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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]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s~! m~2 nm~! sr!]

Table 1: Parameterlist and basic statistics for the analysis

mean o
0.704 +0.300

(0.189+£0.004) x 10*

2.64+£2.52

(0.18940.003) x 10*

798 £3

(—1.04240.331) x 1072
(0.2564+0.625) x 10°
(0.4804132.815) x 107

18.4+0.4
102£1.5

(—4.380+38.463) x 10~

Count
647130
647130
647130
647130
647130
647130
647130
647130
647130
647130
647130

Mode
0.995
1.917 x 103
1.30
1.897 x 103
798

—1.100 x 102

2.550 x 103
6.150 x 103
18.1
10.2

—5.500 x 1072

IQR
0.600
49.7
1.71
39.4
4.00
2.146 x 1073
2.807 x 10*
1.018 x 10*
0.644
0.0
3.546 x 10~8

Median
1.000
1.897 x 103
1.62
1.895 x 103
798

—1.024 x 1072

1.600 x 10*
9.489 x 103
18.4
10.00

—6.651 x107°

Minimum
0.400
1.088 x 103
0.667
1.093 x 103
741

—7.190 x 1072

1.577 x 103
108
17.0

10.00

—3.926 x 10~/

Maximum
1.000
2.450 x 103
53.9
2.518 x 103
805
4.637x 1072
4.194 x 107
6.335 x 101!
21.1
30.0
1.994 x 10°©



Variable
qa value [1]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s~ ! m~2 nm~! sr!]

1%
0.400
1.774 x 103
0.973
1.798 x 103
792
—1.801 x 1072
2.060 x 103
1.155 % 103
17.5
10.00
—9.286x 1078

5%
0.400
1.828 x 10°
1.05
1.841 x 10°
793
—1.399 x 1072
2.488 x 103
1.917 x 103
17.7
10.00
—5.889x 1078

Table 2: Percentile ranges

10 %
0.400
1.846 x 103
1.11
1.854 x 10°
794
—1.300 x 1072
2.971x 103
3.030 x 103
17.8
10.00
—4.469 x 1078

15.9%
0.400
1.858 x 103
1.19
1.864 x 103
795
—1.229%x 1072
3.593 x 103
4.187 x 103
17.9
10.00
—3.494 %1078

25%
0.400
1.869 x 103
1.30
1.875x 103
796
—1.149 x 1072
4.955 % 103
5.671 x 103
18.1
10.00
—2.417x 1078

75 %
1.000
1.919 x 103
3.01
1.914 x 103
800
—9.348 x 1073
3.303 x 10*
1.585 x 10*
18.7
10.00
1.129 x 10~8

84.1%
1.000
1.927 x 103
3.97
1.923 x 103
801
—8.883x 1073
5.146 x 10*
1.822 x 10*
18.9
10.00
2.358 x 1078

90 %
1.000
1.934 x 103
5.28
1.931 x 10
802
—8.365x 1073
6.163 x 10*
2.024 x 10*
19.0
10.00
3.716 x 1078

95 %
1.000
1.943 x 103
7.59
1.942 x 103
803
—7.387x 1073
7.296 x 10*
2.282 x 10*
19.1
11.0
6.042 x 1078

99 %
1.000
1.957 x 103
13.1
1.960 x 103
804
—1.876 x 1073
1.605 x 10°
2.854 x 10*
19.2
17.0
1.147 x 107



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

Variable
qa value [1]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s ! m~2 nm~! sr!]

mean +06
0.690+0.300

(0.19040.004) x 10*

2.75+2.65

(0.19040.003) x 10*

798+3

(—1.043+£0.313) x 1072
(0.271£0.676) x 10°
(0.558 4-144.010) x 107

18.4+0.5
102£1.6

(—4.955+40.586) x 1077

Count
550051
550051
550051
550051
550051
550051
550051
550051
550051
550051
550051

IQR
0.600
43.7
1.92
34.4
4.00
2.046 x 1073
3.507 x 10*
1.017 x 10*
0.748
0.0
3.938 x 1078

Median
0.400
1.903 x 10°
1.67
1.900 x 103
798
—1.023x 1072
1.575 x 10*
1.096 x 10*
18.4
10.00
—7.359 x 10~°

Minimum
0.400
1.261 x 103
0.667
1.294 x 103
741
—7.190 x 1072
1.577 x 103
108
17.0
10.00
—3.926x 1077

Maximum
1.000
2.450 x 103
53.9
2.518 x 10°
805
4.637 x 1072
4.194 x 107
6.335 x 10!
21.1
30.0
1.994 x 10~©

25 % percentile
0.400
1.879 x 103
1.27
1.883 x 103
796
—1.143x 1072
4.418 x 103
6.570 x 103
18.0
10.00
—2.726 x 1078

75 % percentile
1.000
1.922 x 103
3.19
1.918 x 103
800
—9.386 x 1073
3.949 x 10*
1.674 x 10*
18.8
10.00
1.213x 1078



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

Variable
qa value [1]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s~ m~2 nm~! sr™!]

mean £0
0.78640.288
(0.186+£0.004) x 10*
2.00+ 1.44
(0.186 +0.003) x 10*
79843
(—1.033+0.419) x 1072
(0.1724£0.095) x 10°
(0.346 + 89.699) x 10°
18.3+0.2
10.1+0.8
(—1.126+22.713) x 107?

Count
97079
97079
97079
97079
97079
97079
97079
97079
97079
97079
97079

IQR
0.600
30.2
0.635
28.7
4.00
2.794 x 1073
1.212 x 10*
3.140 x 10°
0.279
0.0
2.098 x 10~8

Median
1.000
1.861 x 103
1.51
1.861 x 10°
798
—1.031x 1072
1.648 x 10*
5.423 x 10°
18.3
10.00
—4.327x107°

Minimum Maximum
0.400 1.000
1.088 x 10° 2.067 x 10°
0.844 35.2
1.093 x 103 2.118 x 10°
785 805
—6.144x 1072 4.593x 1072
1.758 x 103 9.155 x 10°

141 2.792 x 10'0
17.0 19.2
10.00 30.0
—3.067x 1077 5.090 x 1077

25 % percentile
0.400
1.846 x 10°
1.38
1.847 x 103
796
—1.186 x 1072
1.053 x 10*
3.974 x 103
18.2
10.00
—1.304 x 108

75 % percentile
1.000
1.876 x 10°
2.02
1.876 x 10°
800
—9.070 x 1073
2.265 x 10*
7.114 x 103
18.4
10.00
7.941 x 107°



Variable
qa value [1]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s ' m~2 nm~! sr!]

mean +0
0.675+0.299

(0.191+0.002) x 10*

3.01£0.94

(0.192+0.002) x 10*

798 £3

(—9.633+£0.929) x 103
(0.708 + 17.146) x 10*
(0.246+0.276) x 10*

18.1£0.1
10.0+0.3

(—2.497413.030) x 10~?

Count
60076
60076
60076
60076
60076
60076
60076
60076
60076
60076
60076

IQR
0.600
27.3
0.983
27.4
4.00
1.125x 1073
2.631 x 10°
1.245 x 103
0.152
0.0
1.103x 108

Median
0.400
1.915 x 103
2.93
1.923 x 103
798
—9.712x 1073
5.442 x 103
1.994 x 103
18.1
10.00
—4.192x107°

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

Minimum
0.400
1.533 x 103
0.907
1.539 x 103
791
—2.041 x 1072
1.779 x 103
246
17.0
10.00
—8.579x 108

Maximum
1.000
2.024 x 10°
24.4
2.032 x 10°
803
4.850 % 1073
4.194 x 107
3.772 x 10°
18.9
30.0
2.701 x 1077

25 % percentile
0.400
1.901 x 10°
2.47
1.908 x 103
796
—1.024 x 1072
4.298 x 10°
1.532 x 103
18.0
10.00
—9.283 x 107

75 % percentile
1.000
1.928 x 10°
3.46
1.936 x 103
800
9.112x 1073
6.929 x 103
2.778 x 103
18.2
10.00
1.748 x 10~?



Variable
qa value [1]
methane mixing ratio [parts per 10°]
methane mixing ratio precision [parts per 10°]
methane mixing ratio bias corrected [parts per 10°]
number of spectral points in retrieval [1]
wavelength calibration offset SWIR [nm]
chi square SWIR [1]
chi square NIR [1]
degrees of freedom [1]
number of iterations [1]
2 1

fluorescence [mol s ! m~2 nm~! sr!]

mean +06
0.709 £0.300

(0.189+£0.004) x 10*

2.254+2.07

(0.18940.003) x 10*

798+3

(—1.054+0.189) x 1072
(0.33940.394) x 10
(0.755+167.039) x 107

18.5+0.5
10.3+1.7

(—2.247 +41.566) x 10~°

Count
409116
409116
409116
409116
409116
409116
409116
409116
409116
409116
409116

IQR
0.600
49.9
1.10
34.4
4.00
2.062 x 1073
4.380 x 10*
9.868 x 103
0.748
0.0
4.229 x 1078

Median
1.000
1.896 x 10°
1.41
1.891 x 103
798
—1.031x 1072
2.380 x 10*
1.202 x 10*
18.5
10.00
—6.116 x 107°

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

Minimum
0.400
1.339 x 103
0.817
1.333 x 103
774
—4.529 x 1072
1.616 x 103
714
17.0
10.00
—3.132x 1077

Maximum
1.000
2.105 x 103
30.7
2.156 x 103
805
2.650 x 1072
7.016 x 10°
6.335 x 10!
21.1
30.0
1.363 x 107©

25 % percentile
0.400
1.869 x 103
1.20
1.872 x 103
796
—1.153x 1072
7.493 x 103
7.175 x 103
18.2
10.00
—2.625x 1078

75 % percentile
1.000
1.919 x 103
2.30
1.907 x 103
800
—9.468 x 1073
5.129 x 10*
1.704 x 10*
18.9
10.00
1.604 x 1078



Table 7: Correlation matrix

g g = s 7 g z g i 5 7 z z
E g ES & 2. Z E g 2 = o g g
B N g o z g g g < Z g g g
oa o 19 = o 2 < =3 = = « g 4
N E. < = a o o = ~ o o e
g 5 g 2 g = Z = = = 8
=N & = 5 e <} o b T @
= = e s 5 = m g 5
=] o @ 3 % g =3
£ e z A z z S s
& £ g 2 = = z
o = =
g £ d >
= =4 % é
e, s g |
= 2 2
& =)
1.000 3437x 1072 —6.648x 1072 5804 x 1073 —0.106 —2.837x 1072  2.464 x 1072 —0.305 1.698 x 1072 1.783 x 1074 0.162 1.999 x 1072 0.273
3.437 x 1072 1.000 0.418 —0.517 0.437 —0.294 —3.765%1073  —3.665 x 102 —0.229 —2.957x1073 —0.583 —4.495 %1072 —0.322
—6.648 x 102 0.418 1.000 2.175x 1073 0.387 0.196 2.162x 1072 —3.070x 1072 —9.597x10"2 —1.760 x 1073 —0.299 2.302 x 1072 —0.206
5.804 x 1073 —0.517 2.175x 1073 1.000 —0.449 0.891 —1.054%x 1072 —3.912x 1072 0.165 7.846 x 107+ 0.450 —2.335%x 1072 1.199 x 1072
—0.106 0.437 0.387 —0.449 1.000 —0.135 5509 x 107%  6.349 x 1072 —0.186 —1.812x1073 —0.568 —4.530x 1072 —0.152
—2.837x 1072 —0.294 0.196 0.891 —0.135 1.000 —1.546x1072 —1.891x 1072 4.657x1073 —2.003x10™* 6442x1072 —5.579x1072 —0.128
2464x 1072 —3.765x 1073  2.162x1072 —1.054x 1072  5509x107* —1.546x 1072 1.000 —1.154x1072  5.695x1073  9.935x10~* 1.128x 1072 7.959x1073  2.169x 102
—0.305 —3.665x1072 —3.070x 1072 —3912x1072 6.349x1072 —1.891x10"2 —1.154x1072 1.000 —9490x 1073 —3.490x10~* —7.190x 1072 —7.061 x 1073 —0.171
1.698 x 1072 —0.229 —9.597 x 1072 0.165 —0.186 4.657 x 1073 5.695x 1073  —9.490x 103 1.000 3.635x 10~ 0.342 2.567 x 1072 0.172
1.783x107*  —2.957x 1073 —1.760x 1073 7.846x107* —1.812x1073 —2.003x107* 9.935x10™* —3.490x107* 3.635x10~* 1.000 4.687 x 1073 6.114x 1073 4.024 x 1072
0.162 —0.583 —0.299 0.450 —0.568 6.442 % 1072 1.128x 1072 —7.190 x 1072 0.342 4.687x 1073 1.000 —9.088x 1073 0.288
1.999 x 1072 —4.495x 1072  2302x 1072 —2.335x107%2 —4.530x10"2 —5.579x 1072 7.959% 1073 —7.061x1073 2567x1072  6.114x1073  —9.088 x 1073 1.000 9.259 x 102

0.273 —0.322 —0.206 1.199 x 1072 —0.152 —0.128 2.169 x 1072 —0.171 0.172 4.024 x 1072 0.288 9.259 x 1072 1.000



S[3ue PIuUdZ SUIMTA

265
8.46
—31.7
3.66
—433
—15.4
1.13
—1.645x 1072
1.728 x 10*
3.852 x 108
1.13
0.485
1.708 x 107

J[3ue PIudZ Ie[0S

8.46
229
185
—304
16.6
—149
—0.161
—1.836 x 1073
—2.172x10°
—5.944 x 107
—3.81
-1.02
—1.875x 1077

opmine]

-31.7
185
857
2.47
28.5
192
1.79
—2.975%x1073
—1.757 x 107
—6.843 x 107
—3.77
1.01
—2.321x 1077

YHD JO uonoriy S[ON

3.66
—304
2.47
1.504 x 103
—43.8
1.155 % 103
—-1.16
—5.022% 1073
3.996 x 10°
4.041 x 107
7.53
-1.35
1.788 x 1078

YHD JO UOTIORIJ S[OW JO UOISIOAI

—4.33
16.6
28.5
—43.8
6.33
—114
3.920 x 1073
5.287x 107
—2.931 x10*
—6.057 x 10°
—0.616
—0.170
—1.472x 1078

Table 8: Covariance matrix

YHD JO UOIORI) J[OW PJOdLIOd SBIg

—15.4
—149
192
1.155 % 103
—11.4
1.116 x 103
—1.46
—2.092 % 1073
9.732 x 103
—8.887 x 100
0.928
—2.78
—1.651 x 1077

wnnoads oy urt syutod Jo requinN

1.13
—0.161
1.79
—-1.16
3.920 x 1073
—1.46
8.00
—1.080x 104
1.007 x 103
3.731 x 10°
1.375%x 1072
3.358 x 1072
2.359 x 107?

putOUy, _ Ay 1 M S JOSHO [e1300dg

—1.645x 102
—1.836x 1073
—2.975%x 1073
—5.022x 1073
5.287 x 107+
—2.092x 1073
—1.080x 1074
1.095 x 107>
—1.96
—1.534 % 103
—1.026 x 1074
—3.487x 1073

—2.172x 1071

(MIMS) X

1.728 x 10*
—2.172 x 10°
—1.757 x 10°

3.996 x 103
—2.931 x 10*

9.732 x 103

1.007 x 103

-1.96
3.912x 10°

3.020 x 1010
9.229 x 103
2.395 x 103
4143 x 107

(MIN) X

3.852 x 10°

—5.944 % 107
—6.843 x 107

4.041 x 107

—6.057 x 10°
—8.887 x 100

3.731 x 10°

—1.534 x 10

3.020 x 10'°
1.764 x 108
2.684 x 10°
1.212 x 107
2.06

WIOPa1J JO SISO

1.13
—3.81
—3.77

7.53
—0.616
0.928
1.375 x 1072
—1.026x 1074
9.229 x 103
2.684 x 10°
0.186
—5.846x 1073
4782 % 107°

SUOTIRISN JO IOqUUNN]

0.485
-1.02
1.01
—1.35
—0.170
—2.78
3.358 x 1072
—3.487x 1075
2.395 x 103
1.212 x 107
—5.846x 1073
2.23
5314 x107°

QdUddsAION[]

1.708 x 1077
—1.875x 1077
—2.321x 1077

1.788 x 1078
—1.472x 1078
—1.651 x 1077

2.359 x 107?
—2.172x 10711
4.143 %1074

2.06

4782 % 107°
5314 %x107°
1.479 x 1013



Mole fraction of CHa
Precision of mole fraction of CHa
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Figure 1: Map of correlation graph for 2025-04-10 to 2025-04-12.
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Viewing zenith angle

Solar zenith angle

Latitude -

Mole fraction of CHa

Precision of mole fraction of CHa
Bias corrected mole fraction of CHa

Number of points in the spectrum -

Spectral offset SWIR (A(true) — A(nominal)) .

X2 (SWIR) 1

X? (NIR) 7

Degrees of freedom -
Number of iterations

Fluorescence -

Figure 2: Map of correlation matrix for 2025-04-10 to 2025-04-12.
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3 Granule outlines
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Figure 3: Outline of the granules.
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4 Input data monitoring

processing status
Status CTMCH4

Status CTM CO

tus Internal Cloud Mask
Status MET 2D

Status NPP VIIRS
leNadirEquatorCrossinrg

processing mode Offline

algorithm version 1.7.0
orbit

processor version 2.8.0

product version 1.6.0
revision f775492ad134

initialization (s) | ¢ ° . ° o ° . i ° ° ° ° o °
processing (s) | N . ° M ° - ° o ° ° ° _ o °
time per pixel | ® ° . . ° . . . o ° N o K °

o time per pixel | ® . . ° o ° ° ° ° i ° ®
AUX CTMCH4 2025-04-10, 2025-04-11 2025-04-11, 2025-04-12

AUX CTM CO 2025-01-01

AUX ISRF 2021-01-07 10:32
AUX MET 2T IREHE 2025-04. 03:00 2025-04-11 03:(2@25-04-].)3:00, zozsl-n 15:2025-04-11 2ZH04-11 1.0, p)
AUX MET QP [ORERE 2025-04. 03:00 2025-04-11 03:<m)25-o4-1.>3:00, 2025.-11 15:0025-04-11 RBZR}04-11 1.0, 2
AUX MET TP [{JREHS 2025-04. 03:00 2025-04-11 03:(2@25-04-].)3:00, 2025.—11 15:Q025-04-11 26ZH04-11 1.0, 2

CFGCH4 F 2023-09-01 00:00
CFG CH4 2024-10-04 00:00

L1B IR SIR 38833 .334

L1B IR UVN 38833 .334
LUT CH4AER 2015-10-08 18:05
LUT CH4CIR 2015-10-16 11:30

REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24
REF XS CH4 2020-07-10 08:26
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

2025-04-10

Figure 4: Input data per granule
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S Warnings and errors

Fraction of total pixels
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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 “Mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 7: Map of “Precision of mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 8: Map of “Bias corrected mole fraction of CH” for 2025-04-10 to 2025-04-12
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Figure 9: Map of “Fluorescence” for 2025-04-10 to 2025-04-12
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Figure 10: Map of the number of observations for 2025-04-10 to 2025-04-12



7 Zonal average
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Figure 11: Zonal average of “QA value” for 2025-04-10 to 2025-04-12.
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Figure 12: Zonal average of “Mole fraction of CH4” for 2025-04-10 to 2025-04-12.
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Figure 13: Zonal average of “Precision of mole fraction of CH4” for 2025-04-10 to 2025-04-12.
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Figure 14: Zonal average of “Bias corrected mole fraction of CHy” for 2025-04-10 to 2025-04-12.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2025-04-10 to 2025-04-12.
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Figure 16: Zonal average of “Spectral offset SWIR (Aqye — Anominal)” for 2025-04-10 to 2025-04-12.
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Figure 17: Zonal average of “y* (SWIR)” for 2025-04-10 to 2025-04-12.
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Figure 18: Zonal average of “y> (NIR)” for 2025-04-10 to 2025-04-12.

27

1le8



Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

— all

— — land

— Sea

17.6

17.8 18.0 18.2 18.4 18.6 18.8 19.0
Degrees of freedom

Figure 19: Zonal average of “Degrees of freedom” for 2025-04-10 to 2025-04-12.
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Figure 20: Zonal average of “Number of iterations” for 2025-04-10 to 2025-04-12.
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Figure 21: Zonal average of “Fluorescence” for 2025-04-10 to 2025-04-12.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.
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Figure 22: Histogram of “QA value” for 2025-04-10 to 2025-04-12
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Figure 23: Histogram of “Mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 26: Histogram of “Number of points in the spectrum” for 2025-04-10 to 2025-04-12
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Figure 27: Histogram of “Spectral offset SWIR (Aque — Anominal)” for 2025-04-10 to 2025-04-12
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Figure 28: Histogram of “)? (SWIR)” for 2025-04-10 to 2025-04-12
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Figure 29: Histogram of “x? (NIR)” for 2025-04-10 to 2025-04-12
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Figure 30: Histogram of “Degrees of freedom” for 2025-04-10 to 2025-04-12
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Figure 31: Histogram of “Number of iterations” for 2025-04-10 to 2025-04-12
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Figure 32: Histogram of “Fluorescence” for 2025-04-10 to 2025-04-12
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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 33: Along track statistics of “QA value” for 2025-04-10 to 2025-04-12
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2025-04-10 to 2025-04-12
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH,4” for 2025-04-10 to 2025-04-12
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2025-04-10 to 2025-04-12
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Figure 38: Along track statistics of “Spectral offset SWIR (Aqye — Anominal)” for 2025-04-10 to 2025-04-12
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Figure 39: Along track statistics of “x2 (SWIR)” for 2025-04-10 to 2025-04-12
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Figure 40: Along track statistics of “x? (NIR)” for 2025-04-10 to 2025-04-12
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Figure 41: Along track statistics of “Degrees of freedom” for 2025-04-10 to 2025-04-12
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Figure 42: Along track statistics of “Number of iterations” for 2025-04-10 to 2025-04-12
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Figure 43: Along track statistics of “Fluorescence” for 2025-04-10 to 2025-04-12
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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 44: Scatter density plot of “x? (NIR)” against “Degrees of freedom” for 2025-04-10 to 2025-04-12.
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Figure 45: Scatter density plot of “)? (NIR)” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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Figure 46: Scatter density plot of “y> (NIR)” against “Number of iterations” for 2025-04-10 to 2025-04-12.
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Figure 47: Scatter density plot of “y> (SWIR)” against “y> (NIR)” for 2025-04-10 to 2025-04-12.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2025-04-10 to 2025-04-12.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2025-04-10 to 2025-04-12.
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Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2025-04-10 to 2025-04-12.

60



2025-04-11 104

30 9
R= —0.009
25 A
2
c 20 1 S
i) =
© Z
8 g
= Q
5 15 4 qc_>
@ e
£ B!
2 10 - E
=2
5 -
0 T T T T T T T 0
6 8 10 12 14 16 18 20
Degrees of freedom
2025-04-11
30
25 A 104
[%)]
2 20 5
2 :
o 15 o
o kS
2 —_
-g 10 9
2 10 - £
=2
10t
5 -
0 T T T T T T T 100
6 8 10 12 14 16 18 20

Degrees of freedom

Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2025-04-10 to 2025-04-12.
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Figure 73: Scatter density plot of “Mole fraction of CH4” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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Figure 87: Scatter density plot of “Number of iterations” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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Figure 88: Scatter density plot of “Number of points in the spectrum” against “y> (NIR)” for 2025-04-10 to 2025-04-12.
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Figure 90: Scatter density plot of “Number of points in the spectrum” against “Degrees of freedom” for 2025-04-10 to
2025-04-12.
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Figure 91: Scatter density plot of “Number of points in the spectrum” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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105



le—8 2025-04-11

1.00 - 400
0.75 1 350
T
Y 0.50 300
|
£ Z
c o
Y 0.25 1 250 &
S c
— (O]
i 4
g 0.00 200 ©
= kS
= o
9 —0.25 150 2
(0] >
3 =
(O]
£ —0.50 - 100
=
L
—-0.75 50
—~1.00 A 0
0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]
_ 2025-04-11
1.00 22=8
0.75 1
5 0.50 102
2 0
c S
S b
— (O]
i 3
2 0.00 o
o Y—
e o
g ~0.25- 101%
(0] >
3 =
(O]
£ —0.50 1
=
L
—-0.75
—~1.00 100
0 10 20 30 40 50 60 70 80 90

Solar zenith angle [°]

Figure 97: Scatter density plot of “Solar zenith angle” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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Figure 99: Scatter density plot of “Solar zenith angle” against “Mole fraction of CH4” for 2025-04-10 to 2025-04-12.
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Figure 100: Scatter density plot of “Solar zenith angle” against “Bias corrected mole fraction of CH4” for 2025-04-10 to
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Figure 101: Scatter density plot of “Solar zenith angle” against “Precision of mole fraction of CH4” for 2025-04-10 to 2025-

04-12.

110



2025-04-11 104

Number of iterations
Number of observations

0 T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90

Solar zenith angle [°]

2025-04-11

104

103

10?

Number of iterations
Number of observations

10!

0 T T T T T T T T 100
0 10 20 30 40 50 60 70 80 90

Solar zenith angle [°]

Figure 102: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2025-04-10 to 2025-04-12.
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Figure 103: Scatter density plot of “Solar zenith angle” against “Number of points in the spectrum” for 2025-04-10 to 2025-

04-12.
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Figure 104: Scatter density plot of “Solar zenith angle” against “Spectral offset SWIR (Ayye — Anominal)” for 2025-04-10 to
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Figure 105: Scatter density plot of “Viewing zenith angle” against “)2 (NIR)” for 2025-04-10 to 2025-04-12.
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Figure 106: Scatter density plot of “Viewing zenith angle” against “)2 (SWIR)” for 2025-04-10 to 2025-04-12.

115



2025-04-11 «10°

20 5
18
4
16 -
[%)]
C
S ke
[e] ]
D 14 - 33
v 7]
Y— (%]
y— o)
o (o]
ﬁ 12 A S
o -
0 10- £
=
8 1
6 _
T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90
Viewing zenith angle [°]
2025-04-11
20 I -
18 A
‘ 103
16
[%)]
C
S S
o -t
T 141 2
% 102 2
o (o]
o 12 A %5
) 9]
8 Ke)
0 10 S
=
10t
8 _
6 _
T T T T T T T T 100
0 10 20 30 40 50 60 70 80 90

Viewing zenith angle [°]

Figure 107: Scatter density plot of “Viewing zenith angle” against “Degrees of freedom” for 2025-04-10 to 2025-04-12.
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Figure 108: Scatter density plot of “Viewing zenith angle” against “Fluorescence” for 2025-04-10 to 2025-04-12.
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11 Copyright information of ‘PyCAMA’
Copyright © 2005 —2023, Maarten Sneep (KNMI).

All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
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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