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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
0.62040.235
(2.642+0.613) x 102
(2.642+0.590) x 102
(1.164+0.624) x 1073
15441

(0.1774+1.155) x 10*

7.53+£0.46

8.4941.27

Count
6905473
6905473
6905473
6905473
6905473
6905473
6905473
6905473

Mode IQR Median
0.705 0.300 0.700
2.650x 1072 6.807x 1073 2.617 x 1072
2.650x 1072 6.390x 1073 2.623x 1072
7.350x 107  7.091x107* 9.776 x 10~*

155 2.00 154
518 1.269x 10> 1.182x 10?
7.95 0.925 7.69
8.17 1.000 8.00

Minimum
0.0
0.0
—4.586 %1073
0.0
30.0
198
4.00
5.00

Maximum
1.000
2.03
2.03
0.164
156
3.977 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
1.482 x 1072
1.549 x 1072
3.840x 1074

151

348

6.00

6.00

5%

0.0
1.774 x 1072
1.810 x 1072
4.992 x 10~*

152

429

7.00

7.00

Table 2: Percentile ranges

10% 15.9 % 25% 75 %
0.400 0.400 0.400 0.700
1.944x 1072 2.086x 1072 2.263x 1072 2.943 x 102
1.973x 1072 2.107x 1072 2280x 1072 2919 x 1072
5776 x 107*  6.381x 107 7.247x10™* 1.434x1073
153 153 153 155
500 578 709 1.978 x 10°

7.00 7.00 7.02 7.95
8.00 8.00 8.00 9.00

84.1% 90 %
0.700 0.700
3.121x 1072 3.294 x 1072
3.088x 1072 3.252x 1072
1.748 x 1073 2.063 x 1073
155 156
2491 x10°  3.052x 103
7.98 7.99
9.00 9.00

95 %
1.000
3.569 x 102
3.520 x 1072
2.469 x 1073
156
4.088 x 103
8.00
11.0

99 %
1.000
4.600 x 1072
4.573 x 1072
3.130 x 1073
156
7.968 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
0.642+0.220
(2.80040.511) x 1072
(2.80040.483) x 1072
(1.099 £0.596) x 103
154+1

(0.205+1.348) x 10*

7.52+0.48

8.49+1.34

Count
4614004
4614004
4614004
4614004
4614004
4614004
4614004
4614004

IQR
0.0
5.373x 1073
4788 x 1073
6.634 x 1074
2.00
1.442 x 103
0.948
1.000

Median
0.700
2.763 x 1072
2.755 x 1072
9.182x 1074
154
1.385 x 103
7.71
8.00

Minimum
0.0
0.0
—1.266 x 1073
0.0
30.0
212
4.00
5.00

Maximum
1.000
0.236
0.236

2.034 x 1072
156
3.977 x 10°
8.00
15.0

25 % percentile
0.700
2.512x 1072
2.542 x 1072
6.821 x 1074
153
819
7.00
8.00

75 % percentile
0.700
3.049 x 102
3.021 x 1072
1.345x 1073
155
2.261 x 103
7.95
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] 0.576 £0.258 2291469 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.3234£0.673) x 1072 2291469 5.408 x 1073 2.220 x 1072 0.0 2.03 1.973x 1072 2.514x 1072
carbonmonoxide total column corrected [mol m2] | (2.32340.655) x 1072 2291469 4.874x 1073 2213 x 1072 —4.586x 1073 2.03 1.996 x 1072 2.484x 1072
carbonmonoxide total column precision [mol m2] | (1.295+0.658) x 1072 2291469 7.834x 10~*  1.098 x 1073 0.0 0.164 8.210 x 10~* 1.605 x 1073
number of spectral points in retrieval [1] 154 +1 2291469 2.00 154 134 156 153 155

chi square [1] (0.1224+0.597) x 10* 2291469 834 885 198 2.557 x 10° 580 1.414 x 103
degrees of freedom [1] 7.54+0.42 2291469 0.788 7.66 4.04 8.00 7.15 7.93
number of iterations [1] 8.51+1.11 2291469 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] 0.604 +0.231 4294304 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.557+£0.546) x 1072 4294304  6.692x 1073 2.544 x 1072 0.0 2.03 2.193x 1072 2.862x 1072
carbonmonoxide total column corrected [mol m2] | (2.55740.521) x 1072 4294304 6.306 x 1073 2.554x 1072 —3.456x 1073 2.03 2204%x 1072  2.835x 1072
carbonmonoxide total column precision [mol m™2] | (1.247+£0.665) x 1072 4294304 8.265x 10~*  1.031 x 1073 0.0 0.164 7.561 x 107* 1.583x 1073
number of spectral points in retrieval [1] 154+1 4294304 2.00 154 30.0 156 153 155

chi square [1] (0.155+1.151) x 10* 4294304  1.075x 10°  1.049 x 103 198 3.977 x 10° 654 1.728 x 103
degrees of freedom [1] 7.55+0.44 4294304 0.876 7.71 4.00 8.00 7.07 7.94
number of iterations [1] 8.56+1.29 4294304 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
0.667 40.229
(2.76740.742) x 1072
(2.76740.725) x 1072
(9.73144.969) x 10~*
154+1
(0.234+£1.051) x 10*
7.4740.52
8.36+1.21

Count
1788390
1788390
1788390
1788390
1788390
1788390
1788390
1788390

IQR
0.0
7.440 x 1073
6.985 x 103
5.580x 1074
2.00
1.745 x 103
0.957
1.000

Median
0.700
2.722 x 1072
2.728 x 1072
8.598 x 1074
154
1.612 x 103
7.63
8.00

Minimum
0.0
0.0
—4.586 x 1073
0.0
134
214
5.00
5.00

Maximum
1.000
0.203
0.202

1.031 x 1072
156
3.271 x 10°
8.00
15.0

25 % percentile
0.700
2.338 x 1072
2.360 x 1072
6.264 x 1074
153
937
7.00
8.00

75 % percentile
0.700
3.082 x 102
3.059 x 102
1.184 x 1073
155
2.682 x 103
7.96
9.00



J[3ue PIUAZ SUIMIIA

1.000
4.930 x 1072
—9.955x 1073
—1.571 x 1072
—1.687 x 1072
—0.203
8.968 x 1072
1.001 x 1072
5.662 x 1072
4.076 x 1072

J[Sue YUz Ie[0S

4.930x 1072
1.000
—0.131
—0.404
—0.419
—1.015x 1072
4.735x 1073
—4.834 x 1072
—8.169 x 1072
—9.467 x 1072

opmme|

—9.955x 1073
—0.131
1.000
0.303
0.315
—0.192
—1.402x 10~
2.534 x 1072
—3.466 x 1072
—9.452x 10~

UWN[Od [BONIAA [B101 QD)

—1.571 x 1072
—0.404
0.303
1.000
0.972
8.008 x 1073
8.913x 1073
2.661 x 1072
1.928 x 1072
8.841 x 1073

Table 7: Correlation matrix
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—1.687 x 1072 —0.203 8.968 x 102 1.001 x 102 5.662 x 1072 4.076 x 1072
—0.419 —1.015x 1072 4.735x1073 —4.834x1072 —8.169x 1072 —9.467x 1072
0.315 —0.192 —1.402x 107* 2534 x 1072  —3.466x 1072 —9.452x10~*
0.972 8.008 x 1073 8.913x 1073 2.661 x 1072 1.928 x 1072 8.841 x 1073
1.000 4.779 x 1073 8.332x 1073 2.803 x 1072 2.179 x 1072 9.378 x 1073
4779 x 1073 1.000 —2334x 1072 —7.017x1072 5358x1072 —2.796 x 1072
8.332x 1073  —2.334x 1072 1.000 1.826x 1073  —5.763x 1073 1.454x 1072
2803x1072 —7.017x1072 1.826x103 1.000 —9421x 1073 —5220x1073
2.179 x 1072 5358x 1072  —5763x1073 —9421x103 1.000 —6.886 x 1072
9378 x 1073 —2.796x 1072  1.454x 1072 —5220x1073 —6.886 x 1072 1.000



S[Sue YIuaz JUIMIIA

350
19.8
—8.13
—1.802x 1073
—1.864x 1073
—2.371x 1073
2.16
2.164 x 103
0.490
0.967

J[3ue PIUIZ IL[0S

19.8
461
—123
—5.307 x 1072
—5311x 1072
—1.360 x 10~
0.131
—1.198 x 10*
—0.810
—2.57

opmine|

-8.13
—123
1.906 x 103
8.102 x 1072
8.106 x 1072
—5.224 %1073
—7.890 x 103
1.278 x 10*
—0.699
—5.230x 102

uuInjod [BOIIAA [B10) O

—1.802x 1073
—5.307 x 1072
8.102 x 1072
3.754 x 107
3.514%x 107
3.063 x 1078
7.041 x 1075
1.88
5.462 x 107
6.865 x 1072

Table 8: Covariance matrix

P91001100-3d1I)S) UWIN[OD [BOTIAA 8101 0D

—1.864 % 103
—5311x1072
8.106 x 1072
3.514%x 1077
3.484 x 107
1.761 x 1078
6.340 x 103
1.91
5.946 x 102
7.016 x 103

0D

uors1oa1d uwn[od [BoNIAA [810)

—2371x1073
—1.360 x 10~
—5.224 %1073
3.063x 1078
1.761 x 108
3.898 x 1077
—1.879x 107
—0.506
1.546 x 1072
—2213%x107?

[easamnar ut syutod [enoads Jo equiny

2.16
0.131
—7.890 x 103
7.041 x 107
6.340 x 1072
—1.879x 1072
1.66
27.2
—3.434x 1073
2.377 x 1072

2.164 x 103
—1.198 x 10*
1.278 x 10*
1.88
1.91
—0.506
27.2
1.334 x 108
—50.3
—76.4

[eu3IS J0J WOPaIJ JO $92IZA(]

0.490
—0.810
—0.699

5.462 x 107
5.946 x 107
1.546 x 107
—3.434 %1073
—50.3
0.214
—4.034 x 1072

SUONBISN JO JOqUINN

0.967
—2.57
—5.230x 1072
6.865 x 1072
7.016 x 102
—2.213%x107?
2.377 x 1072
—76.4
—4.034 x 1072
1.61



CO total vertical collatitude

CO total vertical column (stripe-corrected) 7 < Solar zenith angle

CO total vertical column precision Viewing zenith angle

Number of spectral points in retrieval Number of iterations

Dgdrees of freedom for signal

Figure 1: Map of correlation graph for 2024-06-24 to 2024-06-25.
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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

X*

Latitude -

Viewing zenith angle -

Solar zenith angle -

CO total vertical column -

CO total vertical column precision -

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 2024-06-24 to 2024-06-25.
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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 e

processing mode Offline
algorithm version 1.5.0

orbit 34697 34698 34699 34700 34701 34702 34703 34704 34705 34706 34707 34708 34709 34710 34711 3471
processor version

product version

revision
initialization (s)
Iy [ a o 'Y : Iy 'Y a U
processing (s) | e ° . ° M ° ° . ° o ° ° .
n . - L J
time per pixel | N ° R o . ° ° R ° ° ° °
; ; ° ° hd
o time per pixel | o ° . ° ° ° ° ° o
AUX CTMCH4 2024-06-23, 2024-06-24 l 6-24, 2024-06-25
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D EHJ iyl l 24 03:0024-06-24 03:a«»24-06-')3:00, 20 -24 15:0024-06-24 15:(2@24-06-'5:00, 2024

AUX MET QP BHA 2024.—24 03:0024-06-24 03:0@24—06—'3:00, 2024 8-24 15:0024-06-24 15:@24—06—'5:00, 2024

AUX MET TP EHJEwIY l—24 03:0024-06-24 03:0@24—06—‘)3:00, 20 l—24 15:002 -24 15:Q@24—06—l5:00, 2024

CFGCO F 2021-01-29 00:00
CFG CO 2023-09-01 00:00
L1B IR SIR B 34708
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24
REF XS CO 2020-06-22 08:56
03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2024-06-24

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

2024-06-24

<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 2024-06-24 to 2024-06-25
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2024-06-24
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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 2024-06-24 to 2024-06-25
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2024-06-24
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Figure 8: Map of the number of observations for 2024-06-24 to 2024-06-25
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7 Zonal average

Latitude [degrees]
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Figure 9: Zonal average of “QA value” for 2024-06-24 to 2024-06-25.
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Figure 10: Zonal average of “CO total vertical column” for 2024-06-24 to 2024-06-25.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-06-24 to 2024-06-25.
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Latitude [degrees]

60
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_40 .
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— all

-804 — land
— Sea
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CO total vertical column precision [mol m=2]

Figure 12: Zonal average of “CO total vertical column precision” for 2024-06-24 to 2024-06-25.
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Latitude [degrees]
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153.50

153.75

154.00
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Number of spectral points in retrieval

154.75
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-06-24 to 2024-06-25.
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Figure 14: Zonal average of “y>” for 2024-06-24 to 2024-06-25.
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Latitude [degrees]

80 A
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Degrees of freedom for signal

7.8

Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-06-24 to 2024-06-25.
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Figure 16: Zonal average of “Number of iterations” for 2024-06-24 to 2024-06-25.
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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 E= w [#)]
o o (=] (=]
1 1 1 1

Observation density
M
(=]
1

0.0 0.2 0.4 0.6 0.8 1.0
le6 2024-06-24

Number of observations

0.0 0.2 0.4 0.6 0.8 1.0
QA value

Figure 17: Histogram of “QA value” for 2024-06-24 to 2024-06-25
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Number of observations

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

Observation density
NGOw B WO
c © o © o
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Figure 18: Histogram of “CO total vertical column” for 2024-06-24 to 2024-06-25
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Number of observations

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

80 A

£ [=)]
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CO total vertical column (stripe-corrected) [mol m~—2]

Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-06-24 to 2024-06-25
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Number of observations

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

1000 A
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CO total vertical column precision [mol m—2]

Figure 20: Histogram of “CO total vertical column precision” for 2024-06-24 to 2024-06-25
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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 2024-06-24 to 2024-06-25
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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 2024-06-24 to 2024-06-25
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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 2024-06-24 to 2024-06-25
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Figure 26: Along track statistics of “CO total vertical column” for 2024-06-24 to 2024-06-25
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-06-24 to 2024-06-25
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-06-24 to 2024-06-25
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-06-24 to 2024-06-25
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Figure 30: Along track statistics of “x2” for 2024-06-24 to 2024-06-25
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-06-24 to 2024-06-25
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Figure 32: Along track statistics of “Number of iterations” for 2024-06-24 to 2024-06-25
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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-
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Figure 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-06-24 to 2024-06-25.
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Figure 36: Scatter density plot of “CO total vertical column (stripe-corrected)” against “CO total vertical column precision”
for 2024-06-24 to 2024-06-25.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-06-24 to 2024-06-25.
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24 to 2024-06-25.

48



2024-06-24

5
200 X100 56
R=0.008
175 1
= 2.5
5
5 1o I ——— S —
-JG-J-' ] - "
< - LN - 2.0 5
n 125 - - - ®
E = E
g . 2
< 100 - " 1570
— - Y—
© - o
0] - P
& 75 kS
5 - - 1.0 &
o =z
9] ="
-Q | -
E 50 -m. - -
: - -
=2 " o= - - 05
25 A
0 T T T T T O-O
0.01 0.02 0.03 0.04 0.05 0.06 0.07
CO total vertical column (stripe-corrected) [mol m=2]
2024-06-24
200
10°
175 4
©
®
ey ————— R
o u - )
£ N . S
-
42 125 + . = = g
9 - 103§
< 100 A " [S)
s . - 5
GJ | =
- 9]
& 751 102 ¢
o - Z
9] "
-Q A -
g 50 - - - - .
z - . 10t
25 A
0 T T T T T 100
0.01 0.02 0.03 0.04 0.05 0.06 0.07

CO total vertical column (stripe-corrected) [mol m=2]
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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 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2024-06-24 to 2024-06-25.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2024-06-24 to 2024-06-25.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2024-06-24 to 2024-06-25.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2024-06-24 to 2024-06-25.
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Figure 59: Scatter density plot of “Number of spectral points in retrieval” against “Degrees of freedom for signal” for 2024-

06-24 to 2024-06-25.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2024-06-24 to
2024-06-25.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2024-06-24 to 2024-06-25.
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