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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;.
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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 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 =0
0.596 +0.265
(2.6514+0.757) x 1072
(1.12340.592) x 1073
15441

(0.157+0.882) x 10*

7.48+0.47

8.43+1.22

Count
7072811
7072811
7072811
7072811
7072811
7072811
7072811

Mode
0.705
3.010 x 102
7.350 x 10~
155
518
7.95
8.17

IQR
0.300
9.777 x 1073
6.599 x 10~
2.00
1.116 x 103
0.918
1.000

Median
0.700
2.637 x 1072
9.477 x 1074
154
1.107 x 103
7.60
8.00

Minimum
0.0
0.0
0.0
108
204
3.00

5.00

Maximum
1.000
0.343

2.676 x 1072
156
5.317 x 10°
8.00
15.0



Variable

qa value [1]

carbonmonoxide total column [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 2: Percentile ranges

1% 10 % 15.9%

5%

25% 75 % 84.1% 90 %

0.0 0.0 0.0 0.400 0.400 0.700 0.700 0.700
1.193x 1072 1.585%x 1072 1.787x 1072 1.930x 1072 2.107x1072 3.085x 1072 3.257x 1072 3.432x 1072
3.745x 107%  4.838x107* 5.611x107* 6.258x107* 7.092x107* 1.369x 1073 1.666x 1073 1.971x 1073

151 152 153 153 153 155 155 156

342 419 487 561 681 1.797 x 10> 2.236x10° 2713 x 103

6.00 7.00 7.00 7.00 7.01 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
3.835x 1072
2.378 x 1073
156
3.599 x 103
7.99
11.0

99 %
1.000
5.039 x 1072
3.028 x 1073
156
6.913 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 precision [mol m2]
number of spectral points in retrieval [1]

chi square [1]

degrees of freedom [1]

number of iterations [1]

mean +G
0.59640.272
(2.91040.494) x 1072
(1.148 +0.601) x 1073
15441

(0.165+0.918) x 10*

7.50+0.46

8.414+1.17

Count
3874242
3874242
3874242
3874242
3874242
3874242
3874242

IQR
0.300
5.779 x 1073
6.670 x 1074
2.00
1.189 x 10°
0.924
1.000

Median
0.700
2.939 x 1072
9.845x 1074
154
1.094 x 103
7.63
8.00

Minimum

0.0
0.0
0.0
108
207
5.00
5.00

Maximum
1.000
0.343

2.676 x 1072
156
3.726 x 10°
8.00
15.0

25 % percentile
0.400
2.617 x 1072
7.347 x 1074
153
659
7.01
8.00

75 % percentile
0.700
3.195 x 1072
1.402 x 1073
155
1.848 x 10°
7.94
9.00



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

Variable

qa value [1]

carbonmonoxide total column [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 +G
0.59640.257
(2.338+0.890) x 1072
(1.093+0.580) x 1073
154+1

(0.1474+0.837) x 10*

7.46+0.48

8.4641.28

Count
3198569
3198569
3198569
3198569
3198569
3198569
3198569

IQR
0.300
6.749 x 1073
6.374 x 1074
2.00
1.038 x 10°
0.907
1.000

Median
0.700
2.122x 1072
9.024 x 1074
154
1.119 x 10°
7.56
8.00

Minimum

0.0
0.0
0.0
146
204
3.00
5.00

Maximum
1.000
0.128

2.401 x 1072
156
5.317 x 10°
8.00
15.0

25 % percentile
0.400
1.850 x 1072
6.860 x 1074
153
709
7.00
8.00

75 % percentile
0.700
2.525x 1072
1.323x 1073
155
1.747 x 10°
7.91
9.00



Table 5: Parameterlist and basic statistics for the analysis for observations over water
Minimum

Variable

qa value [1]

carbonmonoxide total column [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 +G
0.58940.249
(2.550+0.677) x 1072
(1.22340.628) x 1073
154+1

(0.13540.724) x 10*

7.53+0.43

8.524+1.27

Count
4356682
4356682
4356682
4356682
4356682
4356682
4356682

IQR
0.300
9.811x 1073
7.662 x 10~*
2.00
905
0.863
1.000

Median
0.700
2.448 x 1072
1.029 x 1073
154
1.006 x 103
7.65
8.00

0.0
0.0
0.0
140
204
3.00
5.00

Maximum
1.000
0.122

2.676 x 1072
156
4.834 x 10°
8.00
15.0

25 % percentile
0.400
2.031 x 1072
7.614 x 1074
153
657
7.06
8.00

75 % percentile
0.700
3.012x 1072
1.528 x 1073
155
1.562 x 10°
7.92
9.00



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

Variable

qa value [1]

carbonmonoxide total column [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 +G
0.59440.312
(2.698+0.879) x 1072
(8.992+4.593) x 10~*
15441

(0.200+0.983) x 10*

7.344+0.54

8.24+1.10

Count
1859455
1859455
1859455
1859455
1859455
1859455
1859455

IQR
0.300
8.492 x 1073
4.953 x 10~
2.00
1.666 x 103
0.893
0.0

Median
0.700
2.716 x 1072
7.877 x 1074
154
1.367 x 10°
7.22
8.00

Minimum
0.0
0.0
0.0
108
207

4.00
5.00

Maximum
1.000
0.343

1.597 x 1072
156
5.317 x 10°
8.00
15.0

25 % percentile
0.400
2.238 x 1072
5.844 x 1074
153
710
7.00
8.00

75 % percentile
0.700
3.087 x 1072
1.080 x 1073
155
2.376 x 103
7.89
8.00



3 Granule outlines
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Figure 1: Outline of the granules.




4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D

processing mode Near-realtime

algorithm version .6.0

orbit p1o82 41083 41084 41085 41086 41087 41088 41089 41090 41091 41092 41093 41094 41099

processor version 2.8.0
product version 1.5.0
revision f775492ad134
processing (s) S 8\ z A I\ o o
AUX CTMCH4 2025-09-17 2025-026D5

AUX CTM CO

AUX ISRF 2021-01-07 10:32

FXO)Q ISl -09-150D5:@®-17 03:00  2025-09-17 03:00 2025-09-17 @RPH-09-17 15:00  2025-09-17 15:0@025-09-
IV Q VIS leil-09-15005:@®-17 03:00  2025-09-17 03:00 2025-09-17 @RPH-09-17 15:00  2025-09-17 15:0@025-09-
I\ QIS -09-15025:@®-17 03:00  2025-09-17 03:00 2025-09-17 @NPH-09-17 15:00  2025-09-17 15:0R025-09-
CFGCO F 2021-01-29 00:00
CFG CO 2024-10-04 00:00
L1B IR SIR 41083
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24
REF XS CO 2020-06-22 08:56

02:00  04:00 06:00  08:00  10:00  12:00  14:00  16:00  18:00  20:00  22:00  00:00
2025-09-17

Figure 2: Input data per granule



S Warnings and errors
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Figure 3: Fraction of pixels with specific warnings and errors during processing
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6 World maps
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Figure 4: Map of “CO total vertical column” for 2025-09-17 to 2025-09-18
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Figure 5: Map of the number of observations for 2025-09-17 to 2025-09-18
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7 Zonal average
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Figure 6: Zonal average of “QA value” for 2025-09-17 to 2025-09-18.
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Figure 7: Zonal average of “CO total vertical column” for 2025-09-17 to 2025-09-18.
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Figure 8: Zonal average of “CO total vertical column precision” for 2025-09-17 to 2025-09-18.
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Figure 9: Zonal average of “Number of spectral points in retrieval” for 2025-09-17 to 2025-09-18.
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Figure 10: Zonal average of “y>” for 2025-09-17 to 2025-09-18.
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Figure 11: Zonal average of “Degrees of freedom for signal” for 2025-09-17 to 2025-09-18.
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Figure 12: Zonal average of “Number of iterations” for 2025-09-17 to 2025-09-18.




8 Histograms

The definitions of the parameters given in this section can be found in section 2.
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Figure 13: Histogram of “QA value” for 2025-09-17 to 2025-09-18
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Number of observations
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Figure 14: Histogram of “CO total vertical column” for 2025-09-17 to 2025-09-18
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Number of observations
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Figure 15: Histogram of “CO total vertical column precision” for 2025-09-17 to 2025-09-18
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Observation density
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Figure 16: Histogram of “Number of spectral points in retrieval” for 2025-09-17 to 2025-09-18

23



¥  Mean A Median -+ Standard deviation ~§- Inter quartile range

0.0007 A

0.0006 -

ity

0.0005 A
0.0004 A
0.0003 -

0.0002 A

Observation dens

0 500 1000 1500 2000 2500 3000 3500 4000 4500
2025-09-17

250000 -

ons

.2 200000 A

150000 4

100000 4

Number of ohservat

50000 -

0 500 1000 1500 2000 2500 3000 3500 4000 4500
X2

Figure 17: Histogram of “x2” for 2025-09-17 to 2025-09-18
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Figure 18: Histogram of “Degrees of freedom for signal” for 2025-09-17 to 2025-09-18
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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
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Binned row index

Figure 20: Along track statistics of “QA value” for 2025-09-17 to 2025-09-18
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Figure 21: Along track statistics of “CO total vertical column” for 2025-09-17 to 2025-09-18
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Figure 22: Along track statistics of “CO total vertical column precision” for 2025-09-17 to 2025-09-18
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Figure 23: Along track statistics of “Number of spectral points in retrieval” for 2025-09-17 to 2025-09-18
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Figure 24: Along track statistics of “)2” for 2025-09-17 to 2025-09-18
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Figure 25: Along track statistics of “Degrees of freedom for signal” for 2025-09-17 to 2025-09-18
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Number of iterations
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Figure 26: Along track statistics of “Number of iterations” for 2025-09-17 to 2025-09-18
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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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disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

This software is provided by the copyright holders and contributors “as is” and any express or implied warranties,
including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose are disclaimed.
In no event shall the copyright holder or contributors be liable for any direct, indirect, incidental, special, exemplary, or
consequential damages (including, but not limited to, procurement of substitute goods or services; loss of use, data, or
profits; or business interruption) however caused and on any theory of liability, whether in contract, strict liability, or tort
(including negligence or otherwise) arising in any way out of the use of this software, even if advised of the possibility of
such damage.

Maarten Sneep (maarten.sneep @knmi.nl).
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