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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
0.61640.287
(2.300 £ 1.099) x 102
(2.30041.085) x 102
(1.091 £0.557) x 1073
154 +1

(0.17441.112) x 10*

7.38+0.53

8.50+1.28

Count
7579135
7579135
7579135
7579135
7579135
7579135
7579135
7579135

Mode
0.705
1.390 x 102
1.390 x 1072
6.650 x 1074
155
472
7.95
8.17

IQR
0.300
1.837 x 1072
1.830 x 1072
6.705 x 1074
2.00
1.401 x 103
0.893
1.000

Median
0.700
2.228 x 1072
2.232x 1072
9.497 x 1074
154
1.185 x 103
7.41
8.00

Minimum

0.0
0.0

—3.240 x 1073

0.0
30.0
193
3.00
5.00

Maximum
1.000
0.242
0.242

3.972 x 1072
156
4.448 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]

Table 2: Percentile ranges

10 % 15.9 %

0.0 0.400

9.414%x 1073 1.105x 1072 1.343 x 1072
9.462x 1073 1.122x 1072 1.350 x 1072
5324%x107% 5.929x10~% 6.789x 1074

153 153
469 541
7.00 7.00
8.00 8.00

95 %
1.000

3.939 x 1072
3.886 x 1072
2.242 % 1073

156
4.044 x 103
7.99
12.0

99 %
1.000

5.111 x 1072
5.089 x 102
2.831x 1073

156
6.874 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] 0.61140.275 3088709 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~?] (3.291+£0.686) x 1072 3088709 6.912x 1073 3.257 x 1072 0.0 0.217 2911x 1072 3.602 x 1072
carbonmonoxide total column corrected [mol m—2] | (3.291+£0.660) x 1072 3088709 6.404 x 1073 3.254 x 1072 0.0 0.213 2.936x 1072 3.576 x 1072
carbonmonoxide total column precision [mol m—2] | (1.143+0.608) x 1073 3088709 7.248 x 10~* 9.851 x 10~* 0.0 1.024 x 1072 7.022 x 10~* 1.427 x 1073
number of spectral points in retrieval [1] 154 £1 3088709 2.00 154 147 156 153 155

chi square [1] (0.172+0.856) x 10* 3088709  1.307x 10  1.181x 10° 215 4.448 x 10° 699 2.006 x 103
degrees of freedom [1] 7.42+0.49 3088709 0.887 7.47 5.00 8.00 7.00 7.89
number of iterations [1] 8.49+1.21 3088709 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] 0.620+0.295 4490426 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (1.6184+0.757) x 1072 4490426 9.312x 1072 1.460 x 102 0.0 0.242 1.076 x 1072 2.007 x 1072
carbonmonoxide total column corrected [mol m=2] | (1.61840.739) x 1072 4490426 9.144 x 1073 1.449x 1072 —3.240x 1073 0.242 1.089 x 1072 2.003 x 1072
carbonmonoxide total column precision [mol m—2] | (1.055+0.516) x 10™3 4490426 6.389 x 107* 9.249 x 10~* 0.0 3.972x 1072 6.662 x 1074 1.305 x 1073
number of spectral points in retrieval [1] 15441 4490426 2.00 154 30.0 156 153 155

chi square [1] (0.175+£1.257) x 10* 4490426  1.462x10°  1.187 x 103 193 4.271 x 10° 645 2.107 x 10
degrees of freedom [1] 7.354+0.56 4490426 0.897 7.35 3.00 8.00 7.00 7.90
number of iterations [1] 8.66+1.32 4490426 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 5: Parameterlist and basic statistics for the analysis for observations over water
Minimum

mean +£0
0.638+0.184
(2.36140.915) x 102
(2.361 £0.895) x 1072
(1.20540.610) x 1073
15441

(0.1884+1.307) x 10*

7.57+0.44

8.7741.44

Count
4098219
4098219
4098219
4098219
4098219
4098219
4098219
4098219

IQR

0.0
1.522x 1072
1.532x 1072
8.266 x 10~

2.00
1.319 x 103

0.806

1.000

Median
0.700
2.241 x 1072
2.239 x 1072
1.048 x 1073
154
1.361 x 103
7.76
8.00

0.0
0.0

—3.240% 1073

0.0

30.0
217
4.00
5.00

Maximum
1.000
0.242
0.242

3.972 x 1072
156
4.448 x 10°
8.00
15.0

25 % percentile
0.700
1.566 x 1072
1.555 x 1072
7.206 x 1074
153
833
7.14
8.00

75 % percentile
0.700
3.087 x 1072
3.086 x 1072
1.547 x 1073
155
2.152 x 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 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
0.584+0.388
(1.95141.224) x 102
(1.9514+1.215) x 1072
(9.4394+4.464) x 10~*
154 +1
(0.15440.771) x 10*
7.09£0.55
8.394+0.99

Count
2744578
2744578
2744578
2744578
2744578
2744578
2744578
2744578

IQR
1.000
2.087 x 1072
2.100 x 1072
5.545 x 1074
2.00
1.333 x 103
0.407
1.000

Median
0.700
1.343 x 1072
1.312x 1072
8.582 x 1074
154
821
7.01
8.00

Minimum
0.0
0.0
—3.066 x 1073
0.0
143
193
3.00
5.00

Maximum
1.000
0.236
0.238

1.375x 1072
156
3.934 x 10°
8.00
15.0

25 % percentile
0.0
9.341x 1073
9.292 x 103
6.149 x 10~
153
506
7.00
8.00

75 % percentile
1.000
3.021 x 102
3.029 x 1072
1.169 x 103
155
1.839 x 103
7.41
9.00
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1.000
3.082 x 1072
3.899 x 1073
1.625 x 1073

—2.489 x 10~*

—0.237
8.966 x 1072
1.197 x 1072
1.868 x 1072
4.379 x 1072

J[Sue YUz Ie[0S

3.082 x 1072
1.000
—5.279 x 1072
—0.194
—0.197
—0.187
9.005 x 1073
—3.902 x 1072
—0.337
—9.400 x 1072

opmme|

3.899 x 103
—5.279 x 1072
1.000
0.838
0.850
0.132
2.267 x 1073
2.027 x 1073
0.157
—7.059 x 1072

UWN[Od [BONIAA [B101 QD)

1.625 x 1073
—0.194
0.838
1.000
0.988
0.172
9.543 x 1073
7.834 x 1073
0.210
—5.623 x 1072

Table 7: Correlation matrix
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—2.489 x 10~* —0.237 8.966 x 102 1.197 x 1072 1.868 x 1072 4379 x 1072
—0.197 —0.187 9.005x 1073  —3.902x 102 —0.337 —9.400 x 1072
0.850 0.132 2.267 x 1073 2.027 x 1073 0.157 —7.059 x 1072
0.988 0.172 9.543 x 1073 7.834 x 1073 0.210 —5.623 x 1072
1.000 0.172 6.108 x 1073 8.190 x 1073 0.213 —5.670 x 1072
0.172 1.000 —2133x 1072 —6.977x 1072  3.690x 1072 —5.465x 1072
6.108 x 1073 —2.133x 1072 1.000 1.547x 1073 —9.568x 1073  1.827x 1072
8.190x 1073  —6.977x 1072 1.547x 1073 1.000 2042%x 1072 —4.146x 1073
0.213 3.690x 1072 —9.568 x 1073 2.042 x 1072 1.000 —7.427 x 1072
—5.670x 1072 —5465%x1072 1.827x1072 —4.146x 1073 —7.427x1072 1.000



Table 8: Covariance matrix
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348 11.7 3.55 3.332x 1074 —5.039x 107 —2.465x 1073 2.19 2.483 x 103 0.186 1.05
11.7 416 —52.5 —4339x 1072 —4.355%x 1072 —2.125x 1073 0.241 —8.850 x 10° —3.67 —2.46
3.55 -352.5 2.380 x 103 0.449 0.450 3.595 x 1073 0.145 1.099 x 103 4.10 —4.41
3332x107% —4.339x 1072 0.449 1.207 x 10~* 1.178 x 10~* 1.053 x 10~° 1.373x 10~* 0.957 1.234x 1073 —7917x 1074
—5.039x 107> —4.355%x 1072 0.450 1.178 x 10~ 1.177 x 10~ 1.041 x 10~ 8.673 x 1073 0.988 1.234x 1073 —7.880x 10~*
—2.465x 1073 —2.125x 1073 3.595x1073 1.053x10°° 1.041 x 10°© 3.103x 1077 —1.556x 1077 —0.432 1.097 x 1075 —3.901 x 107
2.19 0.241 0.145 1.373 x 10~ 8.673x107°  —1.556x 1073 1.71 22.5 —6.686x 1073 3.064 x 1072
2.483 x 10° —8.850x 10°  1.099 x 103 0.957 0.988 —0.432 225 1.236 x 108 121 —59.0
0.186 —3.67 4.10 1.234 x 1073 1.234 x 1073 1.097 x 1077 —6.686 x 1073 121 0.285 —5.079 x 1072

1.05 —2.46 —4.41 —7917x107*% —7.880x10~% —3.901x 107>  3.064 x 102 —59.0 —5.079 x 1072 1.64



CO total vertical collatitude
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Number of spectral points in retrieval / Number of iterations

Dggrees of freedom for signal

Figure 1: Map of correlation graph for 2025-01-30 to 2025-02-01.
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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
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Figure 2: Map of correlation matrix for 2025-01-30 to 2025-02-01.
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4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
leNadirEquatorCrossing 2
processing mode Offline
algorithm version 1.6.0
orbit 37832 37833 37834 37835 37836 37837 37838 37839 37840 37841 37842 37843 37844 37845 37846 3784
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 2025-01-30, 2025-01-32025-01-30, '5-01.1, 2025-02-01 2025-01-31, 2025-02-01
AUX CTM CO 2025-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 20 S{OREHIEPIrLE I 03:@025-01-31 03:2025 .31 03:00, 2025-0 l 15:00 2025-01-31 2628301-31 1.0, 2
AUX MET QF SJJRGHH 2025-01. 03:@025-01-31 03:@@25-.31 03:00, 2025 I 15:00 2025-01-31 2628301-31 1.0, 2

AUX MET TP SlJRGHH 2025-01. 03:2025-01-31 03:0@25-.31 03:00, 2025-01' 15:00 2025-01-31 2628301-31 1.0, 2

CFGCO F 2021-01-29 00:00
CFG CO 2024-10-04 00:00
L1B IR SIR B 37843
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

2025-01-30

Figure 4: Input data per granule
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5 Warnings and errors

[ -« N e se se e s e " N " N " NV
x < ra £y 7>< ? 7>< ? < ? >< ? <
10° 1

1071 4
0
(]
X
a 1071
© ] =@ cloud filter occurrences -{- ground pixels with warnings == rejected pixels not enough spectrum
o 1 == cloud warning occurrences -)— input spectrum warning occurrences  =s= successfully processed pixels
: 1 =@~ convergence error occurrences =l ler range error occurrences == sun glint warning occurrences
o 1 == data range warning occurrences == processed pixels -'- Szarange error occurrences
c 1 -‘- failed retrievals radiance missing occurrences
el
] 1
[}
©
i

1073 4

1074 o

37832 37834 37836 37838 37840 37842 37844 37846
Orbit

Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2025-01-31

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 2025-01-30 to 2025-02-01
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2025-01-31

0.01 0.02 0.03 0.04 0.05 0.06 0.07
CO total vertical column (stripe-corrected) [mol m—2]

Figure 7: Map of “CO total vertical column (stripe-corrected)” for 2025-01-30 to 2025-02-01
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2025-01-31

"
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Figure 8: Map of the number of observations for 2025-01-30 to 2025-02-01
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7 Zonal average
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Figure 9: Zonal average of “QA value” for 2025-01-30 to 2025-02-01.
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Figure 10: Zonal average of “CO total vertical column” for 2025-01-30 to 2025-02-01.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2025-01-30 to 2025-02-01.
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Figure 12: Zonal average of “CO total vertical column precision” for 2025-01-30 to 2025-02-01.
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Figure 13: Zonal average of “Number of spectral points in retrieval” for 2025-01-30 to 2025-02-01.
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Figure 14: Zonal average of “y>” for 2025-01-30 to 2025-02-01.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2025-01-30 to 2025-02-01.
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Figure 16: Zonal average of “Number of iterations” for 2025-01-30 to 2025-02-01.




8 Histograms

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

Observation density

Number of observations

¥ Mean A Median -4 - Standard deviation - Inter quartile range
60 -
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2
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QA value

Figure 17: Histogram of “QA value” for 2025-01-30 to 2025-02-01
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Figure 18: Histogram of “CO total vertical column” for 2025-01-30 to 2025-02-01
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2025-01-30 to 2025-02-01
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Figure 20: Histogram of “CO total vertical column precision” for 2025-01-30 to 2025-02-01
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Observation density
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2025-01-30 to 2025-02-01
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Figure 22: Histogram of “x2” for 2025-01-30 to 2025-02-01

31



Number of observations

Observation density

¥ Mean

A Median - § . Standard deviation

~§- Inter quartile range

L
o
1

M
1%y}
1

g
=]
1

=
[y}
I

=
=]
1

o
wn
1

o
o

(=]

leb

4 6
2025-01-31

1.75 1
1.50 1
1.25 A
1.00
0.75 A
0.50 A
0.25

0.00

—

4 6
Degrees of freedom for signal

Figure 23: Histogram of “Degrees of freedom for signal” for 2025-01-30 to 2025-02-01
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Figure 24: Histogram of “Number of iterations” for 2025-01-30 to 2025-02-01
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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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Figure 25: Along track statistics of “QA value” for 2025-01-30 to 2025-02-01
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Figure 26: Along track statistics of “CO total vertical column” for 2025-01-30 to 2025-02-01
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2025-01-30 to 2025-02-01
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Figure 28: Along track statistics of “CO total vertical column precision” for 2025-01-30 to 2025-02-01
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2025-01-30 to 2025-02-01
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Figure 30: Along track statistics of “x2” for 2025-01-30 to 2025-02-01
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2025-01-30 to 2025-02-01
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Figure 32: Along track statistics of “Number of iterations” for 2025-01-30 to 2025-02-01
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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 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2025-01-30 to 2025-02-01.
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Figure 44: Scatter density plot of “CO total vertical column precision” against “y2” for 2025-01-30 to 2025-02-01.
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2025-02-01.

55



2025-01-31 <105

200 4.0
R= -0.021
175 1 3.5
©
2 1 -
2 1501 _—1—_ 30
8 (7))
C
= o o
0 1254 = 25 ®
C - b
g | g
© 1009 | 2070
% - q6
(] '] CIL.)
& 75 152
5 -|__ E
@ = =
-g 50 - 1.0
=]
Z h -
25 0.5
0 T T T T T T O-O
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007
CO total vertical column precision [mol m~2]
2025-01-31
200
5
175 A 10
g
2 1504 -
o 104 o
C
= o Rel
w1254 = ©
c - bt
g ' 10% 2
w 1007 | o
& " S
(0] ] o
Q. (O]
n 75 1 22
5 i 107 €
= b=
(O]
Ne) i Ea
£ 50
=]
= I:n- . 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
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2025-01-30 to 2025-02-01.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2025-01-30 to 2025-02-01.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2025-01-30 to 2025-02-01.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2025-01-30 to 2025-02-01.
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Figure 59: Scatter density plot of “Number of spectral points in retrieval” against “Degrees of freedom for signal” for 2025-

01-30 to 2025-02-01.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2025-01-30 to
2025-02-01.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2025-01-30 to 2025-02-01.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2025-01-30
to 2025-02-01.
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