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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)



Table 1: Parameterlist and basic statistics for the analysis

Variable mean +0 Count Mode IQR Median Minimum Maximum
qa value [1] 0.619+0.241 7145761 0.705 0.300 0.700 0.0 1.000
carbonmonoxide total column [mol m~2] (3.1234+1.183) x 1072 7145761 2.410x 1072 1.249x 1072 2.957x 1072 0.0 0.675
carbonmonoxide total column corrected [mol m—2] | (3.12241.171) x 1072 7145761 2.350x 1072 1.250x 1072 2.950x 1072 —3.310x 1073 0.676
carbonmonoxide total column precision [mol m~2] | (1.13440.584) x 10~3 7145761 7.350x 107* 6.510x 107* 9.530x 10~ 0.0 0.119
number of spectral points in retrieval [1] 154+1 7145761 155 2.00 154 46.0 156

chi square [1] (0.156£0.993) x 10* 7145761 562 1.048 x 10> 1.099 x 103 202 4.729 x 10°
degrees of freedom [1] 7.4940.46 7145761 7.95 0.923 7.62 4.00 8.00
number of iterations [1] 8.48+1.29 7145761 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]

Table 2: Percentile ranges

1% 5% 10 % 15.9% 25% 75 % 84.1% 90 %

0.0 0.0 0.400 0.400 0.400 0.700 0.700 0.700
1.510x 1072 1.897x 1072 2.076x1072 2216x 1072 2397x1072 3.646x 1072 3.879x 1072 4.072x 1072
1.551x 1072 1.944x 1072 2.108x 1072 2.235x 1072 2398x1072 3.648x 1072 3.860x 1072 4.025x 1072
4.045%x107% 5.110x 107 5847 x10~* 6.496x10~* 7.281x10~* 1.379x1073 1.685x1073 1.986x 1073

151 152 153 153 153 155 155 156

346 426 495 571 691 1739 x 10> 2.142x10°  2.580 x 103

6.00 7.00 7.00 7.00 7.00 7.93 7.97 7.99

6.00 7.00 8.00 8.00 8.00 9.00 9.00 9.00

95%
1.000
4.553 x 1072
4.528 x 1072
2.370 x 1073
156
3.388 x 10°
7.99
11.0

99 %
1.000
7.222 x 1072
7.202 x 1072
2.973 x 1073
156
6.632 x 10°
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 m~2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

mean =0
0.637+£0.231
(3.36340.720) x 102
(3.362£0.699) x 1072
(1.14740.587) x 1073
15441

(0.17241.184) x 10*

7.51+0.47

8.50+1.30

Count
3900756
3900756
3900756
3900756
3900756
3900756
3900756
3900756

IQR
0.300
9.236 x 1073
9.062 x 103
6.832x 1074
2.00
1.164 x 103
0.943
1.000

Median
0.700
3.406 x 1072
3.413 x 1072
9.785 x 1074
154
1.157 x 103
7.68
8.00

Minimum

0.0
0.0

—1.554 %1073

0.0
46.0
203
5.00
5.00

Maximum
1.000
0.156
0.155

2.525x 1072
156
4.729 x 10°
8.00
15.0

25 % percentile
0.400
2.880 x 1072
2.887 x 1072
7.329 x 1074
153
709
7.00
8.00

75 % percentile
0.700
3.803 x 1072
3.793 x 1072
1.416 x 1073
155
1.872x 103
7.95
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]

mean +0
0.598 +0.249
(2.83441.519) x 1072
(2.83341.511) x 1072
(1.11840.581) x 1073
15441

(0.137+£0.698) x 10*

7.4740.45

8.4441.28

Count
3245005
3245005
3245005
3245005
3245005
3245005
3245005
3245005

Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere

IQR Median Minimum Maximum
0.300 0.700 0.0 1.000
7.557x 1073 2.463 x 1072 0.0 0.675
7.118 x 1073 2.450x 1072 —3.310x 1073 0.676
6.064 x 107%  9.268 x 10~* 0.0 0.119
2.00 154 148 156
925 1.043 x 103 202 3.231 x 10°
0.893 7.57 4.00 8.00
1.000 8.00 5.00 15.0

25 % percentile
0.400
2.164 x 1072
2.181 x 1072
7.234x 1074
153
673
7.00
8.00

75 % percentile
0.700
2.920 x 1072
2.893 x 1072
1.330 x 1073
155
1.598 x 103
7.90
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 5: Parameterlist and basic statistics for the analysis for observations over water

mean +0
0.608 4-0.232
(2.93040.882) x 1072
(2.92940.866) x 1072
(1.21140.613) x 1073
15441

(0.13540.846) x 10*

7.5240.44

8.534+1.29

Count
4753685
4753685
4753685
4753685
4753685
4753685
4753685
4753685

IQR
0.300
1.153 x 1072
1.145 x 1072
7.328 x 1074
2.00
866
0.915
1.000

Median Minimum Maximum
0.700 0.0 1.000
2.718 x 1072 0.0 0.675
2.702x 1072 —3.310x 1073 0.676
1.014 x 1073 0.0 0.119
154 147 156

994 202 3.494 x 10°
7.66 4.00 8.00
8.00 5.00 15.0

25 % percentile
0.400
2.306 x 1072
2.314x 1072
7.677 x 1074
153
658
7.01
8.00

75 % percentile
0.700
3.459 x 1072
3.459 x 1072
1.501 x 1073
155
1.524 x 103
7.93
9.00



Table 6: Parameterlist and basic statistics for the analysis for observations over land

Variable mean £0 Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.642+£0.265 1723586 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (3.419+1.671) x 1072 1723586 1.028 x 1072 3.228 x 1072 0.0 0.367 2.688 x 1072 3.716 x 1072
carbonmonoxide total column corrected [mol m—2] | (3.41941.663) x 1072 1723586 1.002 x 1072 3.232x 1072 —1.554 x 1073 0.368 2.700x 1072 3.701 x 1072
carbonmonoxide total column precision [mol m—2] | (9.154+4.436) x 10~* 1723586 4.744x107* 8.046x 1074 0.0 2391 x 1072 6.143x 1074 1.089 x 1073
number of spectral points in retrieval [1] 15441 1723586 2.00 154 135 156 153 155

chi square [1] (0.21441.246) x 10* 1723586  1.516 x 10>  1.542x 103 210 4.729 x 10° 894 2.410 x 103
degrees of freedom [1] 7.4140.52 1723586 0.928 7.44 4.00 8.00 7.00 7.93
number of iterations [1] 8.334+1.28 1723586 1.000 8.00 5.00 15.0 8.00 9.00




Table 7: Correlation matrix
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1.000 3.204%x 1072 —3.293x 1072  1.052x 1072 9.530 x 1073 —0.211 9.026 x 1072 1.255 x 1072 1.578 x 1072 3.377 x 1072
3.204 x 1072 1.000 —4.084 x 1072 —0.129 —0.130 —0.217 6.282x 1073 —3.653 x 1072 —0.137 —0.149
—3.293x 1072 —4.084x 1072 1.000 0.348 0.352 2121 x 1072 —4.468 x 1073 1.363x 1072 5.157 x 1072 3.765 x 1072
1.052 x 1072 —0.129 0.348 1.000 0.992 5.974x 1072 —4791x10* 1.202x102 —8.063x1073 2.305x 1072
9.530 x 1073 —0.130 0.352 0.992 1.000 5.853 x 1072 9.149 x 10~* 12351072 —7.949x 1073  2.346 x 1072
—0.211 —0.217 2.121 x 1072 5.974 x 1072 5.853 x 1072 1.000 —2.068x 1072 —6244%x 1072 4.594x1072 —1.018x1072
9.026 x 1072 6.282x 1073  —4.468x 1073 —4.791x10™* 9.149x10~* —2.068 x 1072 1.000 2659%x1073  —1.631x1072 1.963x 1072
1.255x 1072 —3.653x 1072  1.363x 1072 1.202 x 1072 1.235x 1072 —6.244%x 1072 2.659x 1073 1.000 2.091x1073 —6.517x1073
1.578 x 102 —0.137 5157x 1072 —8.063x 1073 —7.949x1073 4594x1072 —1.631x1072 2.091x103 1.000 —5.920 x 1072

3.377 x 1072 —0.149 3.765 x 1072 2.305 x 1072 2346x 1072 —1.018x 1072  1.963x 102 —6.517x 1073 —5.920x 1072 1.000



Table 8: Covariance matrix
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347 11.9 —29.3 2.317x 1073 2.079x 1073 —2.293x 1073 2.15 2.322 x 10° 0.136 0.813
11.9 399 —39.0 —3.052x 1072 —-3.050x10"2 —2.529x1073 0.160 —7.244 x 10° —1.26 —3.85
—293 —39.0 2.285 % 103 0.197 0.197 5.927 x 10~ —0.273 6.474 x 103 1.14 2.33
2317x1073 —3.052x 1072 0.197 1.400 x 10~* 1.376 x 10~4 4.132x 1077 —7.242%x107°° 1.41 —4422x 107>  3.525x10~*
2.079x 1073 —3.050 x 102 0.197 1.376 x 10~ 1.372 x 10~* 4.008 x 1077 1.369 x 107> 1.44 —4316x 107>  3.551x10~*
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2.15 0.160 —0.273 —7242x 107  1.369x 1077  —1.544x 107 1.63 33.7 —9.653x 1073 3.240x 102
2.322 x 103 —7244 x10° 6474 % 103 1.41 1.44 —0.363 33.7 9.868 x 107 9.63 —83.7
0.136 —1.26 1.14 —4422x 107> —4316x 1077  1.244x 107> —9.653x 1073 9.63 0.215 —3.545x 1072

0.813 —3.85 2.33 3.525x 10~ 3551 x 1074 —7.689x 107  3.240 x 1072 —83.7 —3.545x 1072 1.67
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Figure 1: Map of correlation graph for 2024-09-03 to 2024-09-05.
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Figure 2: Map of correlation matrix for 2024-09-03 to 2024-09-05.
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3 Granule outlines

Figure 3: Outline of the granules.
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4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
leNadirEquatorCrossing
processing mode Offline
algorithm version
orbit 35718 35719 35720 35721 35722 35723 35724 35725 35726 35727 35728 35729 35730 35731 35732 35738
processor version
product version 1.5.0
revision d084fd110d84

initialization (s)

processing (s)

time per pixel

o time per pixel

AUX CTMCH4 2024-09-03, 2024-09-(024-09-03, '4-0’, 2024-09-05 2024-09-04, 2024-09-05
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 22 (ERGHS 2024—09. 03:002 04 o3:c2m)24-.04 03:00, 2024-0 l 15:00 2024-09-04 262109-04 1.0, 2

AUX MET QP (EREHS 2024—09. 03:2m24-09-04 03:(2@24—.04 03:00, 2024-0 I 15:00 2024-09-04 2620809-04 1.0, 2

AUX MET TP ] I03:(m)24-09-04 03:00 I04 03:00, 2024-0 : p lo,
CFGCO F 2021-01-29 00:00
CFG CO 2023-09-01 00:00

L1B IR SIR 35728
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

2024-09-03

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

2024-09-04

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 2024-09-03 to 2024-09-05
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2024-09-04
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-09-03 to 2024-09-05
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Figure 8: Map of the number of observations for 2024-09-03 to 2024-09-05



7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-09-03 to 2024-09-05.
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Figure 10: Zonal average of “CO total vertical column” for 2024-09-03 to 2024-09-05.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-09-03 to 2024-09-05.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-09-03 to 2024-09-05.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-09-03 to 2024-09-05.
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Figure 14: Zonal average of “y>” for 2024-09-03 to 2024-09-05.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-09-03 to 2024-09-05.
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Figure 16: Zonal average of “Number of iterations” for 2024-09-03 to 2024-09-05.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.

Observation density

Number of observations
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Figure 17: Histogram of “QA value” for 2024-09-03 to 2024-09-05
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Figure 18: Histogram of “CO total vertical column” for 2024-09-03 to 2024-09-05
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-09-03 to 2024-09-05
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Figure 20: Histogram of “CO total vertical column precision” for 2024-09-03 to 2024-09-05
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-09-03 to 2024-09-05
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Figure 22: Histogram of “x2” for 2024-09-03 to 2024-09-05
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-09-03 to 2024-09-05
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Figure 24: Histogram of “Number of iterations” for 2024-09-03 to 2024-09-05
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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.

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

QA value

T

0 25 50 75 100 125 150 175 200

Binned row index

Figure 25: Along track statistics of “QA value” for 2024-09-03 to 2024-09-05
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Figure 26: Along track statistics of “CO total vertical column” for 2024-09-03 to 2024-09-05
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-09-03 to 2024-09-05
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-09-03 to 2024-09-05
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-09-03 to 2024-09-05
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Figure 30: Along track statistics of “x2” for 2024-09-03 to 2024-09-05
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-09-03 to 2024-09-05
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Figure 32: Along track statistics of “Number of iterations” for 2024-09-03 to 2024-09-05
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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-
09-03 to 2024-09-05.
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Figure 34: Scatter density plot of “CO total vertical column” against “CO total vertical column precision” for 2024-09-03 to
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Figure 35: Scatter density plot of “CO total vertical column” against “y>” for 2024-09-03 to 2024-09-05.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-09-03 to 2024-09-05.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-09-
03 to 2024-09-05.
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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 41: Scatter density plot of “CO total vertical column” against “Degrees of freedom for signal” for 2024-09-03 to
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Figure 42: Scatter density plot of “CO total vertical column” against “Number of iterations” for 2024-09-03 to 2024-09-05.
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Figure 43: Scatter density plot of “CO total vertical column” against “Number of spectral points in retrieval” for 2024-09-03
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-09-
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Figure 46: Scatter density plot of “CO total vertical column precision” against “Number of iterations” for 2024-09-03 to
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
2024-09-03 to 2024-09-05.
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-09-03 to 2024-09-05.
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Figure 54: Scatter density plot of “Latitude” against “}>” for 2024-09-03 to 2024-09-05.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2024-09-03 to 2024-09-05.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2024-09-03 to 2024-09-05.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2024-09-03 to 2024-09-05.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2024-09-03 to 2024-09-05.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2024-09-03 to
2024-09-05.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2024-09-03 to 2024-09-05.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2024-09-03
to 2024-09-05.
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