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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
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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 m~2]
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 +£0
0.598 +0.273
(2.989+£0.926) x 102
(2.99040.909) x 102
(1.069 £0.567) x 1073
154 +1

(0.14840.909) x 10*

7.4340.51

8.51+1.30

Count
7647362
7647362
7647362
7647362
7647362
7647362
7647362
7647362

Mode
0.705
3.010 x 1072
3.070 x 1072
6.650 x 1074
155
518
7.95
8.17

IQR
0.300
9.517x 1073
9.060 x 1073
6.379 x 1074
2.00
1.040 x 103
0.899
1.000

Median
0.700
2.928 x 102
2.935x 1072
8.999 x 10~4
154
1.062 x 103
7.52
8.00

Minimum

0.0
0.0

—5.872x 1073

0.0

30.0
206
4.00
5.00

Maximum
1.000
0.230
0.227

2.621 x 1072
156
5.343 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
1.412x 1072
1.450 x 1072
3.730 x 1074
151
340
6.00
6.00

5%

0.0
1.672 x 1072
1.681 x 1072
4.623 x 1074

152

413

6.63

7.00

Table 2: Percentile ranges

10 % 15.9% 25% 75 % 84.1% 90 %
0.0 0.400 0.400 0.700 0.700 1.000
1.931x 1072 2176 x 1072 2.433x 1072 3.385x 1072 3.632x 1072 3.936x 1072
1.957x 1072 2207x 1072 2457x1072 3.363x 1072 3.596x 1072 3.899 x 1072
5314x107% 5.904x10~* 6.671x107* 1.305x1073 1.589x103 1.879x 1073
153 153 153 155 155 156
475 543 658 1.698 x 10>  2.096x10°  2.518 x 10°

7.00 7.00 7.00 7.90 7.96 7.98
8.00 8.00 8.00 9.00 9.00 9.00

95%
1.000
4.593 x 1072
4.575 x 1072
2.273 %1073
156
3.227 x 103
7.99
12.0

99 %
1.000
6.139 x 1072
6.122 x 1072
2.901 x 1073
156
5.887 x 103
8.00
14.0



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

Variable mean £0 Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.61340.262 3314021 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (3.116 +0.554) x 1072 3314021 6.438 x 10> 3.116 x 102 0.0 0.151 2.793x 1072 3.437x 1072
carbonmonoxide total column corrected [mol m=2] | (3.11840.522) x 1072 3314021 5.952x 1073 3.114x 1072 —5.872x 1073 0.144 2.817x1072  3.412x 1072
carbonmonoxide total column precision [mol m—2] | (1.156+0.600) x 10~ 3314021 7.153x10~* 1.001 x 1073 0.0 2,621 x 1072 7.241 x 1074 1.439 x 1073
number of spectral points in retrieval [1] 15441 3314021 2.00 154 132 156 153 155

chi square [1] (0.14440.644) x 10* 3314021 994 989 213 2.576 x 10° 626 1.621 x 103
degrees of freedom [1] 7.47+0.47 3314021 0.915 7.56 4.73 8.00 7.01 7.92
number of iterations [1] 8.43+1.16 3314021 1.000 8.00 5.00 15.0 8.00 9.00




Table 4: Parameterlist and basic statistics for the analysis for observations in the southern 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
0.588+£0.281
(2.89241.121) x 102
(2.892£1.107) x 1072
(1.00140.530) x 1073
15441
(0.15241.068) x 10*
7.40+0.53
8.56+1.39

Count
4333341
4333341
4333341
4333341
4333341
4333341
4333341
4333341

IQR
0.300
1.107 x 102
1.061 x 1072
5.568 x 1074
2.00
1.058 x 103
0.884
1.000

Median
0.700
2.669 x 1072
2.663 x 1072
8311 x 1074
154
1.120 x 103
7.49
8.00

Minimum

0.0
0.0

—1.872x 1073

0.0

30.0
206
4.00
5.00

Maximum
1.000
0.230
0.227

2.325x 1072
156
5.343 x 10°
8.00
15.0

25 % percentile
0.400
2.185x 1072
2.209 x 1072
6.402 x 10~*
153
688
7.00
8.00

75 % percentile
0.700
3.292 x 102
3.270 x 1072
1.197 x 1073
155
1.746 x 103
7.89
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 5: Parameterlist and basic statistics for the analysis for observations over water
Minimum

mean =0
0.623 +£0.208
(3.0564-0.740) x 102
(3.05740.716) x 1072
(1.18640.615) x 1073
154 +1

(0.150+0.974) x 10*

7.54+0.43

8.71+1.42

Count
4544077
4544077
4544077
4544077
4544077
4544077
4544077
4544077

IQR

0.0
8.116 x 103
7.638 x 1073
7.646 x 1074

2.00

982

0.816

1.000

Median
0.700
2.958 x 1072
2.958 x 1072
1.006 x 103
154
1.121 x 103
7.69
8.00

0.0
0.0

—5.872x 1073

0.0

34.0
206
4.00
5.00

Maximum
1.000
0.230
0.227

2.621 x 1072
156
5.068 x 10°
8.00
15.0

25 % percentile
0.700
2.566 x 1072
2.586 x 1072
7.250x 1074
153
715
7.11
8.00

75 % percentile
0.700
3.378 x 1072
3.349 x 1072
1.490 x 103
155
1.697 x 103
7.93
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
0.556+0.354
(2.778 +1.169) x 102
(2.779 £ 1.158) x 1072
(8.44443.874) x 1074
15441

(0.15140.805) x 10*

7.22+0.58

8.18+1.00

Count
2517903
2517903
2517903
2517903
2517903
2517903
2517903
2517903

IQR
0.300
1.394 x 102
1.384 x 1072
4337 x 1074
2.00
1.179 x 103
0.789
0.0

Median
0.700
2.648 x 1072
2.671 x 1072
7.496 x 10~
154
989
7.06
8.00

Minimum
0.0
0.0
—1.154x 1073
0.0
30.0
209
4.00
5.00

Maximum
1.000
0.185
0.187

1.115x 1072
156
5.343 x 10°
8.00
15.0

25 % percentile
0.400
1.897 x 1072
1.898 x 1072
5.767 x 1074
153
597
7.00
8.00

75 % percentile
0.700
3.291 x 102
3.282 x 1072
1.010x 1073
155
1.776 x 103
7.79
8.00



Table 7: Correlation matrix
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1.000 3.662x 1074 —2.902x 1073 1.926x 1072 1.756x 102 —0.230 8.994 x 102 1.930 x 1072 4.656 x 1073 4.462 x 1072
3.662 x 10~ 1.000 —6.713 x 1072 —0.409 —0.418 —0.277 7.098x 1073 —3.710x 1072 —0.305 —0.151
—2.902x 103 —6.713x 1072 1.000 0.360 0.368 0.188 —3548x 107 —1.845x 1074 0.150 —2.271x 1072
1.926 x 1072 —0.409 0.360 1.000 0.984 0.171 1.271 x 1073 1.839 x 1072 0.241 5.696 x 1072
1.756 x 102 —0.418 0.368 0.984 1.000 0.171 1.602 x 1073 1.906 x 102 0.245 5.737 x 1072
—0.230 —0.277 0.188 0.171 0.171 1.000 —2827x1072 —6.100x 1072 0.103 —1.829 x 102
8.994 x 1072 7.098 x 1073 —3.548 x 10~* 1.271x 1073 1.602x 1073 —2.827x 1072 1.000 1.292x 1073 —2.125%x 1072  2.169 x 1072
1.930x 1072 —3.710x 1072 —1.845x107* 1.839x1072 1.906x 1072 —6.100x1072 1.292x 1073 1.000 1.251x 1072 —1.732x 1073
4.656 x 1073 —0.305 0.150 0.241 0.245 0.103 —2.125x 1072  1.251x 1072 1.000 —5.007 x 1072

4.462 x 1072 —0.151 —2271x 1072 5.696x 1072 5737x1072 —1.829x1072 2.169x1072 —1.732x1073 —5.007 x 102 1.000
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Table 8: Covariance matrix
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Figure 1: Map of correlation graph for 2024-10-16 to 2024-10-18.
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Figure 2: Map of correlation matrix for 2024-10-16 to 2024-10-18.

11

1.00

0.75

0.50

0.25

0.00

-0.25

-0.50

-0.75

—-1.00

Correlation coefficient



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 e4dc78be9162

initialization (s)

processing (s)

time per pixel

o time per pixel

AUX CTMCH4 2024-10-16, 2024-10-17 l 2024-10-17, 2024-10-18
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 22 uI:mo, 2024.-17 03:0M24-10-17 03:(2(924-10-')3:00, 2024.-17 15:@®24-10-17 2620010-17 1.0, 2
AUX MET QP ul:noo, 2024.-17 03:0M24-10-17 03:011)24-10-')3:00, 2024.-17 15:0024-10-17 2620010-17 1.0, 2
AUX MET TP ulmoo, 2024.-17 03:0024-10-17 03:(111)24-10-')3:00, 2024.-17 15:024-10-17 2620010-17 1.0, 2

CFGCO F 2021-01-29 00:00
CFG CO 2024-04-25 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

2024-10-16

Figure 4: Input data per granule
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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
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Figure 6: Map of “CO total vertical column” for 2024-10-16 to 2024-10-18
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-10-16 to 2024-10-18
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2024-10-17
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Figure 8: Map of the number of observations for 2024-10-16 to 2024-10-18
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-10-16 to 2024-10-18.
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Figure 10: Zonal average of “CO total vertical column” for 2024-10-16 to 2024-10-18.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-10-16 to 2024-10-18.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-10-16 to 2024-10-18.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-10-16 to 2024-10-18.

22



Latitude [degrees]

— all
80 1 — land
— sea
.
=
60 - R -
x
=
> —
40 A
20 A \%
0 - = —
%—
— —
- %
—40 A —
g S
_60 .
_80 .
500 1000 1500 2000 2500 3000 3500
XZ

Figure 14: Zonal average of “y>” for 2024-10-16 to 2024-10-18.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-10-16 to 2024-10-18.

24

8.0



Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

—80 1

— all
— land
> — sea

7.6

7.8 8.0 8.2 8.4 8.6 8.8 9.0
Number of iterations

Figure 16: Zonal average of “Number of iterations” for 2024-10-16 to 2024-10-18.
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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 17: Histogram of “QA value” for 2024-10-16 to 2024-10-18
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Figure 18: Histogram of “CO total vertical column” for 2024-10-16 to 2024-10-18
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-10-16 to 2024-10-18
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Figure 20: Histogram of “CO total vertical column precision” for 2024-10-16 to 2024-10-18
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-10-16 to 2024-10-18
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Figure 22: Histogram of “x2” for 2024-10-16 to 2024-10-18
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Observation density
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-10-16 to 2024-10-18
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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 2024-10-16 to 2024-10-18
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Figure 26: Along track statistics of “CO total vertical column” for 2024-10-16 to 2024-10-18
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-10-16 to 2024-10-18
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-10-16 to 2024-10-18
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-10-16 to 2024-10-18
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Figure 30: Along track statistics of “)2” for 2024-10-16 to 2024-10-18
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-10-16 to 2024-10-18
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Figure 32: Along track statistics of “Number of iterations” for 2024-10-16 to 2024-10-18
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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 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-10-16 to 2024-10-18.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-10-
16 to 2024-10-18.
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Figure 41: Scatter density plot of “CO total vertical column” against “Degrees of freedom for signal” for 2024-10-16 to
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-10-
16 to 2024-10-18.
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
2024-10-16 to 2024-10-18.
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2024-10-16 to 2024-10-18.
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-10-16 to 2024-10-18.
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