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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
0.62140.238
(2.868 £0.928) x 102
(2.869+0.913) x 102
(1.166 +0.609) x 103
15441

(0.1674+1.058) x 10*

7.51+0.46

8.494+1.25

Count
7121488
7121488
7121488
7121488
7121488
7121488
7121488
7121488

Mode IQR Median
0.705 0.300 0.700
2590 x 1072 9.329x 1073 2.705 x 1072
2.650x 1072 9.069 x 1073  2.702 x 1072
7.350x 107 6.845x107* 9.920x 10~*

155 2.00 154
518 1.169 x 10> 1.102x 103
7.95 0.937 7.64
8.17 1.000 8.00

Minimum
0.0
0.0
—3.773 x 1073
0.0
33.0
190
4.00
5.00

Maximum
1.000
3.28
3.28
0.245

156
4.028 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
1.546 x 1072
1.617 x 1072
3.953x 1074

151

348

6.00

6.00

5%

0.0
1.834 x 1072
1.880 x 1072
5211x 1074

152

427

7.00

7.00

Table 2: Percentile ranges

10% 15.9 % 25% 75 %
0.400 0.400 0.400 0.700
1.990 x 1072 2.118 x 1072 2283 x 1072 3.216 x 1072
2.023x 1072 2.137x 1072 2289x 1072 3.196 x 102
5.998 x 107*  6.604x 107 7.413x10™* 1.426x 1073
153 153 153 155
494 567 684 1.853 x 10°

7.00 7.00 7.01 7.94
8.00 8.00 8.00 9.00

84.1% 90 %
0.700 0.700
3.542x 1072 3.886 x 1072
3.522x 1072 3.868 x 1072
1.714x 1073 2.011x 1073
155 156
2.340x 10°  2.865x 103
7.98 7.99
9.00 9.00

95 %
1.000
4.421 x 1072
4.396 x 1072
2.416x 1073
156
3.800 x 103
8.00
11.0

99 %
1.000
6.271 x 1072
6.253 x 1072
3.095 x 1073
156
7.500 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
0.6414+0.219
(3.117£0.914) x 102
(3.117£0.898) x 102
(1.11840.578) x 1073
154+1
(0.191+£1.179) x 10*
7.5240.47
8.49+1.31

Count
4703765
4703765
4703765
4703765
4703765
4703765
4703765
4703765

IQR
0.0
8.709 x 103
8.359 x 103
6.562 x 1074
2.00
1.327 x 10°
0.954
1.000

Median
0.700
2.943 x 1072
2.931 x 1072
9.525x 1074
154
1.266 x 103
7.71
8.00

Minimum
0.0
0.0
—6.924 x 1074
0.0
33.0
190
4.00
5.00

Maximum
1.000
0.388
0.388

3.423 x 1072
156
3.976 x 10°
8.00
15.0

25 % percentile
0.700
2.583 x 1072
2.599 x 1072
7.138 x 1074
153
772
7.00
8.00

75 % percentile
0.700
3.454 x 1072
3.435x 1072
1.370 x 1073
155
2.099 x 103
7.96
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] 0.582+0.267 2417723 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.385+0.748) x 1072 2417723  5.195x 1073 2.250 x 1072 0.0 3.28 2.025x 1072 2.545x 1072
carbonmonoxide total column corrected [mol m2] | (2.38540.731) x 1072 2417723 4.681x 1073 2.240x 1072 —3.773x 1073 3.28 2.047x1072 2516 x 1072
carbonmonoxide total column precision [mol m2] | (1.261+£0.654) x 1072 2417723  7.474x 10~*  1.065 x 1073 0.0 0.245 8.007 x 10~* 1.548 x 1073
number of spectral points in retrieval [1] 154 +1 2417723 2.00 154 147 156 153 155

chi square [1] (0.120+0.768) x 10* 2417723 815 863 204 4.028 x 10° 570 1.385 x 103
degrees of freedom [1] 7.48+0.43 2417723 0.874 7.52 4.00 8.00 7.02 7.90
number of iterations [1] 8.49+1.12 2417723 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] 0.605 +£0.233 4556205 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m™2] (2.706+0.733) x 1072 4556205 8.252x 10~3  2.584 x 1072 0.0 3.28 2213x 1072  3.038x 1072
carbonmonoxide total column corrected [mol m2] | (2.70740.714) x 1072 4556205 7.911x 1073 2.586x 1072 —3.773x 1073 3.28 2220x 1072 3.011 x 1072
carbonmonoxide total column precision [mol m2] | (1.2304£0.640) x 1072 4556205 7.704 x 10~*  1.026 x 103 0.0 0.245 7.667 x 1074 1.537x 1073
number of spectral points in retrieval [1] 154 +1 4556205 2.00 154 37.0 156 153 155

chi square [1] (0.1424+0.922) x 10* 4556205 986 984 204 4.028 x 10° 634 1.621 x 103
degrees of freedom [1] 7.53+0.43 4556205 0.935 7.66 4.00 8.00 7.00 7.94
number of iterations [1] 8.53+£1.25 4556205 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 +0.231
(3.0534+1.173) x 1072
(3.0544+1.162) x 1072
(9.7184+4.783) x 10~*
154+1

(0.237+£1.323) x 10*

7.46+0.53

8.414+1.26

Count
1754432
1754432
1754432
1754432
1754432
1754432
1754432
1754432

IQR
0.0
9.609 x 103
9.251 x 103
5.554x 1074
2.00
1.657 x 10°
0.953
1.000

Median
0.700
2.839 x 1072
2.842 x 1072
8.646 x 1074
154
1.553 x 103
7.58
8.00

Minimum
0.0
0.0
—2.468 x 1073
0.0
33.0
190
4.00
5.00

Maximum
1.000
0.257
0.258

1.076 x 1072
156
3.963 x 10°
8.00
15.0

25 % percentile
0.700
2.376 x 1072
2.384 x 1072
6.410x 1074
153
924
7.00
8.00

75 % percentile
0.700
3.337x 1072
3.309 x 1072
1.196 x 1073
155
2.581 x 103
7.95
9.00



Table 7: Correlation matrix
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1.000 4378 x1072 —3.926x 1072  1.036x 1072 8.764 x 1073 —0.183 9.113 x 1072 8.013x 1073 4.135x 1072 3.422 x 1072
4378 x 1072 1.000 —0.103 —0.169 —0.172 —4768 x 1072 7.934x 1073  —5.089 x 102 —0.124 —9.604 x 1072
—3.926 x 1072 —0.103 1.000 0.403 0.409 —0.161 —2.625x 1073 2121 x1072 1.948 x 1072 1.373 x 1072
1.036 x 1072 —0.169 0.403 1.000 0.988 6.494 x 1072 9.650 x 1073 1.208 x 102 1.526 x 1072 —7.284x 1073
8.764 x 1073 —0.172 0.409 0.988 1.000 6.381 x 1072 7.947 x 1073 1.246 x 1072 1.536x 1072 —6.466 x 1073
—0.183 —4.768 x 1072 —0.161 6.494 x 1072 6.381 x 1072 1.000 —1.886x 1072 —6.985x 1072 6.248x1072 —3.936x 1072
9.113 x 1072 7.934x 1073  —2.625x 1073 9.650x 1073 7.947x 1073  —1.886 x 1072 1.000 —3.598 x 107* —8.074x 1073 1.370x 1072
8.013x 1073  —5.089x 1072 2.121x 1072 1.208 x 102 1246 x 1072  —6.985x 1072 —3.598 x 104 1.000 —9.837x1073 —1.886x 1073
4.135x 1072 —0.124 1.948 x 102 1.526 x 1072 1.536 x 1072 6248 x 1072  —8.074x 103 —9.837x103 1.000 —6.315 x 1072

3.422x 1072 —9.604x 1072  1.373x 1072 —7.284x103 —6.466x1073 —3.936x10"2 1370x1072 —1.886x1073 —6.315x 1072 1.000
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17.9
—33.2
1.808 x 1073
1.504 x 1073
—2.095x 1073
2.20
1.594 x 103
0.358
0.805
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17.9
474
—101
—3.425x 1072
—3.425x 1072
—6.321x 107
0.222
—1.173 x 10*
—1.25
—2.62
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—33.2
—101
2.027 x 103
0.168
0.168
—4.421 %1073
—0.152
1.011 x 10*
0.404
0.773
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1.808 x 1073
—3.425x 1072
0.168
8.612x 107
8.371 x 107
3.668 x 1077
1.150 x 1074
1.19
6.516 x 1072
—8.455x 1072

Table 8: Covariance matrix
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1504 x 103 —2.095 x 103
—3.425x1072 —6.321 x 10~
0.168 —4.421x 1073
8.371 x 1073 3.668 x 1077
8.340 x 1073 3.547 x 1077
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1.20 —0.450
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z ! 7 z
= = 5
g & g
- 7] =
S, =4 =4
£ 3 S
S z s
5 5
z. )
E =
3.
o
s
2.20 1.594 x 103 0.358 0.805
0.222 —1.173 x 10* —1.25 -2.62
—0.152 1.011 x 10* 0.404 0.773
1.150 x 10~* 1.19 6.516 x 107> —8.455x 107
9.319x 1073 1.20 6.455x 107>  —7.386 x 107
—1.474x 1073 —0.450 1.750 x 107 —2.997 x 107>
1.65 —4.89 —4.771x 1073 2.200x 102
—4.89 1.120 x 108 —47.9 —25.0
—4.771x 1073 —47.9 0.212 —3.634x 1072
2.200 x 1072 —25.0 —3.634x 1072 1.56



CO total vertical collatitude

Dgdrees of freedom for signal

Figure 1: Map of correlation graph for 2024-07-15 to 2024-07-16.
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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
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CO total vertical column -
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Number of iterations
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Number of spectral points in retrieval -

Figure 2: Map of correlation matrix for 2024-07-15 to 2024-07-16.
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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
orbit 84995 34996 34997 34998 34999 35000 35001 35002 35003 35004 35005 35006 35007 35008 35009 35010
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 2024-07-14, 2024-07-15 l -07-15, 2024-07-16
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D BE 15 03:@@24-07-15 o3:a«»24-07-1.)3:00, p) l 15:0024-07-15 15:011)24-07-'5:00, 2024
AUX MET QP EHE 2024. 5 03:0024-07-15 o3:a«»24-o7-1.33:00, p) 15:0024-07-15 15:@D24-0 Is:oo, 2024
AUX MET TP EE 5 03:0024-07-15 o3:a@24-o7-].)3:00, 2 l 15:2024-07-15 15:011)24-07-'5:00, 2024
CFGCO F 2021-01-29 00:00
CFG CO 2023-09-01 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
03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2024-07-15

Figure 4: Input data per granule

13



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

2024-07-15
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Figure 6: Map of “CO total vertical column” for 2024-07-15 to 2024-07-16
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2024-07-15
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-07-15 to 2024-07-16
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2024-07-15
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Figure 8: Map of the number of observations for 2024-07-15 to 2024-07-16
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-07-15 to 2024-07-16.
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Figure 10: Zonal average of “CO total vertical column” for 2024-07-15 to 2024-07-16.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-07-15 to 2024-07-16.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-07-15 to 2024-07-16.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-07-15 to 2024-07-16.
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Figure 14: Zonal average of “y>” for 2024-07-15 to 2024-07-16.

23

7000




Latitude [degrees]
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Degrees of freedom for signal

Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-07-15 to 2024-07-16.
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Figure 16: Zonal average of “Number of iterations” for 2024-07-15 to 2024-07-16.
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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
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Figure 17: Histogram of “QA value” for 2024-07-15 to 2024-07-16
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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 2024-07-15 to 2024-07-16
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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 2024-07-15 to 2024-07-16



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 2024-07-15 to 2024-07-16
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Observation density

¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-07-15 to 2024-07-16
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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 2024-07-15 to 2024-07-16

31



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 2024-07-15 to 2024-07-16
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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 2024-07-15 to 2024-07-16
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Figure 26: Along track statistics of “CO total vertical column” for 2024-07-15 to 2024-07-16
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-07-15 to 2024-07-16
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-07-15 to 2024-07-16
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-07-15 to 2024-07-16
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Figure 30: Along track statistics of “x2” for 2024-07-15 to 2024-07-16

39



1-99% 5-95% -—— 10-90% === 25-75% — Median

8.00

1.75

7.50

Degrees of freedom for signal
o
~J
(9]
1

6.50 A

6.25

6.00 +

T T T T T
0 25 50 75 100 125 150 175 200
Binned row index

Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-07-15 to 2024-07-16
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Figure 32: Along track statistics of “Number of iterations” for 2024-07-15 to 2024-07-16
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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 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-07-15 to 2024-07-16.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-07-15 to 2024-07-16.
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Figure 44: Scatter density plot of “CO total vertical column precision” against “y2” for 2024-07-15 to 2024-07-16.
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-07-
15 to 2024-07-16.
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Figure 46: Scatter density plot of “CO total vertical column precision” against “Number of iterations” for 2024-07-15 to
2024-07-16.

55



2024-07-15 <105

200 4.0
R= -0.019
175 - 3.5
S
o
2 150 m 3.0
)
o - 9
- C
£ . S
» 125 =1 25 %
£ . c
£ c
o n
< 100{ ™ 2.08
— Y—
40" o
) - =
o ()]
751 & 1.5 2
5 % £
j- ] 3
g - -
S 504 . 1.0
: - -
Z - -
25 - 0.5
0 0.0

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

2024-07-15
200
5
175 - 10
S
2 150 'i..m
o - 10% o
c = " o
‘w1254 =1 3
£ " 3
= c
a 103 v
= 100{ ™ ‘3
5 5
(0] - [
o (0]
o 75 = Q
5 " 10°E
ju. - =
8 504 -
I -~
3 - -
=2 - " 101
25 -
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 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
2024-07-15 to 2024-07-16.
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2024-07-15 to 2024-07-16.
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Figure 51: Scatter density plot of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>