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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;.
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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
0.61840.241
(2.71740.641) x 102
(2.71740.620) x 102
(1.15940.640) x 1073
15441

(0.18741.271) x 10*

7.51+£0.47

8.4941.27

Count
6808262
6808262
6808262
6808262
6808262
6808262
6808262
6808262

Mode IQR Median
0.705 0.300 0.700
2.890x 1072 8261 x 1073 2.742x 1072
2.890x 1072 7.916x 1073 2.757 x 1072
7.350x 1074  7.026 x107* 9.756 x 10~*

155 2.00 154
518 1.315x 100 1.194x 10°
7.95 0.925 7.65
8.17 1.000 8.00

Minimum
0.0
0.0
—5.559x 1073
0.0
30.0
206
3.00
5.00

Maximum
1.000
1.88
1.88
0.243
156
4.081 x 10°
8.00
15.0



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 1.000 1.000 1.000
carbonmonoxide total column [mol m™2] 1.440x 1072 1.735x 1072 1.901 x 1072 2.051 x 1072 2.266x 1072 3.092x 1072 3.273x 1072 3.456x 1072 3.724x 1072 4.503 x 1072

carbonmonoxide total column corrected [mol m2] | 1.505x 1072 1.769x 1072 1.922x 1072 2.062x 1072 2273x 1072 3.064x 1072 3.238x 1072 3.421x107%2 3.685x 1072 4.475x 1072
carbonmonoxide total column precision [mol m™2] | 3.812x 107*  4.895x 107 5.653x 107 6270 x 107™* 7.161 x 107* 1.419x 1073 1.739x 1073 2.059x 1073 2.483x 1073 3.183x 1073

number of spectral points in retrieval [1] 151 152 153 153 153 155 155 156 156 156
chi square [1] 346 426 498 579 713 2.028x10°  2.572x10°  3.186x 10>  4.405x 10>  8.991 x 10°
degrees of freedom [1] 6.00 7.00 7.00 7.00 7.01 7.94 7.97 7.99 7.99 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



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
0.638 +0.225
(2.94740.519) x 1072
(2.94740.491) x 1072
(1.10340.615) x 1073
154+1

(0.220+1.512) x 10*

7.49+0.48

8.50+1.35

Count
4599516
4599516
4599516
4599516
4599516
4599516
4599516
4599516

IQR
0.0
5.556x 103
4.882x 1073
6.790 x 1074
2.00
1.537 x 103
0.934
1.000

Median
0.700
2.924 x 1072
2.918 x 1072
9.179 x 1074
154
1.417 x 103
7.64
8.00

Minimum
0.0
0.0
—1.605x 1073
0.0
30.0
206
4.00
5.00

Maximum
1.000
0.140
0.140

3.947 x 1072
156
4.081 x 10°
8.00
15.0

25 % percentile
0.700
2.658 x 1072
2.692 x 1072
6.723 x 1074
153
815
7.00
8.00

75 % percentile
0.700
3.213x 1072
3.180 x 102
1.351x 1073
155
2.352 x 103
7.94
9.00



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

Variable mean +o Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.575£0.265 2208746 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.239+£0.607) x 1072 2208746 5.528 x 1073 2.146 x 1072 0.0 1.88 1.897 x 1072 2.450 x 1072
carbonmonoxide total column corrected [mol m2] | (2.23940.587) x 1072 2208746 5.077x 1073 2.141 x 1072 —5.559x 1073 1.88 1917 x 1072 2.424x 1072
carbonmonoxide total column precision [mol m2] | (1.277+£0.674) x 1072 2208746 7.422x 10~* 1.082 x 1073 0.0 0.243 8.144 x 1074 1.557 x 1073
number of spectral points in retrieval [1] 154 +1 2208746 2.00 154 147 156 153 155

chi square [1] (0.11940.458) x 10* 2208746 798 893 216 1.749 x 10° 593 1.391 x 103
degrees of freedom [1] 7.54+0.43 2208746 0.849 7.68 3.00 8.00 7.09 7.94
number of iterations [1] 8.46+1.07 2208746 1.000 8.00 5.00 15.0 8.00 9.00




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

Variable mean +o Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.600 +0.236 4252439 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.642+£0.629) x 1072 4252439 8.848 x 1073  2.670 x 1072 0.0 1.88 2.159x 1072 3.043x 1072
carbonmonoxide total column corrected [mol m2] | (2.64240.607) x 1072 4252439 8.571x 1073 2.692x 1072 —5.559x 1073 1.88 2.158%x 1072 3.015x 1072
carbonmonoxide total column precision [mol m2] | (1.250+£0.692) x 1072 4252439 8.349x 10~* 1.035x 1073 0.0 0.243 7.483 x 107% 1.583x 1073
number of spectral points in retrieval [1] 154+1 4252439 2.00 154 30.0 156 153 155

chi square [1] (0.158+1.248) x 10 4252439  1.078 x 10°  1.042 x 10 209 3.977 x 10° 652 1.730 x 103
degrees of freedom [1] 7.53+0.44 4252439 0.895 7.68 3.00 8.00 7.04 7.93
number of iterations [1] 8.56+1.29 4252439 1.000 8.00 5.00 15.0 8.00 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
0.666 +0.235
(2.809£0.686) x 1072
(2.809£0.666) x 1072
(9.444 +4.628) x 10~*
154+1
(0.259+1.190) x 10*
7.45+0.53
8.354+1.20

Count
1759654
1759654
1759654
1759654
1759654
1759654
1759654
1759654

IQR
0.0
7.906 x 1073
7.524 x 1073
5.283x 1074
2.00
1.842 x 103
0.952
1.000

Median
0.700
2.805 x 1072
2.817 x 1072
8.491 x 1074
154
1.706 x 103
7.57
8.00

Minimum
0.0
0.0
—3.047 x 1073
0.0
141
209
4.00
5.00

Maximum
1.000
0.295
0.296

1.094 x 1072
156
4.081 x 10°
8.00
15.0

25 % percentile
0.700
2.368 x 1072
2.377 x 1072
6.205x 1074
153
997
7.00
8.00

75 % percentile
0.700
3.158 x 102
3.130 x 102
1.149 x 1073
155
2.839 x 103
7.95
9.00



Table 7: Correlation matrix
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1.000 5358 x 1072 —4364x 1072  6.885x 1073 8.065 x 1073 —0.163 8.924 x 102 2.442 x 1073 6.877 x 1072 4.736 x 1072
5.358 x 1072 1.000 —0.113 —0.399 —0.412 —9.957x 1073  5373x103 —5.218x 1072 —0.104 —9.150 x 1072
—4.364 x 1072 —0.113 1.000 0.456 0.472 —0.140 —4.053x 1073 2416x1072 —7.921x1072 2241x 1072
6.885x 1073 —0.399 0.456 1.000 0.975 7.191 x 1073 1.137 x 1072 2612x1072 —2720x 1072  1.675x 1072
8.065 x 1073 —0.412 0.472 0.975 1.000 3.611x 1073 8.923 x 1073 2.734x 1072 —2.622x1072 1.735x 1072
—0.163 —9.957 x 1073 —0.140 7.191 x 1073 3.611x 1073 1.000 —1.544x 1072 —6.942x 1072  7.699x 1072  —2.062x 1072
8.924 x 1072 5373x 1073 —4.053x 1073  1.137x 1072 8.923x 1073  —1.544x 1072 1.000 32091074 —1.384x 1073  1.512x 1072
2442 x 1073 —5218x 1072 2.416x 1072 2.612x 1072 2734%x 1072 —6.942x 1072  3.209x 10~* 1.000 —2359%x 1072 —3.457x1073
6.877 x 1072 —0.104 —7.921x1072 —2720x1072 —2.622x1072 7.699x102 —1.384x10"3 —2.359x 102 1.000 —4.954 x 1072

4736 x 1072 —9.150x 1072 2.241x 1072 1.675 x 1072 1.735x 1072 —2.062x 1072 1.512x 1072  —3.457x 1073 —4.954 x 1072 1.000



Table 8: Covariance matrix
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353 21.7 —35.9 8.300 x 10~ 9398 x107* —1.964 x 1073 2.19 583 0.604 1.13
21.7 465 —107 —5511x1072 —5511x1072 —1.373x10°* 0.151 —1.430 x 10* —1.05 —2.50
—35.9 —107 1.919 x 103 0.128 0.128 ~3.928 x 1073 —0.232 1.345 x 10* ~1.62 1.24
8.300x 107*  —5.511x 1072 0.128 4111 %1073 3.873x 1073 2.949 x 108 9.526 x 107 2.13 —8.144x 107>  1.360x 10~*
9398 x107* —5.511x 1072 0.128 3.873x 1073 3.841 x 1073 1.431x 1078 7.224 x 107 2.15 —7.590%x 10> 1.361x10~*
—1.964x 1073 —1373x107% —3.928x 1073 2.949x 108 1.431x 1078 4.091x 1077  —1.290x 1073 —0.564 2300x 1070 —1.669 x 107
2.19 0.151 —0.232 9.526 x 107 7.224%x107°  —1.290 x 107> 1.71 5.33 —8.444x107%  2.500x 102
583 —1.430 x 10* 1.345 x 10* 2.13 2.15 —0.564 5.33 1.615 x 108 —140 —55.6
0.604 —1.05 —1.62 —8.144x 1075 —7.590%x 10> 2300x 10> —8.444x10~* —140 0.218 —2.929 x 1072

1.13 —2.50 1.24 1.360 x 10~* 1361 x107*  —1.669x 107> 2.500 x 102 —55.6 —2.929x 1072 1.60
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Figure 1: Map of correlation graph for 2024-06-09 to 2024-06-11.
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Viewing zenith angle
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CO total vertical column (stripe-corrected)
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Figure 2: Map of correlation matrix for 2024-06-09 to 2024-06-11.
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3 Granule outlines

s

Figure 3: Outline of the granules.
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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 d084fd110d84

initialization (s)

processing (s)

time per pixel

o time per pixel
AUX CTMCH4 2024-06-09, 2024-06-10024-06-09, '4»0') 2024-06-11 2024-06-10, 2024-06-11
AUX CTM CO 2024-01-01

AUX ISRF 2021-01-07 10:32

AUX MET 205 elH]vRplpZs I03:Q®24-06-10 03:(2@24-'10 03:00, 2024-0 I 15:0@24-06-10 262(1306-1'5:00, 2024

AUX MET QF (EREHJEPlpZE 03:@024-06-10 03:24-I10 03:00, 2024- 5:@24-06-10 162@!906-1.5:00, 2024
AUX MET TF [SREH AP I 03:224-06-10 03:24-I10 03:00, 2024-06. 15:0024-06-10 162@\906-1.5:00, 2024
CFGCO F 2021-01-29 00:00
CFG CO 2023-09-01 00:00
L1B IR SIR B
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24
REF XS CO 2020-06-22 08:56
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2024-06-09

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

2024-06-10
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Figure 6: Map of “CO total vertical column” for 2024-06-09 to 2024-06-11
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2024-06-10
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-06-09 to 2024-06-11
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Figure 8: Map of the number of observations for 2024-06-09 to 2024-06-11
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-06-09 to 2024-06-11.
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Figure 10: Zonal average of “CO total vertical column” for 2024-06-09 to 2024-06-11.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-06-09 to 2024-06-11.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-06-09 to 2024-06-11.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-06-09 to 2024-06-11.
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Figure 14: Zonal average of “y>” for 2024-06-09 to 2024-06-11.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-06-09 to 2024-06-11.
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Figure 16: Zonal average of “Number of iterations” for 2024-06-09 to 2024-06-11.
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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 17: Histogram of “QA value” for 2024-06-09 to 2024-06-11
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Figure 18: Histogram of “CO total vertical column” for 2024-06-09 to 2024-06-11
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Number of observations
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-06-09 to 2024-06-11
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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 2024-06-09 to 2024-06-11
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-06-09 to 2024-06-11
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Figure 22: Histogram of “x2” for 2024-06-09 to 2024-06-11
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Observation density

Number of observations

¥ Mean

A Median - § - Standard deviation 4= Inter quartile range

3.5 1
3.0 A
2.5 A
2.0 4
1.5 4
1.0 4

0.5 1

0.0

leb

: a
4 6
2024-06-10

2.0 A

1.5 4

1.0+

0.5 A

0.0

; B

4 6 8 10
Degrees of freedom for signal

Figure 23: Histogram of “Degrees of freedom for signal” for 2024-06-09 to 2024-06-11
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Observation density
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Histogram of “Number of iterations” for 2024-06-09 to 2024-06-11
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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 2024-06-09 to 2024-06-11
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Figure 26: Along track statistics of “CO total vertical column” for 2024-06-09 to 2024-06-11
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-06-09 to 2024-06-11
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-06-09 to 2024-06-11
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-06-09 to 2024-06-11
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Figure 30: Along track statistics of “x2” for 2024-06-09 to 2024-06-11
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-06-09 to 2024-06-11
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Figure 32: Along track statistics of “Number of iterations” for 2024-06-09 to 2024-06-11
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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 33: Scatter density plot of “CO total vertical column” against “CO total vertical column (stripe-corrected)” for 2024-
06-09 to 2024-06-11.
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Figure 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-06-09 to 2024-06-11.
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Figure 36: Scatter density plot of “CO total vertical column (stripe-corrected)” against “CO total vertical column precision”
for 2024-06-09 to 2024-06-11.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-06-09 to 2024-06-11.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-06-
09 to 2024-06-11.
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Figure 41: Scatter density plot of “CO total vertical column” against “Degrees of freedom for signal” for 2024-06-09 to

2024-06-11.

CO total vertical column [mol m—2]

50

1.0

0.8

0.6

0.4

Number of observations

0.2

0.0

10°

104

103

102

Number of observations

10!

100



2024-06'10 X105

25 2.00
R=0.017

1.75

1.50

1.25

1.00

0.75

Number of iterations
Number of observations

0.50

0.25

T T T T T 0-00
0.01 0.02 0.03 0.04 0.05 0.06 0.07

CO total vertical column [mol m~2]

2024-06-10
25

10°

104

103

102

Number of iterations
Number of observations

10!

T T T T T 100
.01 0.02 0.03 0.04 0.05 0.06 0.07

CO total vertical column [mol m—2]

Figure 42: Scatter density plot of “CO total vertical column” against “Number of iterations” for 2024-06-09 to 2024-06-11.
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Figure 44: Scatter density plot of “CO total vertical column precision” against “y2” for 2024-06-09 to 2024-06-11.
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-06-
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Figure 54: Scatter density plot of “Latitude” against “}>” for 2024-06-09 to 2024-06-11.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2024-06-09 to 2024-06-11.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2024-06-09 to 2024-06-11.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2024-06-09 to 2024-06-11.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2024-06-09 to 2024-06-11.
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Figure 59: Scatter density plot of “Number of spectral points in retrieval” against “Degrees of freedom for signal” for 2024-
06-09 to 2024-06-11.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2024-06-09 to
2024-06-11.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2024-06-09 to 2024-06-11.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2024-06-09
to 2024-06-11.
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Figure 63: Scatter density plot of “Solar zenith angle” against “CO total vertical column precision” for 2024-06-09 to 2024-
06-11.
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Figure 64: Scatter density plot of “Solar zenith angle” against “}>” for 2024-06-09 to 2024-06-11.
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Figure 65: Scatter density plot of “Solar zenith angle” against “Degrees of freedom for signal” for 2024-06-09 to 2024-06-
11.
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Figure 66: Scatter density plot of “Solar zenith angle” against “Latitude” for 2024-06-09 to 2024-06-11.
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Figure 67: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2024-06-09 to 2024-06-11.
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