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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
0.63140.284
(2.253+£1.073) x 1072
(2.25441.059) x 102
(1.10840.570) x 1073
154 +1

(0.17241.212) x 104

7.38+0.52

8.59+1.27

Count
7215770
7215770
7215770
7215770
7215770
7215770
7215770
7215770

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

IQR
0.300
1.762 x 1072
1.753 x 1072
6.966 x 1074
2.00
1.353 x 103
0.891
1.000

Median
0.700
2.119x 102
2.125x 1072
9.733 x 1074
154
1.138 x 103
7.37
8.00

Minimum

0.0
0.0

—3.602x 1073

0.0

57.0
202
4.00
5.00

Maximum
1.000
0.412
0.414

5.487 x 1072
156
4.155 % 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

9.784 %1073 1.116 x 1072  1.334x 1072
9.862x 1073 1.125x 1072 1.349 x 1072
5.256x 107% 5.873x10~* 6.806x 1074

153 153
462 531
7.00 7.00
8.00 8.00

95 %
1.000

3.916 x 1072
3.873 x 1072
2.279 x 1073

156
3.931 x 103
7.99
11.0

99 %
1.000

5.234 x 1072
5.192 x 1072
2.855x 1073

156
6.685 x 103
8.00
14.0



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 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere

mean +£0
0.625+£0.273
(3.24340.726) x 102
(3.24340.701) x 1072
(1.16440.612) x 1073
154 +1

(0.16140.634) x 10*

7.4140.51

8.45+1.11

Count
2769242
2769242
2769242
2769242
2769242
2769242
2769242
2769242

IQR
0.300
6.521 x 1073
5.897 x 1073
7.252%x 1074
2.00
1.178 x 103
0.896
1.000

Median Minimum Maximum

0.700 0.0 1.000
3.185x 1072 0.0 0.132
3.185x 1072 —1.989x 1073 0.132

1.012x 1073 0.0 1.741 x 102
154 114 156

1.106 x 103 221 1.912 x 10°
7.45 4.00 8.00
8.00 5.00 15.0

25 % percentile
0.400
2.857 x 1072
2.884 x 1072
7.238 x 1074
153
679
7.00
8.00

75 % percentile
0.700
3.509 x 1072
3.473 x 1072
1.449 x 1073
155
1.858 x 10°
7.90
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 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
0.63540.291
(1.636+£0.743) x 1072
(1.63740.724) x 1072
(1.073+£0.539) x 1073
15441

(0.178 +1.461) x 10*

7.37+0.52

8.67+1.35

Count
4446528
4446528
4446528
4446528
4446528
4446528
4446528
4446528

IQR
0.300
8.895x 1073
8.826 x 103
6.793 x 10~
2.00
1.458 x 103
0.887
1.000

Median
0.700
1.469 x 102
1.461 x 1072
9.483 x 104
154
1.165 x 103
7.32
8.00

Minimum

0.0
0.0

—3.602x 1073

0.0

57.0
202
4.00
5.00

Maximum
1.000
0.412
0.414

5.487 x 1072
156
4.155 % 10°
8.00
15.0

25 % percentile
0.400
1.105x 1072
1.113x 1072
6.569 x 1074
153
630
7.00
8.00

75 % percentile
0.700
1.995 x 1072
1.995 x 1072
1.336 x 1073
155
2.088 x 103
7.89
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
0.631+£0.203
(2.33440.897) x 102
(2.3354+0.877) x 1072
(1.23740.625) x 1073
154 +1

(0.186 4 1.486) x 10*

7.56+0.44

8.77+1.41

Count
3841500
3841500
3841500
3841500
3841500
3841500
3841500
3841500

IQR
0.0
1.462 x 1072
1.485x 1072
8.505 x 10~*
2.00
1.325 x 103
0.824
1.000

Median
0.700
2.196 x 102
2.190 x 1072
1.077 x 1073
154
1.282 x 103
7.74
8.00

0.0
0.0

—3.602x 1073

0.0

57.0
203
4.00
5.00

Maximum
1.000
0.412
0.414

5.487 x 1072
156
3.938 x 10°
8.00
15.0

25 % percentile
0.700
1.573 x 1072
1.560 x 1072
7.422 x 1074
153
771
7.12
8.00

75 % percentile
0.700
3.035x 1072
3.045 x 1072
1.593 x 1073
155
2.096 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
0.631+£0.368
(1.88141.147) x 102
(1.88241.138) x 1072
(9.42444.497) x 1074
154 +1
(0.15440.811) x 10*
7.134£0.51
8.40+1.04

Count
2689275
2689275
2689275
2689275
2689275
2689275
2689275
2689275

IQR
0.600
1.874 x 102
1.895 x 1072
6.013x 1074
2.00
1.298 x 103
0.405
1.000

Median
0.700
1.313x 1072
1.294 x 1072
8.627 x 104
154
874
7.01
8.00

Minimum
0.0
0.0
—1.614x 1073
0.0
87.0
202
4.00
5.00

Maximum
1.000
0.114
0.114

7.651x 1073
156
4.155 % 10°
8.00
15.0

25 % percentile
0.400
9.812x 1073
9.797 x 1073
5.873x 1074
153
521
7.00
8.00

75 % percentile
1.000
2.855x 1072
2.874 x 1072
1.189 x 1073
155
1.819 x 103
7.40
9.00



Table 7: Correlation matrix
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1.000 2.654 x 1072 1.533 x 1072 1.064 x 1072 9.043 x 1073 —0.241 9.066 x 1072 1.303 x 1072 5.405 x 1072 4363 x 1072
2.654 x 1072 1.000 —5.978 x 102 —0.210 —0.213 —0.156 8.357x 1073  —3.487 x 1072 —0.333 —9.889 x 102
1.533x 1072 —-5.978 x 1072 1.000 0.813 0.825 0.122 2.030x 1073 —2.352x 1073 0.146 —8.276 x 1072
1.064 x 102 —0.210 0.813 1.000 0.988 0.161 8.175 x 1073 3.587 x 1073 0.167 —6.913 x 1072
9.043x 1073 —0.213 0.825 0.988 1.000 0.161 5.114x 1073 3.893x 1073 0.169 —6.995 x 1072
—0.241 —0.156 0.122 0.161 0.161 1.000 —2.566x 1072 —6.509%x 1072  8.926x 103 —3.516x 1072
9.066 x 1072 8.357x 1073 2.030x 1073 8.175 x 1073 5114x 1073 —2.566 x 1072 1.000 2033x1073 —7.702x 1073 1.943x 1072
1.303x 1072 —3.487x 1072 —2.352x1073 3.587x 1073 3.893x 1073 —6.509%x 1072  2.033x 1073 1.000 1.831x1072  —7.638x 1073
5.405 x 102 —0.333 0.146 0.167 0.169 8.926x 1073 —7.702x103 1.831x102 1.000 —8.344 x 1072

4363x 1072 —9.889x 1072 —8276x1072 —6913x1072 —6.995x1072 —3.516x1072 1.943x1072 —7.638x1073 —8.344x 1072 1.000
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346
10.1
13.7
2.124x 1073
1.781 x 1073
—2.555 %1073
2.16
2.939 x 103
0.520
1.03
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10.1
417
—58.7
—4.602 x 1072
—4.614x 1072
—1.809 x 1073
0.219
—8.631 x 10°
-3.52
—2.56

opmine|

13.7
—58.7
2.315x 103
0.420
0.420
3.342 x 1073
0.125
—1.372x 10°
3.63
—5.05

UWIN[oo [BOTIAA 8101 O

2.124x 1073
—4.602 x 1072
0.420
1.152x 1074
1.123 x 10~
9.845 x 1077
1.126 x 10~
0.467
9.253 x 1074
—9.408 x 10~

Table 8: Covariance matrix
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1.781 x 1073 —2.555x 1073 2.16 2.939 x 103
—4.614x 1072  —1.809 x 1073 0.219 —8.631 x 10°
0.420 3.342 x 1073 0.125 —1.372x 10°
1.123 x 1074 9.845x 107 1.126 x 1074 0.467
1.121 x 10~* 9.723 x 10”7 6.948 x 107 0.500
9.723 x 1077 3.244x 1077 —1.875x 107 —0.449
6.948 x 1075  —1.875x 1077 1.65 31.6
0.500 —0.449 31.6 1.470 x 108
9.241 x 1074 2.631x107%  —5.115x1073 115
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2631 x107% —2.539x 1079
—5.115x 1073  3.161 x 1072
115 —117
0.268 —5.476 x 1072
—5.476 x 1072 1.61



CO total vertical collatitude

CO total vertical column (stripe-corrected) { Solar zenith angle

Viewing zenith angle

Number of spectral points in retrieval \ Number of iterations

Dggrees of freedom for signal

Figure 1: Map of correlation graph for 2025-01-20 to 2025-01-22.
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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
XZ -

Degrees of freedom for signal

Number of iterations

Viewing zenith angle -

Solar zenith angle -

Latitude -

CO total vertical column -

CO total vertical column precision -

x>

Degrees of freedom for signal
Number of iterations

CO total vertical column (stripe-corrected) -
Number of spectral points in retrieval -

Figure 2: Map of correlation matrix for 2025-01-20 to 2025-01-22.
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3 Granule outlines

7T
—
‘ﬁ

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

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
leNadirEquatorCrossirig
processing mode Offline
algorithm version 1.6.0
orbit 37690 37691 37692 37693 37694 37695 37696 37697 37698 37699 37700 37701 37702 37703 37704 3770%
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
AUX CTM CO 2025-01-01
AUX ISRF 2021-01-07 10:32

AUX MET 20 pdouiHel VIR IO3:00 2025-01-21 03:Q025- 1—')3:00, 20 l-21 15:@025-01-21 262%01-21 1. b2

AUX MET QF rlJREHJ Lyl 03:00 2025-01-21 03:@@25-01-'} -21 15:0025-01-21 262501-21 1.0, p)
AUX MET TP pJREHS 2025-01. 03:00 2025-01-21 03:(20»25-01—')3:00, 20 l-21 15:@025-01-21 2625301-21 1.0, 2
CFGCO F 2021-01-29 00:00
CFG CO 2024-10-04 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
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2025-01-20

Figure 4: Input data per granule
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5 Warnings and errors

10° 4

1071

10724
K] ]
] ]
X 1
o 1
r:q 1 =@= cloud filter occurrences -(- ground pixels with warnings + rejected pixels not enough spectrum
o == cloud warning occurrences -’- ler range error occurrences == successfully processed pixels
: 10_3 ] =@~ convergence error occurrences =l processed pixels =k sun glint warning occurrences
o ] = data range warning occurrences  =>€= radiance missing occurrences === sza range error occurrences
c ] =~ failed retrievals
.° 1
] ]
O 1
©
ja
[ 4

1074 5

1075 §

1076 5 T

37690 37692 37694 37696 37698 37700 37702 37704
Orbit

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

2025-01-21

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 2025-01-20 to 2025-01-22
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2025-01-21

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 2025-01-20 to 2025-01-22
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2025-01-21

0 25 50 75 100 125 150 175 200
Number of observations per cell

Figure 8: Map of the number of observations for 2025-01-20 to 2025-01-22
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7 Zonal average

Latitude [degrees]
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Figure 9: Zonal average of “QA value” for 2025-01-20 to 2025-01-22.
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Figure 10: Zonal average of “CO total vertical column” for 2025-01-20 to 2025-01-22.
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Figure 11: Zonal average of “CO total vertical column (stripe-corrected)” for 2025-01-20 to 2025-01-22.
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Figure 12: Zonal average of “CO total vertical column precision” for 2025-01-20 to 2025-01-22.
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Latitude [degrees]
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Number of spectral points in retrieval

Figure 13: Zonal average of “Number of spectral points in retrieval” for 2025-01-20 to 2025-01-22.
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Figure 14: Zonal average of “y>” for 2025-01-20 to 2025-01-22.
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Figure 15: Zonal average of “Degrees of freedom for signal” for 2025-01-20 to 2025-01-22.
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Figure 16: Zonal average of “Number of iterations” for 2025-01-20 to 2025-01-22.
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8 Histograms

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

¥ Mean A Median -4 - Standard deviation - Inter quartile range

wun
o
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M
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(VY]
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0.0 0.2 0.4 0.6 0.8 1.0
166 2025-01-21

Number of observations
(2]

0.0 0.2 0.4 0.6 0.8 1.0
QA value

Figure 17: Histogram of “QA value” for 2025-01-20 to 2025-01-22
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Number of observations
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Figure 18: Histogram of “CO total vertical column” for 2025-01-20 to 2025-01-22

0.07



¥  Mean A Median -+ Standard deviation ~§- Inter quartile range
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2025-01-20 to 2025-01-22



Number of observations

¥  Mean A Median -+ Standard deviation ~§- Inter quartile range
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Figure 20: Histogram of “CO total vertical column precision” for 2025-01-20 to 2025-01-22
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Observation density

¥  Mean A Median -+ Standard deviation ~§- Inter quartile range
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2025-01-20 to 2025-01-22
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Observation density

Number of observations
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Figure 22: Histogram of “x2” for 2025-01-20 to 2025-01-22
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Number of observations

Observation density
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Figure 23: Histogram of “Degrees of freedom for signal” for 2025-01-20 to 2025-01-22
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Observation density

Number of observations
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Figure 24:
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Histogram of “Number of iterations” for 2025-01-20 to 2025-01-22
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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 2025-01-20 to 2025-01-22
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Figure 26: Along track statistics of “CO total vertical column” for 2025-01-20 to 2025-01-22
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2025-01-20 to 2025-01-22
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Figure 28: Along track statistics of “CO total vertical column precision” for 2025-01-20 to 2025-01-22
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2025-01-20 to 2025-01-22
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Figure 30: Along track statistics of “x2” for 2025-01-20 to 2025-01-22
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2025-01-20 to 2025-01-22
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Figure 32: Along track statistics of “Number of iterations” for 2025-01-20 to 2025-01-22
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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 2025-01-20 to 2025-01-22.
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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 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2025-01-20 to 2025-01-22.
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Figure 39: Scatter density plot of “CO total vertical column (stripe-corrected)” against “Number of iterations” for 2025-01-
20 to 2025-01-22.
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Figure 43: Scatter density plot of “CO total vertical column” against “Number of spectral points in retrieval” for 2025-01-20
to 2025-01-22.
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Figure 45: Scatter density plot of “CO total vertical column precision” against “Degrees of freedom for signal” for 2025-01-
20 to 2025-01-22.

54



2025-01-21 «10°

25 3.0
R= —0.035
2.5
20
2
o 2.0 o
@] ]
£ 15 2
8 g
< 159
s kS
_Q —_
£ 10 9
2 1.0 §
=2
5 _
0.5
0 T T T T T T 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]
2025-01-21
25
10°
20 A
104
2
al ©°
o -t
£ 15 °
g 103
= Q
'*'6 [e]
= kS
£ 1028
= S
2
5 T 101
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]
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Figure 47: Scatter density plot of “CO total vertical column precision” against “Number of spectral points in retrieval” for
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Figure 54: Scatter density plot of “Latitude” against “x2” for 2025-01-20 to 2025-01-22.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2025-01-20 to 2025-01-22.
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Figure 56: Scatter density plot of “Latitude” against “Number of iterations” for 2025-01-20 to 2025-01-22.
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2025-01-20 to 2025-01-22.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2025-01-20 to 2025-01-22.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2025-01-20 to 2025-01-22.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2025-01-20
to 2025-01-22.
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Figure 63: Scatter density plot of “Solar zenith angle” against “CO total vertical column precision” for 2025-01-20 to 2025-
01-22.
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Figure 65: Scatter density plot of “Solar zenith angle” against “Degrees of freedom for signal” for 2025-01-20 to 2025-01-
22.
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Figure 66: Scatter density plot of “Solar zenith angle” against “Latitude” for 2025-01-20 to 2025-01-22.
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Figure 68: Scatter density plot of “Solar zenith angle” against “Number of spectral points in retrieval” for 2025-01-20 to
2025-01-22.
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Figure 69: Scatter density plot of “Viewing zenith angle” against “CO total vertical column” for 2025-01-20 to 2025-01-22.
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