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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
0.598 +0.269
(3.013+£1.033) x 1072
(3.01441.018) x 102
(1.097 £0.572) x 1073
154 +1

(0.14640.947) x 10*

7.4340.51

8.50+1.27

Count
7873617
7873617
7873617
7873617
7873617
7873617
7873617
7873617

Mode
0.705
3.070 x 1072
3.190 x 1072
6.650 x 1074
155
518
7.95
8.17

IQR
0.300
9.791 x 1073
9.388 x 1073
6.553 x 1074
2.00
1.008 x 10°
0.894
1.000

Median
0.700
2.926 x 102
2.930 x 1072
9.283 x 1074
154
1.046 x 103
7.51
8.00

Minimum Maximum

0.0 1.000
0.0 0.426

—3.547 %1073 0.427
0.0 7.785 x 1072
122 156
194 4.999 x 10°
3.00 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
1.380 x 1072
1.416 x 1072
3.750 x 10~4
151
336
6.00
6.00

5%

0.0
1.671 x 1072
1.681 x 1072
4.816x 1074

152

409

6.58

7.00

Table 2: Percentile ranges

10 % 15.9% 25% 75 % 84.1% 90 %

0.0 0.400 0.400 0.700 0.700 1.000
1.966 x 1072 2.181x 1072 2.419x 1072 3.398x 1072 3.648x 1072 3.929x 1072
2.008x 1072 2205x 1072 2439x10°2 3378x107%2 3.618x1072 3.892x 1072
5530x 1074 6.114x10™* 6.894x107* 1.345x1073 1.631x1073 1.920x 1073

153 153 153 155 155 156

471 539 653 1.661x10°  2.046x10°  2.452x 10

7.00 7.00 7.00 7.90 7.95 7.98

8.00 8.00 8.00 9.00 9.00 9.00

95%
1.000
4.576 x 1072
4.548 x 1072
2.302 % 1073
156
3.136 x 103
7.99
11.0

99 %
1.000
6.732 x 1072
6.705 x 1072
2917 %1073
156
5.755 x 103
8.00
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] 0.609 +0.258 3477840 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (3.057+£0.522) x 1072 3477840 6.277x1073 3.076 x 102 0.0 0.151 2.745 x 1072 3.373 x 1072
carbonmonoxide total column corrected [mol m 2] | (3.059+£0.489) x 1072 3477840 5.801x 1073 3.081 x 1072 —1.523x 10~* 0.151 2768 x 1072 3.348 x 1072
carbonmonoxide total column precision [mol m—2] | (1.185+0.612) x 103 3477840 7.436x10~* 1.032x 1073 0.0 1.591x 1072 7.385x 1074 1.482x 1073
number of spectral points in retrieval [1] 15441 3477840 2.00 154 122 156 153 155
chi square [1] (0.14340.915) x 10* 3477840 954 971 196 4.999 % 10° 624 1.578 x 10
degrees of freedom [1] 7.47+0.47 3477840 0.910 7.56 4.00 8.00 7.01 7.92
number of iterations [1] 8.43+1.14 3477840 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] 0.58940.277 4395777 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (2.97741.302) x 1072 4395777 1.270x 1072  2.686 x 102 0.0 0.426 2.187x 1072 3.457x 1072
carbonmonoxide total column corrected [mol m~2] | (2.979+£1.290) x 10~2 4395777 1.253x 1072 2.682x 1072 —3.547x 1073 0.427 2202x 1072 3.455x 1072
carbonmonoxide total column precision [mol m—2] | (1.027+£0.528) x 10~3 4395777 5.606x 107* 8.585x 1074 0.0 7.785x 1072 6.647 x 1074 1.225x 1073
number of spectral points in retrieval [1] 15441 4395777 2.00 154 123 156 153 155
chi square [1] (0.149+£0.972) x 10* 4395777 1.031x10®  1.109 x 103 194 4.527 x 10° 682 1.713 x 103
degrees of freedom [1] 7.39+£0.53 4395777 0.877 7.47 3.00 8.00 7.00 7.88
number of iterations [1] 8.55+1.36 4395777 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] 0.62440.216 4930647 0.0 0.700 0.0 1.000 0.700 0.700
carbonmonoxide total column [mol m~2] (3.05740.814) x 1072 4930647 9.081 x 107> 2.949 x 102 0.0 0.426 2512x1072  3.420x 1072
carbonmonoxide total column corrected [mol m—2] | (3.05840.793) x 1072 4930647 8.656x 107> 2.947 x 1072 —3.547 x 1073 0.427 2.533x 1072 3.399x 1072
carbonmonoxide total column precision [mol m—2] | (1.209+0.615) x 10~ 4930647 7.848 x 10~* 1.032x 1073 0.0 7.785x 1072 7.405x 1074 1.525x 1073
number of spectral points in retrieval [1] 15441 4930647 2.00 154 128 156 153 155

chi square [1] (0.143+£0.905) x 10* 4930647 929 1.070 x 103 194 4.527 x 10° 691 1.620 x 10
degrees of freedom [1] 7.514+0.44 4930647 0.882 7.64 3.00 8.00 7.03 7.91
number of iterations [1] 8.66+1.36 4930647 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
0.543+£0.347
(2.83741.381) x 102
(2.839£1.371) x 1072
(8.63243.917) x 10~*
154 +1
(0.15741.058) x 10*
7.254+0.59
8.19+1.03

Count
2358229
2358229
2358229
2358229
2358229
2358229
2358229
2358229

IQR
0.300
1.360 x 102
1.348 x 1072
4379 x 1074
2.00
1.246 x 103
0.826
0.0

Median
0.700
2.689 x 1072
2.700 x 1072
7.762 x 1074
154
1.021 x 103
7.12
8.00

Minimum
0.0
0.0
—8.319x 10~
0.0
122
197
4.00
5.00

Maximum
1.000
0.353
0.353

6.003 x 1073
156
4.999 % 10°
8.00
15.0

25 % percentile
0.400
1.920 x 1072
1.921 x 1072
5.920x 1074
153
598
7.00
8.00

75 % percentile
0.700
3.280 x 1072
3.269 x 1072
1.030 x 103
155
1.844 x 103
7.83
8.00



Table 7: Correlation matrix
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1.000 —1.088x1072  6.893x1073 —9905x 1073 —1.234x102 —0.205 9.087 x 1072 1.751 x 1072 1.738 x 1072 5.441 x 1072
—1.088 x 1072 1.000 —6.218 x 1072 —0.383 —0.389 —0.269 5.880x 1073 —3.128 x 1072 —0.253 —0.128
6.893x 1073 —6.218 x 1072 1.000 0.271 0.275 0.177 4125x107%  —5.163x107* 0.147 —2.683 x 1072
—9.905 x 1073 —0.383 0.271 1.000 0.987 0.121 —3.797x 1073  1.762 x 1072 0.206 3.015x 1072
—1.234x 1072 —0.389 0.275 0.987 1.000 0.120 —3972x1073 1.817x 1072 0.209 3.009 x 102
—0.205 —0.269 0.177 0.121 0.120 1.000 —2830x 1072 —-5928x 1072 7.007x1072 —1.056x 1072
9.087 x 1072 5.880 x 1073 4125 107% —3.797x 1073 —3.972x 1073 —2.830x 1072 1.000 37121073 —1.696x 1072 2.015%x 1072
1.751x 1072 —3.128x 1072 —5.163x107* 1.762x 1072 1.817x1072 —5928x1072 3.712x1073 1.000 1.120x 1072 —3.953x 103
1.738 x 1072 —0.253 0.147 0.206 0.209 7.007x 1072 —1.696x 1072  1.120x 1072 1.000 —7.350 x 102

5.441 x 1072 —0.128 —2.683x 1072  3.015%x 1072 3.009x 1072 —1.056x 1072  2.015x 1072  —3.953x 1073 —7.350 x 1072 1.000



Table 8: Covariance matrix
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341 —3.77 6.25 —1.890x 1073 —2320x1073 —2.164x 1073 2.15 3.063 x 103 0.162 1.28
—3.77 353 —57.3 —7.425%x 1072 —7.435%x10°2 —2.892x1073 0.141 —5.564 x 10° —2.40 —3.06
6.25 —57.3 2.410 x 103 0.137 0.137 4.981 x 1073 2.592 x 1072 —240 3.65 —1.68
—1.890x 1073 —7.425x 1072 0.137 1.068 x 10~ 1.038 x 10~* 7.147x 1077 —5.023x 1073 1.72 1.079 x 1073 3.968 x 1074
—2.320x 1073  —7.435x%x 1072 0.137 1.038 x 10~* 1.036 x 10~* 7.010x 1077  —5.174x 1073 1.75 1.075x 1073 3.900 x 10~4
—2.164x 1073 —2.892x 1073 4981 x1073 7.147x 1077 7.010 x 10”7 3272x 1077 —2.072x 1073 —0.321 2.028x 1075 —7.694x 107°
2.15 0.141 2592%x 1072 —5.023x107° —5.174x107°> —2.072x107° 1.64 45.0 —1.098x 1072 3.285x 1072
3.063 x 103 —5.564 x 10° —240 1.72 1.75 —0.321 45.0 8.973 x 10’ 53.7 —47.7
0.162 —2.40 3.65 1.079 x 1073 1.075x 1073 2.028x 1075 —1.098 x 102 53.7 0.256 —4.737 x 1072

1.28 —3.06 —1.68 3.968 x 10~ 3.900x 1074 —7.694x107% 3.285x 1072 —47.7 —4.737 x 1072 1.62
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Figure 1: Map of correlation graph for 2024-10-12 to 2024-10-14.
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Figure 2: Map of correlation matrix for 2024-10-12 to 2024-10-14.
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3 Granule outlines

W B

NNy 72




4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
leNadirEquatorCrossing
processing mode Offline
algorithm version 1.5.0
orbit 36271 36272 36273 36274 36275 36276 36277 36278 36279 36280 36281 36282 36283 36284 36285 36286 3628
processor version 2.7.1
product version 1.5.0
revision e4dc78be9162

initialization (s)

processing (s)

time per pixel

o time per pixel

AUX CTMCH4 2024-10-12, 2024-10-13 . 2024-10-13, 2024-10-14
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D ulaaam, 2024')-13 0320Q4-10-13 032004-10- l3:oo, 2024.)—13 152004-10-13 1520014-10-1.
AUX MET P I ulﬁam, 2024.3-13 0320Q24-10-13 032004-10-1§93:00, 2024.)—13 152004-10-13 1520Q4-10-
AUX MET TP [ a]lﬁ(m) 2024.3-13 032024-10-13 0300 -10-1'3:00, 2024.)—13 1520@4-10-13 1520Q4-10-1
CFGCO F 2021-01-29 00:00
CFG CO 2024-04-25 00:00
L1B IR SIR B
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24

REF XS CO 2020-06-22 08:56

2024-10-13 2024-10-13 2024-10-13 2024-10-13 2024-10-13 2024-10-13 2024-10-13 2024-10-13 2024-10-14
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

Figure 4: Input data per granule
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5 Warnings and errors

100 .
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Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps
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Figure 6: Map of “CO total vertical column” for 2024-10-12 to 2024-10-14
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Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2024-10-12 to 2024-10-14
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2024-10-13
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Figure 8: Map of the number of observations for 2024-10-12 to 2024-10-14
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2024-10-12 to 2024-10-14.
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Figure 10: Zonal average of “CO total vertical column” for 2024-10-12 to 2024-10-14.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2024-10-12 to 2024-10-14.
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Figure 12: Zonal average of “CO total vertical column precision” for 2024-10-12 to 2024-10-14.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2024-10-12 to 2024-10-14.
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Figure 14: Zonal average of “y>” for 2024-10-12 to 2024-10-14.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2024-10-12 to 2024-10-14.
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Figure 16: Zonal average of “Number of iterations” for 2024-10-12 to 2024-10-14.

25




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 2024-10-12 to 2024-10-14
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Figure 18: Histogram of “CO total vertical column” for 2024-10-12 to 2024-10-14
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-10-12 to 2024-10-14
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Figure 20: Histogram of “CO total vertical column precision” for 2024-10-12 to 2024-10-14
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-10-12 to 2024-10-14
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Figure 22: Histogram of “y2” for 2024-10-12 to 2024-10-14
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-10-12 to 2024-10-14
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Figure 24: Histogram of “Number of iterations” for 2024-10-12 to 2024-10-14
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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 2024-10-12 to 2024-10-14
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Figure 26: Along track statistics of “CO total vertical column” for 2024-10-12 to 2024-10-14
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-10-12 to 2024-10-14
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-10-12 to 2024-10-14
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-10-12 to 2024-10-14
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Figure 30: Along track statistics of “x2” for 2024-10-12 to 2024-10-14
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-10-12 to 2024-10-14
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Figure 32: Along track statistics of “Number of iterations” for 2024-10-12 to 2024-10-14
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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 2024-10-12 to 2024-10-14.
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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 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2024-10-
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2024-10-

12 to 2024-10-14.
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Figure 48: Scatter density plot of “y>” against “Degrees of freedom for signal” for 2024-10-12 to 2024-10-14.
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-10-12 to 2024-10-14.
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