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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 +0
0.750+0.296
(0.184+0.010) x 10*
2.76+2.16
(0.184 4+0.009) x 10*
798+3
(—1.06240.290) x 1072
(0.17540.280) x 10°
(0.258 +121.518) x 10°
18.140.5
102+ 1.4
(—1.0884+12.969) x 108

Count
833615
833615
833615
833615
833615
833615
833615
833615
833615
833615
833615

Mode
0.995
1.923 x 103
1.30
1.897 x 103
798

—1.100 x 1072

2.450 x 103
5.650 x 103
17.2
10.2

—9.100 x 10~°

IQR
0.600
168
1.77
143
4.00
2.165 x 1073
2.237 x 10*
9.411 x 103
0.920
0.0
3.425 x 108

Median
1.000
1.872 x 103
2.17
1.874 x 103
798

—1.040 x 1072

6.780 x 103
1.105 x 10*
18.1
10.00

—1.424 %1078

Minimum
0.360
948
0.684
974
584

—7.721 x 1072

1.488 x 103
117
17.0
10.00

—8.458 x 1073

Maximum
1.000
2.198 x 103
52.5
2.252 % 103
805
4.664 x 1072
8.413 x 10°
9.256 x 1010
20.9
30.0
1.759 x 10~°



Table 2: Percentile ranges

Variable 1% 5% 10% 15.9% 25% 75% 84.1% 90 % 95 % 99 %

qa value [1] 0.400 0.400 0.400 0.400 0.400 1.000 1.000 1.000 1.000 1.000
methane mixing ratio [parts per 10°] 1.626 x 103 1.672 x 103 1.692 x 103 1.716 x 10° 1.748 x 10° 1.915 x 103 1.926 x 103 1.933 x 103 1.942 x 103 1.965 x 10°
methane mixing ratio precision [parts per 10°] 1.02 1.13 1.21 1.28 1.43 3.19 3.87 491 6.60 11.6
methane mixing ratio bias corrected [parts per 10°] |  1.639 x 103 1.685 x 10° 1.706 x 10° 1.731 x 103 1.766 x 103 1.909 x 103 1.922 x 103 1.933 x 10° 1.945 x 10° 1.971 x 103
number of spectral points in retrieval [1] 792 793 794 795 796 800 801 802 803 804
wavelength calibration offset SWIR [nm] —1.766 x 1072 —1.405x 1072 —1.310x 1072 —1.245x1072 —1.169x 1072 —9.527x 1073 —9.087x1073 —8.610x107> —7.680x 1073 —3.764x 1073
chi square SWIR [1] 1.948 x 10° 2.202 x 103 2.412 %103 2.649 x 103 3.110 x 103 2.548 x 10* 3.669 x 10* 4.508 x 10* 5.472 x 10* 1.118 x 10°
chi square NIR [1] 1.263 x 10° 2.294 x 103 3.591 x 10° 4.676 x 103 6.016 x 103 1.543 x 10* 1.728 x 10* 1.878 x 10* 2.083 x 10* 2.598 x 10*
degrees of freedom [1] 17.2 17.2 17.3 17.4 17.6 18.5 18.7 18.8 18.9 19.0
number of iterations [1] 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 15.0
fluorescence [mol s™! m™2 nm™" sr''] —7.259x 1078  —5314x107% —4.458x107% —3.845x10"% —3.125x107% 2.998 x 10~° 15131078 2.784x10°%  4.717x107%  9.935x 1073



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
0.770 4+0.292
(0.19140.003) x 10*
2434221
(0.191+0.003) x 10*
79843
(—1.064£0.327) x 1072
(0.255+0.325) x 10°
(0.3234139.249) x 10°
18.4+0.4
103+1.8
(—5.146 £ 175.066) x 10~°

Count
443962
443962
443962
443962
443962
443962
443962
443962
443962
443962
443962

IQR
0.600
36.4
1.14
38.4
4.00
2371 x 1073
3.240 x 10*
8.199 x 10°
0.616
0.0
3.037 x 1078

Median
1.000
1.913x 103
1.63
1.906 x 103
798
—1.044 x 1072
1.564 x 10*
7.839 x 103
18.4
10.00
—9.695 x 10~°

Minimum Maximum
0.360 1.000
1.184 x 103 2.198 x 103
0.870 51.3
1.217 x 103 2.252 % 103
759 805
7721 x 1072 4.664 x 1072
1.488 x 10° 8.413 x 100

117 9.256 x 1010

17.0 20.9

10.00 30.0
—8.458x 107>  1.759x 107

25 % percentile
0.400
1.892 x 103
1.33
1.888 x 103
796
—1.185x 1072
6.226 x 103
5.068 x 103
18.1
10.00
—2.304%x 1078

75 % percentile
1.000
1.929 x 103
2.47
1.926 x 103
800
—9.476 x 1073
3.862 x 10*
1.327 x 10*
18.7
10.00
7.324 x 107°



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
0.726 +0.299
(0.176 +£0.008) x 10*
3.134+2.04
(0.177 £0.008) x 10*
79843
(—1.061 £0.240) x 102
(0.8344+1.791) x 10*
(0.185+97.462) x 10°
17.7+0.5
10.0£0.7
(—1.74243.136) x 1078

Count
389653
389653
389653
389653
389653
389653
389653
389653
389653
389653
389653

IQR
0.600
137
1.29
124
4.00
1.961 x 1073
3.611 x 10°
7.412 x 10°
0.775
0.0
3.521 x 1078

Median
1.000
1.742 x 103
2.77
1.759 x 103
798
—1.037 x 1072
3.386 x 10°
1.341 x 10*
17.6
10.00
—2.283 %1078

Minimum
0.400
948
0.684
974
584
—6.667 x 1072
1.512 % 103
130
17.0
10.00
—8.395 x 1077

Maximum
1.000
2.037 x 10°
52.5
2.093 x 103
805
4.345 x 1072
6.724 x 10°
6.082 x 1010
19.5
30.0
1.288 x 107°

25 % percentile
0.400
1.699 x 10°
2.14
1.714 x 103
796
—1.153 x 1072
2.581 x 10°
9.611 x 103
17.3
10.00
—3.769 x 10~8

75 % percentile
1.000
1.836 x 103
3.44
1.837 x 103
800
—9.572x 1073
6.192 x 103
1.702 x 10*
18.1
10.00
—2.476 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'!]

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

mean =0
0.695+0.300
(0.18740.004) x 10*
3.0840.95
(0.18840.004) x 10*
79843
(=9.612+£0.971) x 1073
(0.642 +0.497) x 10*
(0.466 +44.285) x 10*
18.1+0.1
10.0£0.5
(7.470+£210.609) x 1010

Count
49362
49362
49362
49362
49362
49362
49362
49362
49362
49362
49362

IQR
0.600
49.7
1.02
49.9
4.00
1.084 x 1073
3.367 x 10°
1.604 x 10°
0.144
0.0
1.636 x 10~8

Median
0.400
1.865 x 10°
3.07
1.873 x 10°
798
—9.535%x 1073
5.052 x 10°
2.041 x 10°
18.1
10.00
—4.961 x 107°

Minimum
0.400
1.590 x 103
1.09
1.596 x 103
787
—2.985 x 1072
1.712 x 103
229
17.0
10.00
—7.119x 1078

Maximum
1.000
2.000 x 103
20.6
2.007 x 103
803
6.462 x 1073
5.849 x 10°
9.838 x 107
18.7
30.0
2.077 x 1077

25 % percentile
0.400
1.843 x 103
2.52
1.851 x 103
796
—1.014x 1072
4.016 x 10°
1.547 x 10°
18.0
10.00
—1.076 x 1078

75 % percentile
1.000
1.893 x 103
3.55
1.901 x 103
800
—9.056 x 1073
7.383 x 10°
3.152 x 103
18.1
10.00
5.600 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! m2 nm™! sr'!]

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

mean =0
0.762+0.294
(0.183+0.010) x 10*
2.62+1.99
(0.18340.009) x 10*
798 +3
(—1.073£0.200) x 1072
(0.19040.297) x 10
(0.3014131.667) x 10°
18.1+0.6
102+1.4
(—1.139+£13.973) x 1073

Count
710040
710040
710040
710040
710040
710040
710040
710040
710040
710040
710040

IQR
0.600
181
1.69
156
4.00
2.111x 1073
2.639 x 10*
8.843 x 103
1.08
0.0
3.628 x 1078

Median
1.000
1.868 x 10°
2.04
1.867 x 103
798
—1.050 x 1072
7.593 x 10°
1.210 x 10*
18.1
10.00
—1.563 x 1078

Minimum
0.360
1.089 x 103
0.684
1.093 x 103
584
—6.287 x 1072
1.488 x 103
130
17.0
10.00
—8.458 x 1073

Maximum
1.000
2.198 x 103
52.5
2.252 x 103
805
2.223x 1072
8.413 x 10°
9.256 x 100
20.9
30.0
1.308 x 10~

25 % percentile
0.400
1.734 x 103
1.37
1.751 x 103
796
—1.176 x 1072
2.997 x 103
7.165 x 103
17.5
10.00
—3.273x 1078

75 % percentile
1.000
1.915 x 103
3.07
1.906 x 103
800
—9.648 x 1073
2.939 x 10*
1.601 x 10*
18.6
10.00
3.545 x 10~°



Table 7: Correlation matrix
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1.000 2.569 x 1073 2.691 x 102 5584%x1072  —5.637x1072  4.640x 1072 4.504 x 1072 ~0361 4372x 1072 —2.838x 10~ 0.144 6.737 x 1072 7.940 x 1072
2.569 x 1073 1.000 —0.391 —0.617 0.426 —0.580 8.199x 1073  —6.023x 1072 —0.331 —1.038x 1073 —0.663 —2.076 x 1073 —0.103
2.691 x 102 —0.391 1.000 0.844 —0.143 0.839 —3.164x 1073 9.430x 1073 0.293 1.216 x 1073 0.666 9.193 x 1072 5.567 x 102
5.584 x 1072 —0.617 0.844 1.000 —0.280 0.988 —1.153%x 1072 9.056x 1073 0.360 —5.860x 1074 0.799 52111072 5.890 x 102
—5.637 x 1072 0.426 —0.143 —0.280 1.000 —0.179 —1.117x 1072 5290 x 1073 —0.325 —4.826x 1074 —0.392 —4.727x 1072 —5.050 x 1072
4.640 x 102 —0.580 0.839 0.988 —0.179 1.000 —1.299%x 1072 1.470x 1072 0.275 —7.995 x 10~* 0.726 3.924%x1072  4.829x 1072
4.504 x 1072 8.199x 1073 —3.164x1073 —1.153x1072 —1.117x1072 —1.299 x 1072 1.000 —1.408x 1072 1.282x 1073  —9.244x107* —9.055x10™* 6.746x 1073 6.213x 1073
—0.361 —6.023x 1072 9.430x 1073 9.056 x 1073 5.290 x 1073 1.470x 1072 —1.408 x 1072 1.000 —9.680x 1073 8.052x107°  —3.008x1072 —2.936x1072 —4.433x1072
4372 x 1072 —0.331 0.293 0.360 —0.325 0.275 1.282x 1073 —9.680 x 1073 1.000 1.118 x 1073 0.553 7.161 x 1072 7.568 x 102
—2.838x107* —1.038x 1073 1.216x1073 —5860x10* —4.826x10"* —7.995x10"%* —9.244x10~* 8.052x 107> 1.118 x 1073 1.000 5.764 x 1073 4.648 x 1073 5.095 x 10~*
0.144 —0.663 0.666 0.799 —0.392 0.726 —9.055x107*  —3.008 x 1072 0.553 5.764 x 1073 1.000 3.152x 1072 0.114
6.737x1072  —2.076x 1073 9.193 x 1072 5211x1072 —4.727x107%2  3.924x 1072 6.746 x 1073 —2.936x 1072  7.161 x 1072 4.648 x 1073 3.152x 1072 1.000 —8.140x 1074

7.940 x 102 —0.103 5567x 1072  5890x 1072  —5.050x 1072 4.829x 1072  6.213x 1073 —4433x1072 7.568x 1072  5.095x10~* 0.114 —8.140 x 10~ 1.000
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Table 8: Covariance matrix
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Figure 1: Map of correlation graph for 2024-02-08 to 2024-02-10.
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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 2024-02-08 to 2024-02-10.
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3 Granule outlines

of the granules.

Figure 3: Outline
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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 |
processing mode Offline
algorithm version 1.6.0
orbt
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 2024-02-08, 2024-02-09 2024-02-09, 2024-02-10
AUX CTM CO 2024-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D EiEREH 2024-02-('3:00 2024-02-09 03:00 2024-02.03:00, 2024-.09 15:00 2024-02-09 152024-02-09 .)o, 24
AUX MET QP SBR[ 2024-02-'3:00 2024-02-09 03:00 2024-02.03:00, 2024-.09 15:00 2024-02-09 152004-02-09 .)o, 24
AUX MET TP EEREHDE 20247027'3:00 2024-02-09 03:00 2024702.03:00, 20247.09 15:00 2024-02-09 152024-02-09 :.)0, 2(

CFGCH4 F 2023-09-01 00:00
CFG CH4 2023-09-01 00:00

L1B IR SIR 32773

L1B IR UVN 32773
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
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

2024-02-08

Figure 4: Input data per granule
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S Warnings and errors
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6 World maps
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Figure 6: Map of “Mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 7: Map of “Precision of mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 8: Map of “Bias corrected mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 9: Map of “Fluorescence” for 2024-02-08 to 2024-02-10
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Figure 10: Map of the number of observations for 2024-02-08 to 2024-02-10



7 Zonal average
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Figure 11: Zonal average of “QA value” for 2024-02-08 to 2024-02-10.
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Figure 12: Zonal average of “Mole fraction of CH4” for 2024-02-08 to 2024-02-10.
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Figure 13: Zonal average of “Precision of mole fraction of CHy” for 2024-02-08 to 2024-02-10.
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Figure 14: Zonal average of “Bias corrected mole fraction of CH4” for 2024-02-08 to 2024-02-10.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2024-02-08 to 2024-02-10.
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Figure 16: Zonal average of “Spectral offset SWIR (A (true) — A(nominal))” for 2024-02-08 to 2024-02-10.
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Figure 17: Zonal average of “y> (SWIR)” for 2024-02-08 to 2024-02-10.
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Figure 18: Zonal average of “y> (NIR)” for 2024-02-08 to 2024-02-10.
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Figure 19: Zonal average of “Degrees of freedom” for 2024-02-08 to 2024-02-10.
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Figure 20: Zonal average of “Number of iterations” for 2024-02-08 to 2024-02-10.
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Figure 21: Zonal average of “Fluorescence” for 2024-02-08 to 2024-02-10.
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8 Histograms

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

¥ Mean A Median - § - Standard deviation —#- Inter quartile range

u D
o o
1 1

IS
o
1

Observation density
[ w
o o
1 1

=
[=]
1

o
o
o

0.2 0.4 0.6 0.8 1.0
2024-02-09

500000 A

400000 -

300000 +

200000 -+

Number of observations

100000 +

0.0 0.2 0.4 0.6 0.8 1.0
QA value

Figure 22: Histogram of “QA value” for 2024-02-08 to 2024-02-10
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Figure 23: Histogram of “Mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 26: Histogram of “Number of points in the spectrum” for 2024-02-08 to 2024-02-10
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Figure 27: Histogram of “Spectral offset SWIR (A (true) — A(nominal))” for 2024-02-08 to 2024-02-10
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Figure 28: Histogram of “x? (SWIR)” for 2024-02-08 to 2024-02-10
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Figure 29: Histogram of “x? (NIR)” for 2024-02-08 to 2024-02-10
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Figure 30: Histogram of “Degrees of freedom” for 2024-02-08 to 2024-02-10
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Figure 31: Histogram of “Number of iterations” for 2024-02-08 to 2024-02-10
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Figure 32: Histogram of “Fluorescence” for 2024-02-08 to 2024-02-10
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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 2024-02-08 to 2024-02-10
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2024-02-08 to 2024-02-10
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH,4” for 2024-02-08 to 2024-02-10
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2024-02-08 to 2024-02-10
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Figure 38: Along track statistics of “Spectral offset SWIR (A(true) — A (nominal))” for 2024-02-08 to 2024-02-10
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Figure 39: Along track statistics of “x2 (SWIR)” for 2024-02-08 to 2024-02-10
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Figure 40: Along track statistics of “x? (NIR)” for 2024-02-08 to 2024-02-10
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Figure 41: Along track statistics of “Degrees of freedom” for 2024-02-08 to 2024-02-10
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Figure 42: Along track statistics of “Number of iterations” for 2024-02-08 to 2024-02-10
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Figure 43: Along track statistics of “Fluorescence” for 2024-02-08 to 2024-02-10
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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 2024-02-08 to 2024-02-10.
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Figure 45: Scatter density plot of “)? (NIR)” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 46: Scatter density plot of “)> (NIR)” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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Figure 47: Scatter density plot of “x2 (SWIR)” against “)2 (NIR)” for 2024-02-08 to 2024-02-10.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2024-02-08 to 2024-02-10.
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Figure 49: Scatter density plot of “)? (SWIR)” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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Figure 53: Scatter density plot of “Latitude” against “)> (NIR)” for 2024-02-08 to 2024-02-10.
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Figure 54: Scatter density plot of “Latitude” against “x? (SWIR)” for 2024-02-08 to 2024-02-10.
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—-20 0 20 40 60 80
Latitude [°N]

-40

64

x104

3.0

25

= N
(6,] o
Number of observations

=
o

0.5

0.0

104

103

102

Number of observations

10!

100



SUOII_AISSJO JO JaqWINN

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

80

60

40

o
o)) o
<
~
Q o
<t
N
o
N o
N
|
o
Pl bl Ly | .-—J <
AN Em nn _
0 |
o
o
|
o
o_o @
e |
—
r T T T T
o Te] o n o Te] o n o
S X & & 8 & & ®~ 8
— S IS IS o ) I IS —
| |

[{-dS —WU ,_W ;_S [oW] 8dUddSai0N|

Latitude [°N]

SUOIIBAISSJO JO JOqWINN
—~

o
—

102
100

2024-02-09
-20 20 40 60 80

40

ol el i W | _
ARE Em nn

-60

o
o_o @
o |
—
I T T T T

o n o Te} o n o n o

S X & & & & @& R 3

— S IS o o o o IS —

| |

| |
[{-dS (—WU ,_W ;_S |[ow] 8dUddS3ai0N|

Latitude [°N]

08 to 2024-02-10.

Figure 56: Scatter density plot of “Latitude” against “Fluorescence” for 2024-02-
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Figure 57: Scatter density plot of “Latitude” against “Mole fraction of CH4”

66



SUOII_AISSJO JO JaqUWINN
m o . o n 9o
3 3 2 2 .I. .I_

] <
o o

4.0

- x103

(o))
Q@
N
<Q
<
N
o
N

T T T T 1

o (=] o o o o

o o o o o o

o (o)} 0 ~ (o] Te}

o — — — — —

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

Latitude [°N]
2024-02-09

SUOI3RAIDSJO JO JaqUINN

o~ —
o o
— —

103

100

T T T T
o o o o
o o o o
(o)} (<o} ~ O
— — — —

[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 2024-02-08 to 2024-02-10.
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Figure 60: Scatter density plot of “Latitude” against “Number of iterations” for 2024-02-08 to 2024-02-10.

69



Number of points in the spectrum

Number of points in the spectrum

Figure 61: Scatter density plot of “Latitude” against “Number of points in the spectrum” for 2024-02-08 to 2024-02-10.
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Figure 62: Scatter density plot of “Latitude” against “Spectral offset SWIR (A(true) — A(nominal))” for 2024-02-08 to
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Figure 64: Scatter density plot of “Bias corrected mole fraction of CHy” against “)? (SWIR)” for 2024-02-08 to 2024-02-10.
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2024-02-10.
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Figure 66: Scatter density plot of “Bias corrected mole fraction of CH4” against “Fluorescence” for 2024-02-08 to 2024-02-
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Figure 67: Scatter density plot of “Bias corrected mole fraction of CH,4” against “Number of iterations” for 2024-02-08 to
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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 2024-02-08 to 2024-02-10.
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Figure 71: Scatter density plot of “Mole fraction of CH,” against “)2 (SWIR)” for 2024-02-08 to 2024-02-10.
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Figure 72: Scatter density plot of “Mole fraction of CH4” against “Degrees of freedom” for 2024-02-08 to 2024-02-10.
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Figure 76: Scatter density plot of “Mole fraction of CH4” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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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-
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Figure 87: Scatter density plot of “Number of iterations” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 88: Scatter density plot of “Number of points in the spectrum” against “y> (NIR)” for 2024-02-08 to 2024-02-10.
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Figure 89: Scatter density plot of “Number of points in the spectrum” against “y> (SWIR)” for 2024-02-08 to 2024-02-10.
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Figure 90: Scatter density plot of “Number of points in the spectrum” against “Degrees of freedom” for 2024-02-08 to
2024-02-10.
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Figure 91: Scatter density plot of “Number of points in the spectrum” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 92: Scatter density plot of “Number of points in the spectrum” against “Number of iterations” for 2024-02-08 to
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Figure 94: Scatter density plot of “Solar zenith angle” against “y> (NIR)” for 2024-02-08 to 2024-02-10.

103



2024'02'09 X103

10000 - 4.0
3.5
8000 -
3.0
n
C
o
)
6000 A 238
= 2
= 2008
~ Y—
~ o]
™ 4000 1 &
QO
1.5 2
35
=2
1.0
2000 -
0.5
0 T T T T T T T T 0.0
0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]
2024-02-09
10000 -
103
8000 -
)]
[
ke
®
__ 6000 - >
4 102 9
= S
~ Y—
~ [e]
> [
4000 3
€
=]
101 <
2000 -
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 2024-02-08 to 2024-02-10.
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Figure 96: Scatter density plot of “Solar zenith angle” against “Degrees of freedom” for 2024-02-08 to 2024-02-10.
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Figure 97: Scatter density plot of “Solar zenith angle” against “Fluorescence” for 2024-02-08 to 2024-02-10.
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Figure 98: Scatter density plot of “Solar zenith angle” against “Latitude” for 2024-02-08 to 2024-02-10.
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Figure 99: Scatter density plot of “Solar zenith angle” against “Mole fraction of CH4” for 2024-02-08 to 2024-02-10.
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Figure 100: Scatter density plot of “Solar zenith angle” against “Bias corrected mole fraction of CH4” for 2024-02-08 to
2024-02-10.
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Figure 101: Scatter density plot of “Solar zenith angle” against “Precision of mole fraction of CH4” for 2024-02-08 to 2024-
02-10.
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Figure 102: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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Figure 103: Scatter density plot of “Solar zenith angle” against “Number of points in the spectrum” for 2024-02-08 to 2024-

02-10.
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Figure 104: Scatter density plot of “Solar zenith angle” against “Spectral offset SWIR (A(true) — A(nominal))” for 2024-
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Figure 105: Scatter density plot of “Viewing zenith angle” against “)2 (NIR)” for 2024-02-08 to 2024-02-10.
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Figure 106: Scatter density plot of “Viewing zenith angle” against “x> (SWIR)” for 2024-02-08 to 2024-02-10.
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Figure 107: Scatter density plot of “Viewing zenith angle” against “Degrees of freedom” for 2024-02-08 to 2024-02-10.
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Figure 108: Scatter density plot of “Viewing zenith angle” against “Fluorescence” for 2024-02-08 to 2024-02-10.

117



2024'02'09 X103

4.0
R=0.027

80

Latitude [°N]
= N N w w
(9] o 6,1 o (9]
Number of observations

=
=}

o
n

T T 0.0
0 10 20 30 40 50 60 70 80 90

Viewing zenith angle [°]

2024-02-09

103

102

Latitude [°N]
Number of observations

[a
o
-

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

Viewing zenith angle [°]

Figure 109: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2024-02-08 to 2024-02-10.
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Figure 110: Scatter density plot of “Viewing zenith angle” against “Mole fraction of CH,4” for 2024-02-08 to 2024-02-10.
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Figure 111: Scatter density plot of “Viewing zenith angle” against “Bias corrected mole fraction of CH4” for 2024-02-08 to
2024-02-10.
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Figure 112: Scatter density plot of “Viewing zenith angle” against ‘“Precision of mole fraction of CH,” for 2024-02-08 to
2024-02-10.
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Figure 113: Scatter density plot of “Viewing zenith angle” against “Number of iterations” for 2024-02-08 to 2024-02-10.
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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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