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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
0.59540.289
(2.690 £0.784) x 1072
(2.69140.764) x 1072
(1.076 40.566) x 1073
154 +1

(0.15141.107) x 10*

7.3940.52

8.57+1.31

Count
7511801
7511801
7511801
7511801
7511801
7511801
7511801
7511801

Mode
0.705
3.070 x 1072
3.070 x 1072
6.650 x 1074
155
472
7.95
8.17

IQR
0.300
1.024 x 1072
9.947 x 1073
6.343 x 1074
2.00
1.117 x 10°
0.886
1.000

Median
0.700
2.703 x 102
2.715x 1072
9.158 x 1074
154
1.041 x 103
7.45
8.00

Minimum Maximum

0.0 1.000
0.0 0.275

—3.805x 1073 0.278
0.0 3.557 x 1072
145 156
199 4.227 x 10°
4.00 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
1.253 x 1072
1.308 x 1072
3.682x 1074
151
325
6.00
6.00

5%

0.0
1.458 x 1072
1.472 x 1072
4.685x 1074

152

390

6.05

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
1.651x1072 1.891x 1072 2.154x1072 3.178x 1072 3.373x 1072 3.568 x 1072
1.658x 1072 1.927x 1072 2.170x 1072 3.165x 1072 3.336x 1072 3.526x 1072
5378 x 1074 5.963x107* 6.758x107* 1.310x1073 1.585x1073 1.868 x 103
153 153 153 155 155 156
446 510 620 1.736 x 10> 2.158x10°  2.586 x 10°

7.00 7.00 7.00 7.89 7.95 7.98
8.00 8.00 8.00 9.00 9.00 9.00

95%
1.000
3.897 x 1072
3.862 x 1072
2.262 %1073
156
3.280 x 103
7.99
12.0

99 %
1.000
4710 x 1072
4.644 x 1072
2.932x 1073
156
5.614 x 103
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
0.591+0.274
(3.100+£0.547) x 1072
(3.101+0.515) x 102
(1.158 40.646) x 1073
154+1

(0.142+0.645) x 10*

7.46+0.47

8.43+1.15

Count
2833703
2833703
2833703
2833703
2833703
2833703
2833703
2833703

IQR
0.300
5.394 x 1073
4.669 x 1073
7.497 x 10~*
2.00
1.019 x 103
0.895
1.000

Median
0.700
3.088 x 1072
3.090 x 1072
9.789 x 1074
154
988
7.53
8.00

Minimum

0.0
0.0
0.0
0.0
147
211
4.00
5.00

Maximum 25 % percentile

1.000 0.400
0.139 2.814x 1072
0.137 2.848 x 1072

3.038x 1072 6.962x 1074

156 153

2.983 x 10° 624

8.00 7.01
15.0 8.00

75 % percentile
0.700
3.353x 1072
3.315x 1072
1.446 x 1073
155
1.643 x 10°
7.91
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] 0.598 +0.297 4678098 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m~2] (2.44240.801) x 1072 4678098 9.482x 1072 2.334 x 102 0.0 0.275 1.904x 1072 2.853x 1072
carbonmonoxide total column corrected [mol m=2] | (2.44340.784) x 1072 4678098 8.986x 1073 2.327 x 1072 —3.805x 1073 0.278 1.941x 1072 2.839x 1072
carbonmonoxide total column precision [mol m—2] | (1.026+£0.505) x 10~3 4678098 5.737x107* 8.814x 1074 0.0 3.557x 1072 6.675x 1074 1.241 x 1073
number of spectral points in retrieval [1] 15441 4678098 2.00 154 145 156 153 155
chi square [1] (0.157+1.310) x 10* 4678098  1.168 x 10>  1.080 x 103 199 4.227 x 10° 616 1.784 x 103
degrees of freedom [1] 7.35+£0.55 4678098 0.876 7.38 4.00 8.00 7.00 7.88
number of iterations [1] 8.65+1.39 4678098 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] 0.634+0.204 4261861 0.0 0.700 0.0 1.000 0.700 0.700
carbonmonoxide total column [mol m~2] (2.800+0.564) x 1072 4261861 8.303x 1073 2.783x 1072 0.0 0.275 2.359 x 1072 3.190 x 1072
carbonmonoxide total column corrected [mol m—2] | (2.80140.532) x 1072 4261861 8.091 x 10> 2.790 x 1072 —3.805 x 1073 0.278 2365x 1072 3.174x 1072
carbonmonoxide total column precision [mol m—2] | (1.196+0.616) x 10~ 4261861 7.795x10~* 1.019x 1073 0.0 3.557x 1072 7.289x 10~* 1.508 x 103
number of spectral points in retrieval [1] 15441 4261861 2.00 154 147 156 153 155

chi square [1] (0.1644+1.359) x 10* 4261861  1.099 x 10> 1.156 x 103 205 4.227 x 10° 709 1.807 x 10°
degrees of freedom [1] 7.5440.44 4261861 0.835 7.71 4.00 8.00 7.09 7.93
number of iterations [1] 8.80+1.46 4261861 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
0.549+£0.369
(2.44540.983) x 102
(2.446 £0.971) x 1072
(8.90444.079) x 10~*
15441
(0.136+0.633) x 10*
7.16+0.57
8.2740.99

Count
2803879
2803879
2803879
2803879
2803879
2803879
2803879
2803879

IQR
0.300
1.420 x 102
1.420 x 1072
4703 x 1074
2.00
1.096 x 103
0.647
1.000

Median
0.700
2.254 x 1072
2.247 x 1072
7.994 x 10~
154
876
7.02
8.00

Minimum
0.0
0.0
—1.749 x 1073
0.0
145
199
4.00
5.00

Maximum
1.000
0.164
0.162

8.688 x 1073
156
2.253 x 10°
8.00
15.0

25 % percentile
0.400
1.641x 1072
1.638 x 1072
6.077 x 10~
153
530
7.00
8.00

75 % percentile
0.700
3.060 x 1072
3.058 x 1072
1.078 x 1073
155
1.626 x 103
7.65
9.00



J[3ue PIUIZ FUIMIIA

1.000
—6.941 x 1073
2.470 x 1072
2.059 x 1072
1.849 x 102
—0.222
9.064 x 1072
1.470 x 1072
2.782 x 1072
2.728 x 1072

J[3ue Yuaz Je[0S

—6.941 x 1073
1.000
—3.589 x 102
—0.396
—0.407
—0.176
7.679 x 1073
—3.244 x 1072
—0.296
—0.153

opmne|

2.470 x 1072
—3.589 x 1072
1.000
0.607
0.623
0.154
1.653 x 1073
—1.832x 1077
0.197
—5.308 x 102

UWN[OO [BOTIIAA [810) 0D

2.059 x 1072
—0.396
0.607
1.000
0.978
0.219
2.756 x 1073
1.155x 1072
0.275
2.899 x 102

Table 7: Correlation matrix

uoIsIoaxd uwn[od [eoNILA 12101 0D

P91091100-2d111S) UWN[OD [BOTLISA [R101 D)

1.849 % 102

—0.222
—0.407 —0.176
0.623 0.154
0.978 0.219
1.000 0.220
0.220 1.000
1.003x 1073  —3.057 x 1072
1.223x 1072 —5.569 x 102

0.281 3.979 x 1072
2911 x 1072 —3.785x 1072

z %
3
g
o
o
34
51
g
o]
o
2
z.
g
%.
g,
9.064 x 1072 1.470 x 1072
7.679x 1073  —3.244x 1072
1.653x 1073 —1.832x107°
2.756 x 1073 1.155x 1072
1.003 x 1073 1.223 x 1072
—3.057x 1072 —5.569 x 102
1.000 3.311 x 1073
3.311 x 1073 1.000
—1.887x107%2 1.756x 1072
2.191x1072 —6.539x 1073

[eUSIS J0J WOPAIJ JO $92I3(]

2.782 x 1072
—0.296
0.197
0.275
0.281
3.979 x 1072
—1.887 x 1072
1.756 x 1072
1.000
—5.578 x 1072

SUOTIBIANI JO IoqUInN

2.728 x 1072
—0.153
—5.308 x 102
2.899 x 102
2.911 x 1072
—3.785x 1072
2.191 x 1072
—6.539x 1073
—5.578 x 102
1.000



Table 8: Covariance matrix
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342 —2.38 22.0 2.983x 1073 2611x1073 —2322x1073 2.15 3.009 x 103 0.270 0.661
—2.38 345 —32.2 —5770x 1072 —5.778x 1072 —1.855x 1073 0.183 —6.673 x 10° —2.89 —3.71
22.0 -32.2 2.330 x 10° 0.230 0.230 4210x 1073 0.102 -9.79 4.98 —3.36
2983x 1073  —5.770x 1072 0.230 6.146 x 1075 5.860 x 107 9.699 x 1077 2772 x 1073 1.00 1.133x 1073 2.978 x 10~*
2611x1073 —5.778 x 102 0.230 5.860 x 1073 5.843 x 1073 9.500 x 10~7 9.837 x 107° 1.04 1.128 x 1073 2916 x 10~
—2322x1073 —1.855x1073 4210x1073  9.699 x 10~ 9.500 x 10~ 3203x 1077 —2.219x 1073 —0.349 1.181 x 1075 —2.807 x 1073

2.15 0.183 0.102 2772 x 1073 9.837x 107 —2.219x 107 1.65 47.0 —1.270x 1072 3.683x 102
3.009 x 10° —6.673 x 10° -9.79 1.00 1.04 —0.349 47.0 1.226 x 108 102 —94.9
0.270 —2.89 4.98 1.133x 1073 1.128 x 1073 1181 x 1075 —1.270x 102 102 0.275 —3.836x 1072

0.661 -3.71 —3.36 2.978 x 10~* 2916 x 1074  —2.807x 1075 3.683x 1072 —94.9 —3.836x 1072 1.72
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Figure 1: Map of correlation graph for 2024-11-09 to 2024-11-11.
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Figure 2: Map of correlation matrix for 2024-11-09 to 2024-11-11.
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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

leNadirEquatorCroszing

processing mode
algorithm version
orbit

processor version
product version
revision
initialization (s)
processing (s)
time per pixel

o time per pixel
AUX CTMCH4
AUX CTM CO
AUX ISRF

AUX MET 2D
AUX MET QP
AUX MET TP

Offline

1.5.0

6669 36670 36671 36672 36673 36674 36675 36676 36677 36678 36679 36680 36681 36682 36683 36681

2.7.1

1.5.0

e4dc78be9162

2024-11-10, 2024-11-11
2024-01-01

2021-01-07 10:32

5:00, 202 l 0 03:2@24-11-10 03:@@24-11-'3:00, 20 -10 15:@®24-11-10 15:@24-11-].15:00, 2024

0 03:@W24-11-10 03:(2@24-11-‘)3:00, 2024-10 15:0024-11-10 15:@24-11—].15:00, 2024

0 03:2m24-11-10 03:Q©24-11-')3:00, 202 -10 15:0@24-11-10 15:@24—11—].15:00, 2024

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
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

2024-11-09

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

2024-11-10
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Figure 6: Map of “CO total vertical column” for 2024-11-09 to 2024-11-11

15



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

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

Observation density
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Figure 17: Histogram of “QA value” for 2024-11-09 to 2024-11-11
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Figure 18: Histogram of “CO total vertical column” for 2024-11-09 to 2024-11-11
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Figure 19: Histogram of “CO total vertical column (stripe-corrected)” for 2024-11-09 to 2024-11-11
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Figure 20: Histogram of “CO total vertical column precision” for 2024-11-09 to 2024-11-11
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Figure 21: Histogram of “Number of spectral points in retrieval” for 2024-11-09 to 2024-11-11
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Figure 22: Histogram of “x2” for 2024-11-09 to 2024-11-11
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Figure 23: Histogram of “Degrees of freedom for signal” for 2024-11-09 to 2024-11-11
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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 2024-11-09 to 2024-11-11

34



CO total vertical column [mol m-2]

1-99% 5-95% -—— 10-90% === 23-75% — Median

0.054 i/

0.04

0.03

0.02

0.01

0 25 50 75 100 125 150 175 200
Binned row index

Figure 26: Along track statistics of “CO total vertical column” for 2024-11-09 to 2024-11-11
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Figure 27: Along track statistics of “CO total vertical column (stripe-corrected)” for 2024-11-09 to 2024-11-11
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Figure 28: Along track statistics of “CO total vertical column precision” for 2024-11-09 to 2024-11-11
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Figure 29: Along track statistics of “Number of spectral points in retrieval” for 2024-11-09 to 2024-11-11
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Figure 30: Along track statistics of “x2” for 2024-11-09 to 2024-11-11
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Figure 31: Along track statistics of “Degrees of freedom for signal” for 2024-11-09 to 2024-11-11
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Figure 32: Along track statistics of “Number of iterations” for 2024-11-09 to 2024-11-11
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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-
11-09 to 2024-11-11.
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Figure 36: Scatter density plot of “CO total vertical column (stripe-corrected)” against “CO total vertical column precision”

for 2024-11-09 to 2024-11-11.
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Figure 37: Scatter density plot of “CO total vertical column (stripe-corrected)” against “x>” for 2024-11-09 to 2024-11-11.
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09 to 2024-11-11.

54



2024-11-10 «105
4.

25 0
R= —0.038
3.5
20
3.0
2
l o
2 25
© &
g ;
5 205
s kS
_Q —_
g 1.5 %
= ]
=2
1.0
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]
2024-11-10
25
10°
20 A
10%
2 S
g i
© c
L 10° &
"'6 [e]
= kS
e} 9]
I )
1 2
2 .
2
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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57



Number of iterations

Number of iterations

2024-11-10 10

25 2.00
R= —-0.007
1.75
20
1.50
0
c
kel
15 - 1.25 g
©
3
1.00 o
G
10 A ©
e
0.75 g
S
=2
0.50
5 _
0.25
0 T T T T T T T T 1 0-00
0 500 1000 1500 2000 2500 3000 3500 4000 4500
XZ
2024-11-10
25
10°
20 4
104
0
c
°
15 A g
10° @
1%}
0
)
kS
10 A o
102 ©
IS
S
=2
5 1 101
0 100

0 500 1000 1500 2000 2500 3000 3500 4000 4500
XZ

Figure 49: Scatter density plot of “}>” against “Number of iterations” for 2024-11-09 to 2024-11-11.



2024-11-10 106

25 2.00
R= —0.056
1.75
20 -
1.50
2
g o
(@] -+
'_g 15 A 1.25 g
!
o | 1.00 'S
@ G
2 10 J o
£ 10 0.75 £
=4 5
=
0.50
5 .
0.25
0 T T T T 0-00
0 2 4 6 8 10
Degrees of freedom for signal
2024-11-10
25
106
20 A 10°
2
w0
(o]
£
B 15- 2
3 I 2
= Q
5 | 103 Q2
@ N
2 101 é
>
=z 2
10% 2
5 -
10!
0 T T T T 100
0 2 4 6 8 10

Degrees of freedom for signal

Figure 50: Scatter density plot of “Degrees of freedom for signal” against “Number of iterations” for 2024-11-09 to 2024-
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Figure 51: Scatter density plot of “Latitude” against “CO total vertical column” for 2024-11-09 to 2024-11-11.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom for signal” for 2024-11-09 to 2024-11-11.

64



2024-11-10 10

25 2.00
R= -0.053

1.75

20 -
1.50

1.25

1.00

0.75

Number of iterations
Number of observations

0.50

0.25

0

T T T T T T T T T 0-00
-80 -60 -40 -20 0 20 40 60 80
Latitude [°N]

2024-11-10

25
10°

20 A
104

103

102

Number of iterations
Number of observations

10!

0

T T T T T T T T T 100
-80 -60 —40 -20 0 20 40 60 80
Latitude [°N]
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Figure 57: Scatter density plot of “Latitude” against “Number of spectral points in retrieval” for 2024-11-09 to 2024-11-11.
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Figure 58: Scatter density plot of “Number of spectral points in retrieval” against “y>” for 2024-11-09 to 2024-11-11.

67



2024-11-10 106

10 2.00
R= -0.019
1.75
8 -
© 1.50
S 0
-(_7" -S
.,‘g 6 - . 1.25 g
S S
ks 1003
iy o
S 4 "2 o
o 0.75 -g
v S
> =
a} 0.50
2 -
0.25
0 T T T T T T T 0-00
0 25 50 75 100 125 150 175 200
Number of spectral points in retrieval
2024-11-10
10
106
8 T 105
g [
2 l
v o
5 1048
5 b
8 QO
o 1032
L= o
S 44 - o
.-
5 10° 2
)
a
2 -
10t
0 T T T T T T T 100
0 25 50 75 100 125 150 175 200

Number of spectral points in retrieval

Figure 59: Scatter density plot of “Number of spectral points in retrieval” against “Degrees of freedom for signal” for 2024-
11-09 to 2024-11-11.
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Figure 60: Scatter density plot of “Number of spectral points in retrieval” against “Number of iterations” for 2024-11-09 to
2024-11-11.
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Figure 61: Scatter density plot of “Solar zenith angle” against “CO total vertical column” for 2024-11-09 to 2024-11-11.
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Figure 62: Scatter density plot of “Solar zenith angle” against “CO total vertical column (stripe-corrected)” for 2024-11-09
to 2024-11-11.
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Figure 63: Scatter density plot of “Solar zenith angle” against “CO total vertical column precision” for 2024-11-09 to 2024-
11-11.
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Figure 64: Scatter density plot of “Solar zenith angle” against “x2” for 2024-11-09 to 2024-11-11.
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Figure 65: Scatter density plot of “Solar zenith angle” against “Degrees of freedom for signal” for 2024-11-09 to 2024-11-
11.
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Figure 66: Scatter density plot of “Solar zenith angle” against “Latitude” for 2024-11-09 to 2024-11-11.
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Figure 67: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2024-11-09 to 2024-11-11.
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Figure 68: Scatter density plot of “Solar zenith angle” against “Number of spectral points in retrieval” for 2024-11-09 to
2024-11-11.
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