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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 +o Count Mode IQR Median Minimum Maximum
qa value [1] 0.62040.235 6884629 0.705 0.300 0.700 0.0 1.000
carbonmonoxide total column [mol m™2] (3.083+1.084) x 1072 6884629 2.290 x 1072 1.167 x 1072  2.946 x 102 0.0 0.906
carbonmonoxide total column corrected [mol m™2] | (3.083+£1.071) x 1072 6884629 2.230x 1072 1.149x 1072 2.950x 1072 —2.944x 1073 0.907
carbonmonoxide total column precision [mol m2] | (1.18140.596) x 1073 6884629 7.350 x 104 6.895x 10™* 1.009 x 103 0.0 0.152
number of spectral points in retrieval [1] 154+1 6884629 155 2.00 154 112 156

chi square [1] (0.156+1.028) x 10* 6884629 518 1.050 x 103> 1.074 x 10° 197 4.498 x 10°
degrees of freedom [1] 7.52+0.46 6884629 7.95 0.912 7.68 4.00 8.00
number of iterations [1] 8.474+1.23 6884629 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
1.586 x 1072
1.661 x 1072
4.152x10~*

151

350

6.00

6.00

5%

0.0
1.871 x 1072
1.914 x 1072
5.300 x 10~*

152

429

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
2.032x 1072 2.171x 1072 2363x1072 3.530x 1072 3.797x 1072 4.121 x 1072
2.059x 1072 2.186x 1072 2365x 1072 3.514x1072 3.768x 1072 4.097 x 1072
6.081x107* 6.736 x 107 7.576x 107* 1.447x1073 1.747x 1073 2.040x 1073
153 153 153 155 155 156
495 567 682 1.732x10°  2.166 x 10°  2.644 x 103

7.00 7.00 7.03 7.94 7.98 7.99
8.00 8.00 8.00 9.00 9.00 9.00

95 %
1.000
4770 x 1072
4.745 x 1072
2418 x 1073
156
3.514 x 103
8.00
11.0

99 %
1.000
7.103 x 1072
7.092 x 1072
3.033x 1073
156
6.749 x 103
8.00
14.0



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]

mean +0
0.645+0.217
(3.377£0.961) x 1072
(3.378£0.944) x 102
(1.1504+0.568) x 1073
154+1

(0.179+1.202) x 10*

7.55+0.47

8.524+1.30

Count
4074357
4074357
4074357
4074357
4074357
4074357
4074357
4074357

IQR
0.0
8.811x 1073
8.384 x 1073
6.648 x 1074
2.00
1.191 x 103
0.945
1.000

Median
0.700
3.310x 1072
3.316 x 1072
9.970 x 10~4
154
1.210 x 103
7.76
8.00

Minimum
0.0
0.0
—1.560 x 103
0.0
112
204
4.00
5.00

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

Maximum
1.000
0.496
0.494

5.127 x 1072
156
4.498 x 10°
8.00
15.0

25 % percentile
0.700
2.831x 1072
2.845 x 1072
7.484 x 1074
153
758
7.02
8.00

75 % percentile
0.700
3.712x 1072
3.683 x 1072
1.413x 1073
155
1.949 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
0.585+0.254
(2.656+1.110) x 1072
(2.65741.099) x 102
(1.225+0.632) x 1073
15441
(0.124 +0.700) x 10*
7.4840.44
8.4141.12

Count
2810272
2810272
2810272
2810272
2810272
2810272
2810272
2810272

IQR Median Minimum Maximum
0.300 0.700 0.0 1.000
7.356 x 1073 2.393 x 1072 0.0 0.906
7.008x 1073 2.383x 1072 —2.944x 1073 0.907
7312x107%  1.027x 1073 0.0 0.152
2.00 154 139 156
829 915 197 3.558 x 10°
0.842 7.55 5.00 8.00
1.000 8.00 5.00 15.0

25 % percentile
0.400
2.096 x 102
2.111 x 1072
7.714 x 10~
153
603
7.06
8.00

75 % percentile
0.700
2.832x 1072
2.811x 1072
1.503 x 1073
155
1.432 x 103
7.90
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
0.596+0.235
(2.86040.883) x 1072
(2.86140.867) x 102
(1.256+£0.634) x 1073
15441

(0.1334+0.887) x 10*

7.5440.43

8.5241.24

Count
4524576
4524576
4524576
4524576
4524576
4524576
4524576
4524576

IQR Median Minimum Maximum
0.300 0.700 0.0 1.000
1.103x 1072 2.682 x 1072 0.0 0.906
1.093x 1072 2.668x 1072 —2.944x 1073 0.907
7.776 x 10~*  1.056 x 103 0.0 0.152
2.00 154 118 156
837 955 197 3.800 x 10°
0.835 7.68 4.64 8.00
1.000 8.00 5.00 15.0

25 % percentile
0.400
2.239 x 1072
2.246 x 1072
7.904 x 10~*
153
636
7.10
8.00

75 % percentile
0.700
3.342 x 1072
3.339 x 102
1.568 x 1073
155
1.473 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 6: Parameterlist and basic statistics for the analysis for observations over land

mean +0
0.678 +0.227
(3.339£1.189) x 102
(3.340+1.177) x 1072
(9.689 4+4.529) x 10~*
154+1
(0.221+1.260) x 10*
7.46+0.53
8.344+1.22

Count
1672915
1672915
1672915
1672915
1672915
1672915
1672915
1672915

IQR
0.0
9.098 x 103
8.649 x 103
5.506 x 1074
2.00
1.559 x 103
0.960
1.000

Median
0.700
3.193x 1072
3.197 x 1072
8.614x 1074
154
1.580 x 103
7.61
8.00

Minimum
0.0
0.0
—1.534x 1073
0.0
112
210
5.00
5.00

Maximum
1.000
0.328
0.330

9.407 x 103
156
4.498 x 10°
8.00
15.0

25 % percentile
0.700
2.734 x 1072
2.752 x 1072
6.422 x 1074
153
942
7.00
8.00

75 % percentile
0.700
3.644 x 1072
3.617x 1072
1.193x 1073
155
2.501 x 103
7.96
9.00



J[3ue PIUAZ SUIMAIA

1.000
5.064 x 1072
—2.437 x 1072
1.287 x 102
1.101 x 102
—0.227
9.131 x 1072
1.190 x 1072
3.946 x 1072
3.253 x 1072

9[Sue WIUaZ JR[0S

5.064 x 1072
1.000
-0.115
—0.137
—0.139
—0.152
7.736 x 1073
—4.081 x 1072
—0.105
—0.109

opmine|

—2.437 x 1072
—0.115
1.000
0.436
0.442
—7.416 x 1072
9.464 x 10~*
1.973 x 1072
8.388 x 1072
5.872 x 1072

UwIn[oo [BONIAA [2101 0D

1.287 x 1072
—0.137
0.436
1.000
0.991
3.124 x 1072
5.928 x 1073
1.685 x 1072
5.676 x 102
4.965 x 1072

Table 7: Correlation matrix

Pa1021109-9d11S) UWIN[OD [BOTISA [210) 0D

1.101 x 102
—0.139
0.442
0.991
1.000
2.965 x 1072
6.208 x 1073
1.724 x 1072
5.730 x 1072
5.052 x 1072

uoIsIoaxd uwn[od [eoNIdA 12101 Q)

—0.227
—0.152
—7.416 x 102
3.124 x 1072
2.965 x 1072
1.000
—2.340 x 102
—6.406 x 102
3.965 x 1072
—1.195x 1072

[eaatnal ur sjutod [enoads Jo Joquiny

9.131 x 1072
7.736 x 1073
9.464 x 10~*
5.928 x 1073
6.208 x 1073
—2.340 x 1072
1.000

1.765 x 1073
—8.789 x 1073
1.847 x 1072

1.190 x 102
—4.081 x 1072
1.973 x 1072
1.685x 102
1.724 x 1072
—6.406 x 102
1.765 x 1073
1.000
—3.177x 1073
—7.432x 1073

[BUSIS J0J WOPA2IJ JO $9139(]

3.946 x 1072
—0.105
8.388 x 1072
5.676 x 1072
5.730 x 1072
3.965 x 1072
—8.789 x 1073
—3.177x 1073
1.000
—8.819x 1072

SUONIBIANI JO JoqUInN

3.253 x 1072
—0.109
5.872 x 1072
4.965 x 1072
5.052 x 1072
—1.195x 1072
1.847 x 1072
—7.432x 1073
—8.819x 1072
1.000



S[Sue YIuaz JUIMIIA

349
19.5
—21.4
2.607 x 1073
2.203x 1073
—2.533%x 1073
2.18
2.287 x 103
0.339
0.749

J[3ue PIUIZ IL[0S

19.5
426
—111
—3.063 x 1072
—3.064 x 1072
—1.869 x 103
0.203
—8.656 x 10°
—0.996
—2.76

opmine|

—21.4
—111
2.204 x 103
0.222
0.222
—2.076 x 1073
5.664 x 1072
9.524 x 103
1.81
3.40

uuInjod [BOIIAA [B10) O

2.607 x 1073
—3.063 x 1072
0.222
1.175x 107
1.150 x 10~
2.019 x 1077
8.192x 1073
1.88
2.825x10°*
6.632x 10~

Table 8: Covariance matrix

P91001100-0dINS) UWN[0d [BONIA [810) QD)

2.203 % 103
—3.064 x 1072
0.222
1.150 x 10~
1.147 x 10~*
1.893 x 1077
8.473x 1077
1.90
2816 x10°*
6.665 x 10~

0D

uors1oa1d uwn[od [BoNIAA [810)

—2.533%x 1073
—1.869 x 103
—2.076 x 1073
2.019x 1077
1.893 x 1077
3.554 x 1077
—1.779 x 1072
—0.393
1.085x 1072
—8.776 x 10~

[easamnar ut syutod [enoads Jo equiny

2.18
0.203
5.664 x 1072
8.192x 1077
8.473 x 107
—1.779 x 1072
1.62
23.1
—5.143x 1073
2.901 x 1072

2.287 x 103
—8.656 x 103
9.524 x 103
1.88
1.90
—0.393
23.1
1.056 x 108
-15.0
—94.1

[eu3IS J0J WOPaIJ JO $92IZA(]

0.339
—0.996
1.81
2.825x107*
2.816 x 10~
1.085x 107
—5.143 x 1073
—15.0
0.211
—4.987 x 1072

SUONBISN JO JOqUINN

0.749
—2.76
3.40
6.632x 107
6.665 x 10~
—8.776 x 10°¢
2.901 x 1072
—94.1
—4.987 x 1072
1.52
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Number of spectral points in retrieval Number of iterations

Dgdrees of freedom for signal

Figure 1: Map of correlation graph for 2024-08-16 to 2024-08-18.
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Viewing zenith angle

Solar zenith angle

Latitude

CO total vertical column

CO total vertical column (stripe-corrected)
CO total vertical column precision
Number of spectral points in retrieval

X2

Degrees of freedom for signal

Number of iterations

Viewing zenith angle -

Solar zenith angle

Latitude -

CO total vertical column A

CO total vertical column precision -

X 7

Degrees of freedom for signal
Number of iterations

CO total vertical column (stripe-corrected) A
Number of spectral points in retrieval -

Figure 2: Map of correlation matrix for 2024-08-16 to 2024-08-18.
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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 Offline
algorithm version 1.5.0
processor version 2.6.0
product version 1.5.0

revision d084fd110d84

initialization (s)

processing (s)

time per pixel

o time per pixel

AUX CTMCH4 , 2024-08-12024-08-16, '4-0', 024-08-18 2024-08-17, 2024-08-18
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D EE l : 8-17 03:0@24-08-].)3:00, 20 -17 15:0024-08-17 15:(2@24-08-]'5:00, 2024
AUX MET QP EHB 2024.—17 03:@@24-08-17 03:0@24—08—].)3:00, 2024R-17 15:0024-08-17 15:(2@24—08—]'5:00, 2024
AUX MET TP EE l—17 03:0024-08-17 03:0@24—08—].)3:00, 20 l—17 15:002 -17 15:(2@24-03-]'5:00, 2024
CFGCO F 2021-01-29 00:00
CFG CO 2023-09-01 00:00
L1B IR SIR 35473
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
2024-08-16

Figure 4: Input data per granule
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5 Warnings and errors

100 y

Fraction of total pixels

cloud filter occurrences -‘- failed retrievals =) successfully processed pixels
10—3 a == _cloud warning occurrences == _ground pixels with warnings sun glint warning occurrences
=@~ convergence error occurrences =P ler range error occurrences == sza range error occurrences
=~ data range|warning occurrences =l processed pixels

35464 35466 35468 35470 35472 35474 35476 35478
Orbit

Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2024-08-17

<0 T >

0.01 0.02 0.03 0.04 0.05 0.06 0.07
CO total vertical column [mol m—2]

Figure 6: Map of “CO total vertical column” for 2024-08-16 to 2024-08-18
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2024-08-17

<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 2024-08-16 to 2024-08-18
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2024-08-17

< ———
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Figure 8: Map of the number of observations for 2024-08-16 to 2024-08-18
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-08-16 to 2024-08-18.
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Figure 10: Zonal average of “CO total vertical column” for 2024-08-16 to 2024-08-18.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-08-16 to 2024-08-18.
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Latitude [degrees]
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—— sea
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CO total vertical column precision [mol m=2]

Figure 12: Zonal average of “CO total vertical column precision” for 2024-08-16 to 2024-08-18.
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— all
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—— sea

153.6
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154.4
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Number of spectral points in retrieval

154.8

155.0

Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-08-16 to 2024-08-18.
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Figure 14: Zonal average of “y>” for 2024-08-16 to 2024-08-18.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-08-16 to 2024-08-18.
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Figure 16: Zonal average of “Number of iterations” for 2024-08-16 to 2024-08-18.
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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

w £ wu [=)] -~
(=] o [=] o o
I 1 1 1 1

Observation density
~J
=]
1

=
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1

(]
o
S
=1
=1
L
=
=1
=1
:l
-1
=1
45
|
=
=1
L 4
_—

0.2 0.4 0.6 0.8 1.0
le6 2024-08-17

Number of observations

0.0 0.2 0.4 0.6 0.8 1.0
QA value

Figure 17: Histogram of “QA value” for 2024-08-16 to 2024-08-18
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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 2024-08-16 to 2024-08-18




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 2024-08-16 to 2024-08-18



Number of observations

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

1000 ~

800 -
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200 A
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CO total vertical column precision [mol m—2]

Figure 20: Histogram of “CO total vertical column precision” for 2024-08-16 to 2024-08-18
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Observation density

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Number of spectral points in retrieval

Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-08-16 to 2024-08-18
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Observation density

Number of observations

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 22: Histogram of “x2” for 2024-08-16 to 2024-08-18
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Observation density

Number of observations

¥ Mean

A Median - § - Standard deviation 4= Inter quartile range
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-08-16 to 2024-08-18
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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 2024-08-16 to 2024-08-18
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Figure 26: Along track statistics of “CO total vertical column” for 2024-08-16 to 2024-08-18
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-08-16 to 2024-08-18
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-08-16 to 2024-08-18
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-08-16 to 2024-08-18
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Figure 30: Along track statistics of “)2” for 2024-08-16 to 2024-08-18
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-08-16 to 2024-08-18
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Figure 32: Along track statistics of “Number of iterations” for 2024-08-16 to 2024-08-18
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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 33: Scatter density plot of “CO total vertical column” against “CO total vertical column (stripe-corrected)” for 2024-
08-16 to 2024-08-18.
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Figure 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-08-16 to 2024-08-18.
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Figure 36: Scatter density plot of “CO total vertical column (stripe-corrected)” against “CO total vertical column precision”
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-08-16 to 2024-08-18.
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Figure 38: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Degrees of freedom for signal” for
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-08-
16 to 2024-08-18.
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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 44: Scatter density plot of “CO total vertical column precision” against “y2” for 2024-08-16 to 2024-08-18.

53



2024-08-17 X105

10 2.00
R=0.040
1.75
8 _
= 1.50
S 0
.a -S
E 6 1.25 §
] 1.00 o
o . w—
y= [e]
5 44 - @
? 0.75 -g
v S
> =z
[a} 0.50
2 _
0.25
0 T T T T T T 0-00
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007
CO total vertical column precision [mol m=2]
2024-08-17
10
10°
8 _
© 104
g’ n
= e
s 10 o
© QO
(0] o
o - o«
y= o
G 4- - o
o 102 2
$ E
o =z
o}
[a}
2 N 101
0 100

0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007
CO total vertical column precision [mol m=2]

Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-08-
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Figure 46: Scatter density plot of “CO total vertical column precision” against “Number of iterations” for 2024-08-16 to
2024-08-18.
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
2024-08-16 to 2024-08-18.
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2024-08-16 to 2024-08-18.
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-08-16 to 2024-08-18.
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