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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 m2 nm™! sr'!]

Table 1: Parameterlist and basic statistics for the analysis

mean +o
0.769 +0.292
(0.179+0.011) x 10*
2.794+1.74
(0.180+0.010) x 10*
798 +3
(—1.069 +0.262) x 1072
(0.129+£0.210) x 10°
(0.135498.196) x 10°
17.940.6
10.1+£0.9
(—1.9424+3.350) x 1078

Count
1047388
1047388
1047388
1047388
1047388
1047388
1047388
1047388
1047388
1047388
1047388

Mode
0.995
1.917 x 103
1.30
1.907 x 103
798

—1.100 x 1072

2.350 x 103
4.850 x 103
17.2
10.2

—9.700 x 10~°

IQR
0.600
212
1.56
187
4.00
2.017 x 1073
1.153 x 10*
1.155 x 10*
1.03
0.0
3.716 x 10~8

Median
1.000
1.766 x 103
2.55
1.787 x 103
798

—1.050 x 1072

3.901 x 103
1.371 x 10*
17.8
10.00

—2.088 x 1078

Minimum
0.400
1.159 x 103
0.890
1.188 x 103
759

—7.519x 1072

1.466 x 103
104
17.0

10.00

—1.040 x 10°°

Maximum
1.000
2.319 x 103
46.2
2.329 x 103
805
5.122x 1072
2.824 x 10°
1.003 x 101!
20.9
30.0
1.517 x 10~°



Variable
qa value [1]
methane mixing ratio [parts per 109]
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™' m2 nm™! sr'!]

1%
0.400
1.631 x 103
1.06
1.646 x 103
792
—1.664 x 1072
1.895 % 103
1.239 x 103
17.1
10.00
—8.918 x 1078

5%
0.400
1.656 x 103
1.17
1.671 x 103
793
—1.368 x 1072
2.087 x 103
2.429 x 103
17.2
10.00
—6.549 x 1078

Table 2: Percentile ranges

10 %
0.400
1.667 x 103
1.28
1.682 x 10°
794
—1.295x 1072
2.232% 103
3.830 x 10°
17.2
10.00
—5.554x 1078

159%
0.400
1.677 x 103
1.41
1.693 x 103
795
—1.240x 1072
2.385x 103
5.143 x 103
17.2
10.00
—4.817x 1078

25%
0.400
1.693 x 103
1.70
1.710 x 103
796
—1.170 x 1072
2.639 x 103
7.608 x 103
17.3
10.00
—4.019% 1078

75 %
1.000
1.905 x 103
3.27
1.898 x 103
800
—9.687 x 1073
1.417 x 10*
1.916 x 10*
18.3
10.00
—3.030 x 10~°

84.1%
1.000
1.920 x 103
3.64
1.912x 103
801
—9.288 x 1073
2.817 x 10*
2.132 x 10*
18.5
10.00
6.859 x 107°

90 %
1.000
1.929 x 103
4.14
1.923 x 10°
802
—8.877x 1073
3.928 x 10*
2.311 x 10*
18.7
10.00
1.756 x 10~8

95 %
1.000
1.939 x 103
5.34
1.935x 103
803
—8.139x 1073
5.069 x 10*
2.559 x 10*
18.8
10.00
3.466 x 1078

99 %
1.000
1.954 x 103
10.2
1.955 % 103
804
—4719x 1073
7.970 x 10*
3.129 x 10*
18.9
11.0
8.225x 108



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! m2 nm™! sr'!]

mean +0

0.804+0.281

(0.191 +0.003) x 10*
2.08+1.67

(0.19140.003) x 10*

798 +3

(—1.073£0.361) x 1072
(0.26740.273) x 10
(0.6124+76.357) x 10°

18.4+0.3
10.1+£1.3

(—4.416£26.051) x 1077

Count
372083
372083
372083
372083
372083
372083
372083
372083
372083
372083
372083

IQR
0.600
30.7
0.835
32.1
4.00
2.569 x 1073
3.220 x 10*
6.635 x 10°
0.479
0.0
2.458 x 1078

Median
1.000
1.917 x 103
1.58
1.909 x 103
798
—1.057 x 1072
1.782 x 10*
6.982 x 103
18.4
10.00
—7.424 x 107°

Minimum
0.400
1.159 x 103
0.890
1.188 x 103
759
—7.519x 1072
1.535 % 103
104
17.0
10.00
—2.913x 1077

Maximum
1.000
2.319 x 103
46.2
2.329 x 103
805
5.122x 1072
1.105 x 10°
3.137 x 10°
20.9
30.0
1.490 x 10~

25 % percentile
0.400
1.900 x 103
1.32
1.893 x 103
796
—1.209 x 1072
7.959 x 103
4.474 x 103
18.2
10.00
—1.817x 1078

75 % percentile
1.000
1.931 x 103
2.15
1.925 x 103
800
—9.522x 1073
4.016 x 10*
1.111 x 10*
18.7
10.00
6.407 x 10~°



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! m2 nm™! sr!]

mean 0
0.750+0.296
(0.17340.007) x 10*
3.184+1.66
(0.174 +0.006) x 10*
798 +3
(—1.067 £0.185) x 102
(0.53441.057) x 10*
(0.175 £ 122.161) x 10°
17.6+£0.4
10.04+0.5
(—2.76943.427) x 1078

Count
675305
675305
675305
675305
675305
675305
675305
675305
675305
675305
675305

IQR
0.600
83.4
1.06
87.5
4.00
1.778 x 1073
1.566 x 10°
8.120 x 10°
0.581
0.0
3.464 x 1078

Median
1.000
1.710 x 103
2.92
1.727 x 103
798
—1.047 x 1072
2913 x 103
1.726 x 10*
17.4
10.00
—3.264x 1078

Minimum
0.400
1.268 x 103
0.964
1.303 x 103
780
—6.520 x 1072
1.466 x 103
188
17.0
10.00
—1.040 x 107

Maximum
1.000
2.090 x 10°
42.9
2.142 x 10°
805
4.286 x 1072
2.824 x 10°
1.003 x 10!
20.6
30.0
1.517x 107°

25 % percentile
0.400
1.677 x 10°
2.40
1.693 x 103
796
—1.153 x 1072
2.400 x 10°
1.308 x 10*
17.2
10.00
—4.695x 10~8

75 % percentile
1.000
1.760 x 103
3.47
1.781 x 103
800
—9.750 x 1073
3.966 x 103
2.120 x 10*
17.8
10.00
—1.231x 1078



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
0.659+0.297

(0.185+0.003) x 10*

2.78£1.09

(0.186+0.003) x 10*

798 +3

(—9.606+0.976) x 1073
(0.729+0.871) x 10*
(0.298 +0.422) x 10*

18.1+0.2
10.0+£0.4

(—=3.763+18.469) x 107°

Count
47730
47730
47730
47730
47730
47730
47730
47730
47730
47730
47730

IQR
0.600
43.7
0.986
43.9
4.00
1.121 x 1073
4.069 x 10°
1.881 x 10°
0.201
0.0
1.400 x 10~8

Median
0.400
1.854 x 10°
2.70
1.861 x 103
798
—-9.591 x 1073
5.705 x 103
2.258 x 103
18.1
10.00
—7.010 x 10~°

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

Minimum
0.400
1.531 x 103
0.997
1.537 x 103
791
—3.241 x 1072
1.804 x 103
188
17.1
10.00
—1.237x 1077

Maximum
1.000
1.983 x 10°
26.1
1.991 x 103
803
6.847 x 1073
1.450 x 10°
3.732 x 10°
18.7
29.0
2.082x 1077

25 % percentile
0.400
1.834 x 10°
2.19
1.841 x 103
796
—1.016 x 1072
4.370 x 10°
1.634 x 103
18.0
10.00
—1.371x 1078

75 % percentile
1.000
1.877 x 103
3.17
1.885 x 103
800
—9.042 x 1073
8.439 x 103
3.515x 103
18.2
10.00
2.908 x 10~10



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! m2 nm™! sr!]

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

mean 0
0.7794+0.289
(0.178£0.011) x 10*
2.74+1.60
(0.179+0.010) x 10*
79843
(=1.077 £0.177) x 102
(0.13440.218) x 10°
(0.148 £ 103.468) x 10°
17.84+0.6
10.1+0.9
(—2.06143.384) x 1078

Count
943368
943368
943368
943368
943368
943368
943368
943368
943368
943368
943368

IQR
0.600
216
1.62
190
4.00
1.971 x 1073
1.323 x 10*
9.956 x 10°
1.09
0.0
3.800 x 1078

Median
1.000
1.750 x 103
2.54
1.769 x 103
798
—1.056 x 1072
3.598 x 10°
1.458 x 10*
17.7
10.00
—2.338x%x 1078

Minimum
0.400
1.275 x 103
0.890
1.279 x 103
759
—5.991 x 1072
1.466 x 103
256
17.0
10.00
—1.040 x 107

Maximum
1.000
2.319 x 103
33.5
2.329 x 10°
805
2.989 x 1072
2.824 x 10°
1.003 x 10!
20.9
30.0
6.733 x 1077

25 % percentile
0.400
1.688 x 10°
1.64
1.705 x 103
796
—1.174 x 1072
2.581 x 10°
9.729 x 103
17.3
10.00
—4.165x 10~8

75 % percentile
1.000
1.905 x 103
3.26
1.895 x 103
800
—9.771 x 1073
1.581 x 10*
1.968 x 10*
18.4
10.00
—3.654 x 107°



Table 7: Correlation matrix
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1.000 4293 %1072 7.014x 1072 8.968 x 1072 —0.111 8.020x 1072  5.167x 1072 ~0.393 5.103x 1072 9.170x 1074 0.147 2417 x 1072 0.284
4293 x 1072 1.000 —0.469 —0.553 0.359 —0.547 1.097 x 102 —0.100 —0.331 —1.843 x 1073 —0.589 —1.156 x 102 —0.393
7.014 x 102 —0.469 1.000 0.910 —0.327 0.893 —9.801 x 1073 2.426x 1072 0.510 4484 %104 0.818 6.105 x 1072 0.375
8.968 x 1072 —0.553 0.910 1.000 —0.343 0.993 —1.400x 1072 2.721x 1072 0.532 1.009 x 104 0.890 3.493 x 1072 0.357
—0.111 0.359 —0.327 —0.343 1.000 —0.271 —1.125%x 1072 3.374x 1072 —0.379 —1.092 x 1073 —0.348 2.550 %1073 —0.201
8.020 x 1072 —0.547 0.893 0.993 —0.271 1.000 —1.639x 1072 3.541x 1072 0.468 —1.663 x 10~* 0.857 3.134 x 1072 0.338
5167x 1072 1.097x 1072 —9.801 x 1073 —1.400x 1072 —1.125x1072 —1.639x 1072 1.000 —-1.902x 1072 5.713x 1073 4213x107° —2900x 1073  6.452x 1073  2.089 x 1072
—0.393 —0.100 2426%x 1072 2.721x 1072 3.374x1072  3.541x1072 —1.902x 1072 1.000 —1257x 1073 —4.024x10™* —6.785x1073 —1.729x 1072 —0.142
5.103 x 1072 —0.331 0.510 0.532 —0.379 0.468 5713x1073  —1.257 %1073 1.000 2,940 x 1073 0.638 7.061 x 102 0.305
9.170x 10™*  —1.843x 1073 4484 x10~* 1.009x 107% —1.092x 1073 —1.663x107* 4213x107° —4.024x10™* 2.940x 1073 1.000 2.321x 1073 2512x 1073 1.877x 1072
0.147 —0.589 0.818 0.890 —0.348 0.857 —2.900x 1073  —6.785x 1073 0.638 2.321x 1073 1.000 1.511 x 1072 0.475
2417x 1072 —1.156x 1072 6.105x 1072 3.493 x 1072 2.550 x 1073 3.134 x 1072 6.452x 1073 —1.729x 1072  7.061 x 1072 25121073 1.511 x 1072 1.000 5.032x 1072

0.284 —0.393 0.375 0.357 —0.201 0.338 2.089 x 1072 —0.142 0.305 1.877 x 1072 0.475 5.032x 1072 1.000
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267
10.4
55.5
155
—3.16
126
2.37
—1.678 x 1072
1.751 x 10*
1.472 x 100
1.33
0.361
1.552x 1077
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10.4
219
—336
—862
9.27
—777
0.455
—3.882x 1073
—1.028 x 10°
—2.677 x 10°
—4.85
—0.156
—1.947 x 1077

opmne|

55.5
—336
2.344 % 103
4.646 x 103
—27.6
4.153 x 103
—1.33
3.072x 1073
5.183 x 10°
2.132 x 10°
22.0
2.70
6.090 x 107

YHD JO uornoeIy [0

155
—862
4.646 x 10°
1.112 x 10*
—63.0
1.005 x 10*
—4.14
7.505 % 1073
1.178 x 10°
1.045 x 100
522
3.36
1.262 x 107°

YHD JO UONORI} S[OW JO UOISIOAI

—3.16
9.27
-27.6
—63.0
3.04
—454
—5.503 x 1072
1.538 x 10~*
—1.388 x 10*
—1.870 x 10°
—0.338
4.061 x 1073
—1.173 x 1078

Table 8: Covariance matrix
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126
—777
4.153 % 103
1.005 x 10*
—45.4
9.224 % 10
—4.42
8.894 x 1073
9.428 x 10°
—1.569 x 10°
45.8
2.75
1.089 x 10~°
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2.37 —1.678 x 1072
0.455 —3.882x 1073
—1.33 3.072%x 1073
—4.14 7.505 x 103
—5.503%x 1072 1.538x10~*
—4.42 8.894 x 1073
7.87 —1.395 x 1074
—1.395x107*  6.840x 107
336 —6.901 x 1072
1.160 x 10* —103

—4.524%x1073  —9.870x 107
1.653x 1072 —4.132x 1075
1.963x107%  —1.240x 10!

(MIMS) X

1.751 x 10*
—1.028 x 10°
5.183 x 10°
1.178 x 10°
—1.388 x 10*
9.428 x 10°
336
—6.901 x 1072
4.408 x 108
6.061 x 10°
7.453 x 103
1.354 x 103
2.142%x 1074

(MIN) X

1.472 x 10°
—2.677 x 10°
2.132 x 100
1.045 x 10°
—1.870 x 10°
—1.569 x 10°
1.160 x 10*
—103
6.061 x 10°
9.643 x 1015
1.268 x 10°
2.253 x 10°
6.174 x 1072

WOPaaly Jo sa132(q

1.33
—4.85
22.0
52.2
—0.338
458
—4.524 %1073
—9.870x 107°
7.453 x 103
1.268 x 10°
0.309
7.678 x 1073
8.857 x 10~
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0.361
—0.156
2.70
3.36
4.061 x 1073
2.75
1.653 x 1072
—4.132x 107
1.354 x 103
2.253 % 10°
7.678 x 1073
0.834
1.540 x 10~
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1.552x 1077
—1.947 x 1077
6.090 x 107
1.262x107°
—1.173x 1078
1.089 x 10~¢
1.963 x 1079
—1.240 x 10~
2.142x 1074
6.174 x 1072
8.857x107°
1.540 x 1072
1.122x 101



Mole fraction of CHa4
Precision of mole fraction of CHa

X2 (NIR)
Degrees of freedom

Figure 1: Map of correlation graph for 2024-01-03 to 2024-01-05.
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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) -

X2 (NIR) 7

Degrees of freedom A

Number of iterations -

Fluorescence

Figure 2: Map of correlation matrix for 2024-01-03 to 2024-01-05.
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3 Granule outlines
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4 Input data monitoring

processing status

Status CTMCH4

Status CTM CO

status Internal Cloud Mask
Status MET 2D

Status NPP VIIRS
'sideNadirEquatorCrossing Za3

processing mode Offline
algorithm version 1.6.0
ori
processor version 2.6.0
product version 1.6.0
revision d084fd110d84

initialization (s)
processing (s)
time per pixel

o time per pixel
AUX CTMCH4 2024-01-03, 2024-01-04 2024-01-04, 2024-01-05

AUX CTM CO 2023-01-01, 2024-01-01

AUX ISRF 2021-01-07 10:32
AUX MET 20> DDI:BﬂDO, 2024.—04 03:00024-01-04 03:00024-01»l)3:oo, 2024'04 15:0Q024-01-04 15:00024-01-.15:00, 2024
JX0qVi3gal2R 00 500, 2024 04 03:02024-01-04 03:.00024-01 JJp510072624 ]} 04 15:02024-01-04 15:02024-01- (5160, 2624
AUX MET TP I)D':B(DO, 2024.—04 03:02024-01-04 03:0@024—01—.)3:00, 2024.04 15:00024-01-04 15:00024—01—.15:00, 2024

CFGCH4 F 2023-09-01 00:00
CFG CH4 2023-09-01 00:00
L1B IR SIR 32263 [ |
L1B IR UVN 32263 .
LUT CH4AER 2015-10-08 18:05
LUT CH4CIR 2015-10-16 11:30
LUT CH4RFC 2023-07-20 13:42
REF DEM 2019-04-04
REF SOLAR 2021-01-07 13:24

REF XS CH4 2020-07-10 08:26

2024-01-04 2024-01-04 2024-01-04 2024-01-04 2024-01-04 2024-01-04 2024-01-04 2024-01-04 2024-01-05
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

Figure 4: Input data per granule
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S Warnings and errors
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= | chi2 error occygences y max optical thjcknes§error ocqurrence: a range error ogcurrences
]_0_'5 - -}- cloud-warning fccurrences == numefical-errgroccurfénces T ya range error ogcurrences
] -l convergence erfor occurrences == oceanffilter ocfurrencds

32256 32258 32260 32262 32264 32266 32268 32270 32272
Orbit

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

2024-01-04

1.5 1.6 1.7 1.8 1.9 2.0
Mole fraction of CHa [parts per 10°] x10°

Figure 6: Map of “Mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 7: Map of “Precision of mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 8: Map of “Bias corrected mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 9: Map of “Fluorescence” for 2024-01-03 to 2024-01-05
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Figure 10: Map of the number of observations for 2024-01-03 to 2024-01-05



7 Zonal average
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Figure 11: Zonal average of “QA value” for 2024-01-03 to 2024-01-05.
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Figure 12: Zonal average of “Mole fraction of CH4” for 2024-01-03 to 2024-01-05.
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Figure 13: Zonal average of “Precision of mole fraction of CH4” for 2024-01-03 to 2024-01-05.
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Figure 14: Zonal average of “Bias corrected mole fraction of CH4” for 2024-01-03 to 2024-01-05.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2024-01-03 to 2024-01-05.
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Figure 16: Zonal average of “Spectral offset SWIR (A (true) — A(nominal))” for 2024-01-03 to 2024-01-05.
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Figure 17: Zonal average of “y> (SWIR)” for 2024-01-03 to 2024-01-05.
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Figure 18: Zonal average of “y> (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 19: Zonal average of “Degrees of freedom” for 2024-01-03 to 2024-01-05.
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Figure 20: Zonal average of “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 21: Zonal average of “Fluorescence” for 2024-01-03 to 2024-01-05.
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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 2024-01-03 to 2024-01-05
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Figure 23: Histogram of “Mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 26: Histogram of “Number of points in the spectrum” for 2024-01-03 to 2024-01-05
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Figure 27: Histogram of “Spectral offset SWIR (A (true) — A(nominal))” for 2024-01-03 to 2024-01-05
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Figure 28: Histogram of “)2 (SWIR)” for 2024-01-03 to 2024-01-05
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Figure 29: Histogram of “x2 (NIR)” for 2024-01-03 to 2024-01-05
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Figure 30: Histogram of “Degrees of freedom” for 2024-01-03 to 2024-01-05
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Figure 32: Histogram of “Fluorescence” for 2024-01-03 to 2024-01-05
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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 2024-01-03 to 2024-01-05
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH4” for 2024-01-03 to 2024-01-05
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2024-01-03 to 2024-01-05
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Figure 38: Along track statistics of “Spectral offset SWIR (A (true) — A(nominal))” for 2024-01-03 to 2024-01-05
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Figure 39: Along track statistics of “x? (SWIR)” for 2024-01-03 to 2024-01-05
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Figure 40: Along track statistics of “x2 (NIR)” for 2024-01-03 to 2024-01-05
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Figure 41: Along track statistics of “Degrees of freedom” for 2024-01-03 to 2024-01-05
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Figure 42: Along track statistics of “Number of iterations” for 2024-01-03 to 2024-01-05
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Figure 43: Along track statistics of “Fluorescence” for 2024-01-03 to 2024-01-05

52



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 2024-01-03 to 2024-01-05.
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Figure 45: Scatter density plot of “)? (NIR)” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 46: Scatter density plot of “y> (NIR)” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 47: Scatter density plot of “x2 (SWIR)” against “)2 (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2024-01-03 to 2024-01-05.
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Figure 49: Scatter density plot of “)? (SWIR)” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 53: Scatter density plot of “Latitude” against “)2 (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 54: Scatter density plot of “Latitude” against “x? (SWIR)” for 2024-01-03 to 2024-01-05.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom” for 2024-01-03 to 2024-01-05.

-60

—-20 0 20 40 60 80
Latitude [°N]

-40

64

x104

Number of observations

104

103

102

10t

100

Number of observations



SUOII_AISSJO JO JaqWINN

o N o N o
o M~ Te} o~ o N o N
o~ — — — — ~ Te} o~ o

2024-01-04

le—8

1.00
0.75
0.50
0.25
0.00
-0.25
—0.50

I |

N

~

o
|

-1.00

[{-dS —WU ,_W ;_S [oW] 8dUddSai0N|

80

Latitude [°N]

102

SUOIIBAISSJO JO JOqWINN
—~

o
—

100

2024-01-04

le—8

1.00

0.75

0.50
0.25
0.00
-0.25
—0.50

[{-dS (—WU ,_W ;_S |[ow] 8dUddS3ai0N|

N

~

o
|

-1.00

80

Latitude [°N]

-01-05.

03 to 2024

Figure 56: Scatter density plot of “Latitude” against “Fluorescence” for 2024-01-

65



SUOI3RAIDSJO JO JaqUINN

o~ —
o
—

SUOI3BAIDSCO JO JaquInN
© [Te] < m o i o

103
10

x103

100

2024-01-04
Latitude [°N]
2024-01-04

2000
1900
1800 -
1700
1600 -
1500 -
2000
1900 -
1800 -
1700
1600

[60T 42d syjed] rHD Jo uoiydel) sjon [60T J42d syed] rHD Jo uoiydel) s|on

Latitude [°N]

03 to 2024-01-05.

Figure 57: Scatter density plot of “Latitude” against “Mole fraction of CH4” for 2024-01-

66



2024-01-04

SUOI3BAIDSCO JO JaquInN
© N < m ~N —

SUOI3RAIDSJO JO JaqUINN

o~ —
o
—

103
10

100

Latitude [°N]
2024-01-04

2000
1900
1800
1700
1600 -

[¢0T 42d syed] *HD JO UoI3dEel) BjOW P33DaLI0D selg

1500 -
2000
1900 -
1800
1700
1600

[60T J4od syed] ¥HD JO uol3del) Bj0W Pa3IBII0D selq

Latitude [°N]

Figure 58: Scatter density plot of “Latitude” against “Bias corrected mole fraction of CH4” for 2024-01-03 to 2024-01-05.

67



2.00

x104

SUOIIBAIDSUO 4O JaquinN

1 o n o N o n
™ o N e ™ 1 N
— — — — o o o

2024-01-04

s 5 Al N

i mwm Hah I

r
e
o
o

T T T T
1 e 0 e 1 e 1
N~ Te] N o N~ Te} N
— [ — —

[60T J42d syed] ¥*HD JO uol3dely BjOW JO UOISIDBId

oN]

Latitude [
2024-01-04

SUOI}BAISSJO JO JaquIinN

< m o~ —
o o o o
— — — —

100

...._.-"__-.- ..~ I

T T T T
1 e 1 e L\ < 1
M~ Te] (o] o M~ Te} N
— — — —

[¢0T 42d syed] ¥*HD JO UOI3dLRIY BjOW JO UOISIDBId

Latitude [°N]
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Figure 61: Scatter density plot of “Latitude” against “Number of points in the spectrum” for 2024-01-03 to 2024-01-05.
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Figure 65: Scatter density plot of “Bias corrected mole fraction of CH4” against “Degrees of freedom” for 2024-01-03 to
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Figure 66: Scatter density plot of “Bias corrected mole fraction of CH4” against “Fluorescence” for 2024-01-03 to 2024-01-
05.
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Figure 67: Scatter density plot of “Bias corrected mole fraction of CH,4” against “Number of iterations” for 2024-01-03 to
2024-01-05.
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Figure 68: Scatter density plot of “Bias corrected mole fraction of CH4” against “Number of points in the spectrum” for
2024-01-03 to 2024-01-05.
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Figure 69: Scatter density plot of “Bias corrected mole fraction of CH4” against “Spectral offset SWIR (A(true) —
A(nominal))” for 2024-01-03 to 2024-01-05.

78



2024-01-04

10000 500
8000 A 400
)]
[
i)
6000 - 300 3
2 &
= o
e G
4000 - 200 8
I
35
=2
2000 A 100
0 T T T O
1500 1700 1800 1900
Mole fraction of CHa4 [parts per 10°]
2024-01-04
10000 ~
8000 A
102
)]
[
R
6000 - s
2 2
= o
e G
4000 - o
1.0
10 €
=]
=2
2000 A
0 T T T 100
1500 1700 1800 1900

Mole fraction of CHa4 [parts per 10°]

Figure 70: Scatter density plot of “Mole fraction of CHy4” against “y> (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 71: Scatter density plot of “Mole fraction of CH,” against “)2 (SWIR)” for 2024-01-03 to 2024-01-05.
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Figure 72: Scatter density plot of “Mole fraction of CH4” against “Degrees of freedom” for 2024-01-03 to 2024-01-05.
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Figure 76: Scatter density plot of “Mole fraction of CH4” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 77: Scatter density plot of “Mole fraction of CH4” against “Number of points in the spectrum” for 2024-01-03 to
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Figure 83: Scatter density plot of “Precision of mole fraction of CH4” against “Number of iterations” for 2024-01-03 to
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Figure 84: Scatter density plot of “Precision of mole fraction of CH4” against “Number of points in the spectrum” for 2024-
01-03 to 2024-01-05.
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Figure 85: Scatter density plot of “Precision of mole fraction of CH,” against “Spectral offset SWIR (A (true) — A (nominal))”
for 2024-01-03 to 2024-01-05.
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Figure 87: Scatter density plot of “Number of iterations” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 88: Scatter density plot of “Number of points in the spectrum” against “y> (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 89: Scatter density plot of “Number of points in the spectrum” against “y> (SWIR)” for 2024-01-03 to 2024-01-05.
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Figure 90: Scatter density plot of “Number of points in the spectrum” against “Degrees of freedom” for 2024-01-03 to
2024-01-05.
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Figure 91: Scatter density plot of “Number of points in the spectrum” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 92: Scatter density plot of “Number of points in the spectrum” against “Number of iterations” for 2024-01-03 to
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Figure 94: Scatter density plot of “Solar zenith angle” against “y> (NIR)” for 2024-01-03 to 2024-01-05.

103



2024-01-04 x103

10000 - 6
5
8000 -
2
40
-
6000 - s
= 2
= 38
~ Y—
~N o
> [
4000 - 3
2 E
=z
2000 A
1
0 T T T T T T T T O
0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]
2024-01-04
10000
8000 - 103
[}
C
9
©
__ 6000 ~ >
E 102 3
= 8
~ Y—
~ [e]
> [
4000 3
€
=)
=z
10?
2000 A
0 T T T T T T T T 100

0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]

Figure 95: Scatter density plot of “Solar zenith angle” against “)? (SWIR)” for 2024-01-03 to 2024-01-05.
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105



le—g 2024-01-04

1.00 300
0.75 A
— 250
|
Y 0.50 1
! n
£ 200 &
€ &
- Q
] 3
g 0.00 - 150 ©
= G
()
§ -0.25 g
] 100 5
b =z
()
5 —0.50 4
=)
L= 50
—0.75 1
—1.00 -+ 0
0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]
_ 2024-01-04
1.00 1&=8
0.75 1
- 102
“0.50 1
|
£ 2
c °
€ b
- Q
] 3
2 0.00 o
o Y—
< 15}
° 10! ©
o —0.25 A o)
c I
() =}
b =
()
S —0.50 -
=)
[N
—0.75 1
—1.00 + T T 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 2024-01-03 to 2024-01-05.
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Figure 100: Scatter density plot of “Solar zenith angle” against “Bias corrected mole fraction of CH4” for 2024-01-03 to
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Figure 101: Scatter density plot of “Solar zenith angle” against “Precision of mole fraction of CH4” for 2024-01-03 to 2024-

01-05.
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Figure 102: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 103: Scatter density plot of “Solar zenith angle” against “Number of points in the spectrum” for 2024-01-03 to 2024-

01-05.
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Figure 104: Scatter density plot of “Solar zenith angle” against “Spectral offset SWIR (A(true) — A(nominal))” for 2024-
01-03 to 2024-01-05.
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Figure 105: Scatter density plot of “Viewing zenith angle” against “)2 (NIR)” for 2024-01-03 to 2024-01-05.
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Figure 106: Scatter density plot of “Viewing zenith angle” against “)> (SWIR)” for 2024-01-03 to 2024-01-05.
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Figure 107: Scatter density plot of “Viewing zenith angle” against “Degrees of freedom” for 2024-01-03 to 2024-01-05.
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Figure 108: Scatter density plot of “Viewing zenith angle” against “Fluorescence” for 2024-01-03 to 2024-01-05.
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Figure 109: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2024-01-03 to 2024-01-05.
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Figure 110: Scatter density plot of “Viewing zenith angle” against “Mole fraction of CH4” for 2024-01-03 to 2024-01-05.
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Figure 111: Scatter density plot of “Viewing zenith angle” against “Bias corrected mole fraction of CH4” for 2024-01-03 to

2024-01-05.
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Figure 112: Scatter density plot of “Viewing zenith angle” against ‘“Precision of mole fraction of CH,” for 2024-01-03 to
2024-01-05.
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Figure 113: Scatter density plot of “Viewing zenith angle” against “Number of iterations” for 2024-01-03 to 2024-01-05.
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Figure 114: Scatter density plot of “Viewing zenith angle” against “Number of points in the spectrum” for 2024-01-03 to

2024-01-05.
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Figure 115: Scatter density plot of “Viewing zenith angle” against “Solar zenith angle” for 2024-01-03 to 2024-01-05.
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Figure 116: Scatter density plot of “Viewing zenith angle” against “Spectral offset SWIR (A (true) — A(nominal))” for 2024-

01-03 to 2024-01-05.
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