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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 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
0.599 +0.297
(2.559£0.795) x 1072
(2.55940.777) x 1072
(1.07340.563) x 1073
154 +1

(0.15341.121) x 10*

7.36+£0.56

8.56+1.28

Count
7437919
7437919
7437919
7437919
7437919
7437919
7437919
7437919

Mode
0.705
2.230x 1072
2.110x 1072
6.650 x 1074
155
472
7.95
8.17

IQR
0.300
1.102 x 1072
1.065 x 1072
6.334 x 1074
2.00
1.132x 103
0.895
1.000

Median
0.700
2.530 x 1072
2.537x 1072
9.204 x 1074
154
1.027 x 103
7.40
8.00

Minimum Maximum
0.0 1.000
0.0 0.435
—8.539x 1073 0.432
0.0 5.932 x 1072
112 156
202 5.761 x 10°
4.00 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
1.119 x 1072
1.179 x 1072
3.683 x 1074
151
332
6.00
6.00

5%

0.0
1.317 x 1072
1.333 x 1072
4.658 x 1074

152

399

6.00

7.00

Table 2: Percentile ranges

10 % 15.9% 25% 75 % 84.1% 90 %
0.0 0.400 0.400 0.700 1.000 1.000
1.488x 1072 1.710x 1072 1.998x 1072 3.100x 1072 3.322x1072 3.517x 1072
14891072 1.729x 1072 2.026x 1072 3.091x 1072 3.297x1072 3.476x 1072
5309% 107%  5.906x10~% 6.706x 10~* 1.304x 1073 1.570x 1073 1.864 x 1073
153 153 153 155 155 156
456 519 625 1.757x 10> 2209x10°  2.652x 10°

6.99 7.00 7.00 7.90 7.95 7.98
8.00 8.00 8.00 9.00 9.00 9.00

95% 99 %
1.000 1.000
3.846 x 1072 4.680 x 1072
3.815x 1072  4.641 x 1072
2.264 %1073 2.909 x 1073
156 156
3.354x 10> 5.677 x 103
7.99 8.00
11.0 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] 0.613£0.275 2642010 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (3.126 +0.570) x 1072 2642010 6.043 x 10> 3.113 x 1072 0.0 0.118 2.804x 1072 3.408 x 1072
carbonmonoxide total column corrected [mol m=2] | (3.12740.540) x 1072 2642010 5.437 x 103 3.114x 1072 —8.539 x 1073 0.118 2.833x 1072 3.376x 1072
carbonmonoxide total column precision [mol m—2] | (1.170+0.659) x 10~3 2642010 7.961 x 107* 9.760 x 10~* 0.0 1.535x1072  6.875x 1074 1.484 x 1073
number of spectral points in retrieval [1] 15441 2642010 2.00 154 138 156 153 155
chi square [1] (0.1434+0.621) x 10* 2642010 1000 989 205 2.447 x 106 636 1.635 x 10
degrees of freedom [1] 7.434+0.49 2642010 0.903 7.49 5.00 8.00 7.00 7.90
number of iterations [1] 8.45+1.17 2642010 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 mean £0 Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.592 +0.309 4795909 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (2.246+0.726) x 1072 4795909 8.777x 1073 2.179 x 1072 0.0 0.435 1.738 x 1072 2.616 x 1072
carbonmonoxide total column corrected [mol m=2] | (2.24640.707) x 1072 4795909 8.398 x 107> 2.174 x 1072 —6.583 x 1073 0.432 1.762x 1072 2.601 x 1072
carbonmonoxide total column precision [mol m—2] | (1.020+£0.495) x 10~3 4795909 5.701 x 107* 8.936 x 10~* 0.0 5932x 1072 6.635x10°* 1.234x 1073
number of spectral points in retrieval [1] 15441 4795909 2.00 154 112 156 153 155

chi square [1] (0.158+1.318) x 10* 4795909  1.201 x 103 1.054 x 103 202 5.761 x 10° 618 1.819 x 103
degrees of freedom [1] 7.334+0.59 4795909 0.890 7.34 4.00 8.00 7.00 7.89
number of iterations [1] 8.62+1.33 4795909 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 £0 Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.628+0.210 4118113 0.0 0.700 0.0 1.000 0.700 0.700
carbonmonoxide total column [mol m~2] (2.66740.587) x 1072 4118113  8.404 x 102 2.600 x 102 0.0 0.435 2220x 1072 3.060 x 1072
carbonmonoxide total column corrected [mol m=2] | (2.66740.558) x 1072 4118113 8.177 x 1073 2.598 x 1072 —8.539 x 103 0.432 2224x1072  3.042x 1072
carbonmonoxide total column precision [mol m—2] | (1.204+0.624) x 10~ 4118113 8.016 x 10~* 1.031 x 1073 0.0 5.932x 1072 7.243x 1074 1.526 x 1073
number of spectral points in retrieval [1] 15441 4118113 2.00 154 120 156 153 155

chi square [1] (0.167+1.320) x 10* 4118113  1.149x 10>  1.158 x 103 214 3.711 x 106 717 1.866 x 103
degrees of freedom [1] 7.55+0.45 4118113 0.861 7.73 4.00 8.00 7.08 7.94
number of iterations [1] 8.76 £1.42 4118113 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 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
0.550+£0.391
(2.21740.906) x 102
(2.219+£0.895) x 1072
(8.846+3.979) x 10~*
15441
(0.12940.711) x 10*
7.07 £0.60
8.30+0.98

Count
2676210
2676210
2676210
2676210
2676210
2676210
2676210
2676210

IQR
1.000
1.474 x 102
1.491 x 1072
4796 x 1074
2.00
988
0.477
1.000

Median
0.700
1.948 x 102
1.949 x 1072
8.064 x 10~
154
808
7.01
8.00

Minimum
0.0
0.0
—3.043x 1073
0.0
132
202
4.00
5.00

Maximum
1.000
0.203
0.203

9.443 x 1073
156
5.761 x 10°
8.00
15.0

25 % percentile
0.0
1.465 x 1072
1.461 x 1072
6.015x 10~*
153
516
7.00
8.00

75 % percentile
1.000
2.939 x 1072
2.952 x 1072
1.081x 1073
155
1.504 x 103
7.48
9.00
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1.000
—1.700 x 1072
2.128 x 1072
1.729 x 1072
1.505 x 1072
—0.242
9.098 x 102
1.605 x 1072
3.821 x 1072
3.794 x 1072

J[Sue YUz Ie[0S

—1.700 x 1072
1.000
—4.644 x 1072
—0.320
—0.329
—0.207
8.321 x 1073
—3.323 x 1072
—0.347
—0.153

Table 7: Correlation matrix
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2.128 x 1072 1.729 x 1072 1.505 x 1072 —0.242
—4.644 x 1072 —0.320 —0.329 —0.207
1.000 0.706 0.723 0.180
0.706 1.000 0.979 0.200
0.723 0.979 1.000 0.201
0.180 0.200 0.201 1.000
3.074 x 1073 3.740 x 1073 2176 x 1073 —3.250 x 1072
1.172 x 1073 1.286 x 1072 1.355x 1072 —5.527x 102
0.218 0.300 0.306 6.535 x 1072
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9.098 x 1072 1.605 x 1072 3.821 x 1072 3.794 x 102
8321 x 1073  —3.323x 1072 —0.347 —0.153
3.074 x 1073 1.172x 1073 0.218 —4.566 x 1072
3.740 x 1073 1.286 x 1072 0.300 —2.660 x 1073
2.176 x 1073 1.355 x 1072 0.306 —3.065x 1073
—3.250x 1072 —5527x107%2 6.535x 1072 —2.761 x 1072

1.000 32081073 —1.665x1072 1971 x 1072

3.208 x 1073 1.000 1.966 x 1072 —5.339x 1073
—1.665x 1072 1.966 x 1072 1.000 —4.571 x 1072
1.971x 1072 —5.339x 1073 —4.571x 1072 1.000



S[3ue YPIUSZ FTUIMIIA

341
—5.89
18.5
2.539x 1073
2.159 %1073
—2.512x 1073
2.15
3.323 x 10°
0.395
0.896

9[3ue YPIuaz Iej0S

—5.89
352
—41.1
—4.778 x 1072
—4.792 x 1072
—2.182x 1073
0.200
—6.988 x 103
—3.64
—3.68

opmme|

18.5
—41.1
2.225 x 103
0.265
0.265
4777 x 1073
0.186
620
5.75
—2.75

UWN[0d [BONIAA [2101 QD)

2.539x 1073
—4.778 x 1072
0.265
6.326 x 107
6.049 x 1073
8.940 x 107
3.812x 1073
1.15
1.337x 1073
—2.705 x 107

Table 8: Covariance matrix

0D
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2159%x 103 —2.512x 103
—4792x 1072 —2.182x 1073
0.265 4777 x 1073
6.049 x 1073 8.940 x 107
6.036 x 107 8.780 x 107
8.780 x 10”7 3.171 x 1077
2.166 x 1077 —2.345x 1077
1.18 —0.349
1.330 x 1073 2.059 x 1073
—3.045x 107> —1.988x 107
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2.15 3.323 x 103 0.395 0.896
0.200 —6.988 x 10° —3.64 —3.68
0.186 620 5.75 —2.75
3.812x 1075 1.15 1.337x 1073 —2.705x 1077
2.166 x 107 1.18 1.330x 1073 —3.045x 1077
—2.345x 107 —0.349 2.059%x 1077  —1.988x 1077
1.64 46.1 —1.194x 1072 3.229x 1072
46.1 1.257 x 108 123 —76.5
—1.194 x 1072 123 0.313 —3.269 x 1072
3.229 x 1072 —76.5 —3.269 x 1072 1.63
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Figure 1: Map of correlation graph for 2024-11-20 to 2024-11-22.
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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

e

Degrees of freedom for signal

Number of iterations

Viewing zenith angle -
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CO total vertical column -

CO total vertical column precision -

x>

Degrees of freedom for signal -
Number of iterations

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

Figure 2: Map of correlation matrix for 2024-11-20 to 2024-11-22.
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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 1.6.0
processor version 2.8.0
product version 1.5.0

revision f775492ad134

initialization (s)

processing (s)

time per pixel

o time per pixel
AUX CTMCH4
AUX CTM CO 2024-01-01

AUX ISRF 2021-01-07 10:32
AUX MET 2D EHJRwivi l-21 03:0@24-11-21 03:00 2024-.21 03:00, 2024-11' 15:2024-11-21 29:1)011-.15:00, 2024
AUX MET QP EHUA 2024.—21 03:2@24-11-21 03:00 2024—.21 03:00, 2024—11' 15:2024-11-21 29:11011—.15:00, 2024

AUX MET TP BH l-21 03:2024-11-21 03:00 2024-.21 03:00, 2024-11' 15:2024-11-21 mmu—ls;oo, 2024
CFGCO F 2021-01-29 00:00
CFG CO 2024-10-04 00:00

L1B IR SIR |
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

2024-11-20

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

2024-11-21
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Figure 6: Map of “CO total vertical column” for 2024-11-20 to 2024-11-22
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2024-11-21
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-11-20 to 2024-11-22
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Figure 8: Map of the number of observations for 2024-11-20 to 2024-11-22
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-11-20 to 2024-11-22.
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Figure 10: Zonal average of “CO total vertical column” for 2024-11-20 to 2024-11-22.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-11-20 to 2024-11-22.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-11-20 to 2024-11-22.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-11-20 to 2024-11-22.
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Figure 14: Zonal average of “y>” for 2024-11-20 to 2024-11-22.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-11-20 to 2024-11-22.
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Figure 16: Zonal average of “Number of iterations” for 2024-11-20 to 2024-11-22.
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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 2024-11-20 to 2024-11-22
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Figure 18: Histogram of “CO total vertical column” for 2024-11-20 to 2024-11-22
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-11-20 to 2024-11-22
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Figure 20: Histogram of “CO total vertical column precision” for 2024-11-20 to 2024-11-22
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Observation density
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-11-20 to 2024-11-22
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Figure 22: Histogram of “x2” for 2024-11-20 to 2024-11-22
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-11-20 to 2024-11-22
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Figure 24: Histogram of “Number of iterations” for 2024-11-20 to 2024-11-22
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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 2024-11-20 to 2024-11-22
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Figure 26: Along track statistics of “CO total vertical column” for 2024-11-20 to 2024-11-22
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-11-20 to 2024-11-22
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-11-20 to 2024-11-22
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-11-20 to 2024-11-22
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Figure 30: Along track statistics of “x2” for 2024-11-20 to 2024-11-22
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-11-20 to 2024-11-22
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Figure 32: Along track statistics of “Number of iterations” for 2024-11-20 to 2024-11-22
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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-
11-20 to 2024-11-22.
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Figure 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-11-20 to 2024-11-22.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-11-20 to 2024-11-22.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-11-
20 to 2024-11-22.
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Figure 41: Scatter density plot of “CO total vertical column” against “Degrees of freedom for signal” for 2024-11-20 to
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-11-
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Figure 46: Scatter density plot of “CO total vertical column precision” against “Number of iterations” for 2024-11-20 to
2024-11-22.
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
2024-11-20 to 2024-11-22.
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2024-11-20 to 2024-11-22.
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-11-20 to 2024-11-22.

60



x10%

2024-11-21

3.0

SUOIBAIDSUO JO JaqWINN
o 1 o
o — —

2.5
0.5

0.0

0.07

© n o N
Q Q Q Q

o o o o
[-W jow] (p33123.103-2d113S) UWN|OD [EDILIBA 2303 0D

T
<
<
o

0.01

60 80

40

20

-40 -20

-60

Latitude [°N]

2024-11-21

SUOII_AISSO 4O JaquInN

< m o —
o o o o
— — — —

10°

0.07

T T T T T
O N < m (o]
S S S S Q

o o o o o
[-W jow] (p331231102-2d13S) UWN|OD [EDI3IBA 303 0D

0.01

60 80

40

20

-60 -40 -20

-80

Latitude [°N]
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