 x10°  2.101 x 10°  2.586 x 103

7.00 7.00 7.04 7.95 7.98 7.99
8.00 8.00 8.00 9.00 9.00 9.00

95 %
1.000
4247 x 1072
4.208 x 1072
2.410x 1073
156
3.506 x 103
8.00
11.0

99 %
1.000
5.955x 102
5.943 x 1072
3.061 x 1073
156
6.941 x 103
8.00
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 m2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

mean +0
0.641+0.226
(3.26640.843) x 1072
(3.26640.828) x 1072
(1.13440.578) x 1073
154+1

(0.170£1.015) x 10*

7.54+0.47

8.43+1.21

Count
4587331
4587331
4587331
4587331
4587331
4587331
4587331
4587331

IQR
0.0
9.535x 1073
9.371 x 103
6.471 x 1074
2.00
1.172 x 103
0.945
1.000

Median
0.700
3.285x 1072
3.298 x 1072
9.769 x 10~4
154
1.125 x 103
7.76
8.00

Minimum
0.0
0.0
—1.265x 1073
0.0
37.0
203
4.99
5.00

Maximum
1.000
0.295
0.296

2.357 x 1072
156
3.026 x 10°
8.00
15.0

25 % percentile
0.700
2.734 x 1072
2.735 x 1072
7.345 x 1074
153
699
7.02
8.00

75 % percentile
0.700
3.688 x 1072
3.672x 1072
1.382x 1073
155
1.871 x 103
7.96
9.00



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

Variable

ga 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 +0
0.602 +0.247
(2.224+0.731) x 1072
(2.22440.717) x 102
(1.234+0.620) x 1073
15441

(0.116+0.561) x 10*

7.5140.45

8.4941.14

Count
2502327
2502327
2502327
2502327
2502327
2502327
2502327
2502327

IQR Median Minimum Maximum
0.300 0.700 0.0 1.000
5.600x 1073 2.083 x 1072 0.0 0.966
5184 %1073 2.077x1072 —2.372x1073 0.966
6.830x 10~*  1.041 x 1073 0.0 0.102
2.00 154 147 156

761 862 192 2.607 x 10°
0.813 7.64 4.00 8.00
1.000 8.00 5.00 15.0

25 % percentile
0.400
1.833 x 1072
1.849 x 1072
8.075 x 10~*
153
575
7.11
8.00

75 % percentile
0.700
2.393 x 1072
2.367 x 1072
1.490 x 1073
155
1.337 x 103
7.92
9.00



Variable

ga 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
0.610+0.229
(2.707 +£0.856) x 1072
(2.706 4+0.842) x 102
(1.252+0.631) x 1073
15441
(0.126 +0.803) x 10*
7.5640.42
8.49+1.18

Count
4573531
4573531
4573531
4573531
4573531
4573531
4573531
4573531

IQR
0.300
1.328 x 1072
1.333x 1072
7.534 x 1074
2.00
815
0.848
1.000

Median
0.700
2.519 x 1072
2.505 x 1072
1.054 x 1073
154
889
7.72
8.00

Minimum Maximum
0.0 1.000
0.0 0.966
—2372%x 1073 0.966
0.0 0.102
37.0 156
203 2.607 x 10°
4.00 8.00
5.00 15.0

25 % percentile
0.400
2.031 x 1072
2.034 x 1072
7.973 x 10~*
153
596
7.10
8.00

75 % percentile
0.700
3.359 x 1072
3.368 x 1072
1.551x 1073
155
1.412 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]

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

mean +0
0.671+0.230
(3.073£0.932) x 102
(3.074+£0.920) x 102
(9.47544.540) x 10~*
154+1
(0.219+£0.994) x 10*
7.47+0.55

8.36+1.20

Count
1722590
1722590
1722590
1722590
1722590
1722590
1722590
1722590

IQR
0.0
1.056 x 1072
1.040 x 1072
5242 x 1074
2.00
1.529 x 103
0.960
1.000

Median
0.700
3.032x 1072
3.040 x 1072
8.546 x 1074
154
1.495 x 103
7.67
8.00

Minimum
0.0
0.0
—2.119x 1073
0.0
143
192
4.00
5.00

Maximum
1.000
0.219
0.219

1.768 x 102
156
3.026 x 10°
8.00
15.0

25 % percentile
0.700
2.461 x 1072
2.465 x 1072
6.307 x 1074
153
909
7.00
8.00

75 % percentile
0.700
3.517x 1072
3.505 x 1072
1.155x 1073
155
2.438 x 103
7.96
9.00



Table 7: Correlation matrix
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1.000 6.608 x 1072  —9.748 x 1073 —6.684x 1073 —5.586x 1073 —0.215 8.995 x 102 1.241 x 1072 2.131 x 1072 5.802 x 1072
6.608 x 1072 1.000 —4.635x 1072 —7.741x 1072 —7.888x 1072 —7.796x1072 8702x 1073 —5.429x 102 —0.116 —0.112
—9.748 x 1073  —4.635x 1072 1.000 0.618 0.626 —0.113 3.702 x 1073 1.556 x 1072 9370 x 1073 —1.797 x 1072
—6.684 x 1073 —7.741 x 1072 0.618 1.000 0.989 —5.592x 1072  1.130x 1072 1.770 x 1072 1.763 x 1072 4.649 x 1073
—5.586x 1073 —7.888 x 1072 0.626 0.989 1.000 —5.921x1072  6.261 x 1073 1.834 x 1072 1.839 x 1072 5.113x 1073
—0.215 —7.796 x 1072 —0.113 —5592x 1072 —5.921x 1072 1.000 —2109%x 1072 —-7396x 1072 5987x1072 —1.503x 1072
8.995 x 1072 8.702 x 1073 3.702 x 1073 1.130 x 1072 6.261 x 1073 —2.109 x 1072 1.000 1.732x 1073 —1.002x 1072 1.349x 1072
1.241x1072 —5429%x 1072 1.556x 1072 1.770 x 1072 1.834x 1072 —7396x102 1.732x103 1.000 —5311x1073 —3.738x 1073
2.131 x 1072 —0.116 9.370 x 1073 1.763 x 1072 1.839 x 102 5987x1072  —1.002x1072 —5311x1073 1.000 —8.629 x 1072

5.802 x 1072 —0.112 —1.797x 1072 4.649x 1073 5113x 1073 —1.503x 1072 1.349x 1072 —3.738x 1073 —8.629 x 1072 1.000



Table 8: Covariance matrix
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350 25.8 —8.23 —1.184x 1073 —-9.763x10~% —2.392x103 2.15 2.048 x 103 0.185 1.29
25.8 435 —43.6 —1.528x 1072 —1.536x1072 —9.668 x 10~ 0.232 —9.986 x 103 —1.12 -2.78
—8.23 —43.6 2.038 x 103 0.264 0.264 —3.040x 1073 0.213 6.198 x 103 0.196 —0.962
—1.184x 103 —1.528x 1072 0.264 8.966 x 107> 8.754x 107>  —3.150x 107  1.366 x 10~* 1.48 7.734 x 107 5221 x 1073
—9.763x 107* —1.536x 1072 0.264 8.754 x 1073 8729 x 107> —3.291x 107  7.470x 107 1.51 7.962 x 107 5.665 x 1073
—2392x 1073 —9.668x107* —3.040x 1073 —3.150x1077 —3.291x10"7 3.538x1077 —1.602x107° —0.388 1.650x 10> —1.061 x 1073
2.15 0.232 0.213 1.366 x 1074 7.470x 107> —1.602 x 107> 1.63 19.5 —5.928x 1073 2.043x 102
2.048 x 103 —9.986 x 103 6.198 x 103 1.48 1.51 —0.388 19.5 7.785 x 107 —21.7 —39.1
0.185 —1.12 0.196 7.734 x 1073 7.962 x 1073 1.650x 107> —5.928 x 1073 —21.7 0.215 —4.742 x 1072

1.29 —2.78 —0.962 5.221x 1073 5.665x 107> —1.061x 107>  2.043 x 1072 —39.1 —4.742 x 1072 1.41
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Figure 1: Map of correlation graph for 2023-07-31 to 2023-08-02.
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Viewing zenith angle
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CO total vertical column precision
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Figure 2: Map of correlation matrix for 2023-07-31 to 2023-08-02.
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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

'sideNadirEquatorCrossing SSMSBWAU i

processing mode

algorithm version

orbit 30043 30044 30045 30046 30047

30048

Offline

1.5.0

30049 30050 30051 30052 30053 30054 30055 30056 30057 3005%

processor version 2.5.0
product version 1.4.0
revision 17a60fb214cl+
initialization (s)
8 a = - : a a a
processing (s) | o N ° ° ° ° ° .
time per pixel | ® . . 4 ° ° ° ® . °
o time per pixel | ® . N (] N ° ° °

AUX CTMCH4
AUX CTM CO
AUX ISRF

2023-07-31, 2023-08-01 2023-07-31,

L]
IB-OBI, 2023-08-02

2023-01-01

2023-08-01, 2023-08-02

2021-01-07 10:32

AUX MET 2D EeilEH 2023—08—('3:00 2023-08-01 03:00 2023.-01 03:00, 2023-08-(.5:00 2023-08-01 152023-08 l 5:00, 2023

AUX MET QP [SilEHUA 2023-08-'3:00 2023-08-01 03:00 202'-01 03:00, 2023-08-'5:00 2023-08-01 152023-08

AUX MET TP EEiGHI} 2023-08-'3:00 2023-08-01 03:00 202'-01 03:00, 2023-08-'5:00 2023-08-01 152003—08-.15:00, 2023

CFGCO F
CFG CO
L1B IR SIR
REF DEM
REF SOLAR
REF XS CO

00:00 03:00 06:00

09:00

2021-01-29 00:00
2022-02-25 00:00
2019-04-04

2021-01-07 13:24

2020-06-22 08:56

12:00 15:00 18:00 21:00 00:00
2023-07-31

Figure 4: Input data per granule




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

2023-08-01
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Figure 6: Map of “CO total vertical column” for 2023-07-31 to 2023-08-02
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2023-08-01
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2023-07-31 to 2023-08-02
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Figure 8: Map of the number of observations for 2023-07-31 to 2023-08-02
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2023-07-31 to 2023-08-02.
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Figure 10: Zonal average of “CO total vertical column” for 2023-07-31 to 2023-08-02.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2023-07-31 to 2023-08-02.
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Figure 12: Zonal average of “CO total vertical column precision” for 2023-07-31 to 2023-08-02.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2023-07-31 to 2023-08-02.
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Figure 14: Zonal average of “y>” for 2023-07-31 to 2023-08-02.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2023-07-31 to 2023-08-02.
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Figure 16: Zonal average of “Number of iterations” for 2023-07-31 to 2023-08-02.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.

¥ Mean A Median - § - Standard deviation —#- Inter quartile range
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Figure 17: Histogram of “QA value” for 2023-07-31 to 2023-08-02
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Number of observations

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 18: Histogram of “CO total vertical column” for 2023-07-31 to 2023-08-02
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Number of observations

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2023-07-31 to 2023-08-02
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Number of observations

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 20: Histogram of “CO total vertical column precision” for 2023-07-31 to 2023-08-02
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Observation density

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2023-07-31 to 2023-08-02
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Observation density

Number of observations
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Figure 22: Histogram of “x2” for 2023-07-31 to 2023-08-02
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Number of observations
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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 25: Along track statistics of “QA value” for 2023-07-31 to 2023-08-02
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Figure 26: Along track statistics of “CO total vertical column” for 2023-07-31 to 2023-08-02
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2023-07-31 to 2023-08-02
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Figure 28: Along track statistics of “CO total vertical column precision” for 2023-07-31 to 2023-08-02
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2023-07-31 to 2023-08-02
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Figure 30: Along track statistics of “x2” for 2023-07-31 to 2023-08-02
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2023-07-31 to 2023-08-02
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Figure 32: Along track statistics of “Number of iterations” for 2023-07-31 to 2023-08-02
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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 2023-07-31 to 2023-08-02.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2023-07-31 to 2023-08-02.
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Figure 44: Scatter density plot of “CO total vertical column precision” against “y2” for 2023-07-31 to 2023-08-02.
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Figure 54: Scatter density plot of “Latitude” against “x2” for 2023-07-31 to 2023-08-02.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2023-07-31 to 2023-08-02.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2023-07-31 to 2023-08-02.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2023-07-31 to 2023-08-02.

66



2023-08-01 ©105

4500 2.00
R=0.002
3500 A
1.50
g
3000 A o
125 %
2
2500 A ﬁ
W 1.00©
Y
2000 A °
]
0.75 -g
1500 A E
1000 - 0.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>