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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

ga 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™? nm™! sr'!]

Table 1: Parameterlist and basic statistics for the analysis

mean 0
0.714+0.304

(0.187£0.004) x 10*

2.28+1.88

(0.188 4+0.004) x 10*

798 +3

(—1.06040.379) x 1072
(0.23440.348) x 10°
(0.136+£71.280) x 107

18.3+0.4
10.1£1.2

(—7.5804+99.482) x 10~

Count
715851
715851
715851
715851
715851
715851
715851
715851
715851
715851
715851

Mode
0.995
1.867 x 103
1.10
1.883 x 103
798

—1.100 x 1072

4750 x 103
3.850 x 103
18.1
10.2

—7.300 x 10~°

IQR
0.600
45.4
1.40
35.5
4.00
2.566 x 1073
2.396 x 10*
8.339 x 103
0.492
0.0
3.301 x 10~8

Median
1.000
1.877 x 103
1.71
1.879 x 103
798

—1.031x 102

1.232 x 10*
6.947 x 103
18.2
10.00

—6.672 x 107°

Minimum
0.160
946
0.773
935
754

—7.966 x 1072
1.499 x 103

75.2
17.0
10.00

—5.575x 1073

Maximum
1.000
2.433 x 103
42.4
2.442 x 103
805
5.181 x 1072
1.671 x 107
5.887 x 10'!
20.9
30.0
2.065 x 107©



Table 2: Percentile ranges

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

qa value [1] 0.160 0.400 0.400 0.400 0.400 1.000 1.000 1.000 1.000 1.000
methane mixing ratio [parts per 10°] 1.712 x 103 1.802 x 103 1.829 x 103 1.844 x 10° 1.856 x 10° 1.901 x 103 1.911 x 103 1.918 x 103 1.926 x 103 1.942 x 10°
methane mixing ratio precision [parts per 10°] 0.943 1.02 1.07 1.16 1.30 2.70 3.28 3.79 4.69 10.5
methane mixing ratio bias corrected [parts per 10°] | 1.737 x 103 1.822 x 103 1.843 x 10° 1.853 x 103 1.861 x 103 1.896 x 103 1.904 x 103 1.911 x 10° 1.919 x 10 1.939 x 103
number of spectral points in retrieval [1] 791 793 794 795 796 800 801 802 803 804
wavelength calibration offset SWIR [nm] —2.152x 1072 —1.489x1072 —1.353x1072 —1.274x1072 —1.186x1072 —9.208x1073 —8.769x1073 —8.146x1073 —6.888x 107> —4.900x 10~*
chi square SWIR [1] 2.237 x 103 3.552 x 103 4.340 x 103 5.152 x 103 6.488 x 103 3.044 x 10* 4.803 x 10* 5.958 x 10* 6.985 x 10* 1.369 x 10°
chi square NIR [1] 1.242 x 10° 1.964 x 10° 2.672 x 103 3.334 x 103 4.085 x 103 1.242 x 10* 1.578 x 10* 1.801 x 10* 2.067 x 10* 2.638 x 10*
degrees of freedom [1] 17.5 17.8 17.9 18.0 18.1 18.6 18.8 18.9 19.0 19.2
number of iterations [1] 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 12.0
fluorescence [mol s™! m™2 nm™" sr''] —1.403x 1077 —8.590x 1078 —5561x107% —3.794x10"% —2.343x107% 9.585x10™°  2240x107%  3730x 1078  6.138x10°%  1.201x 1077



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]
fluorescence [mol s™!

mean +£0
0.665+0.304
(0.188+£0.005) x 10*
2.3742.05
(0.1884-0.004) x 10*
798+3

(—1.05240.383) x 1072

(0.27340.390) x 10°

(0.175£82.576) x 107

18.4+£0.4
10.1£1.2

(—1.114411.444) x 1078

Count
531610
531610
531610
531610
531610
531610
531610
531610
531610
531610
531610

4.258 x 1078

Median
0.400
1.887 x 10°
1.72
1.886 x 10°
798
—1.021x 1072
1.390 x 10*
9.337 x 10°
18.3
10.00
—1.069 x 1078

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

Minimum Maximum
0.160 1.000
946 2.433 x 10°
0.773 424
935 2.442 x 103
754 805

—6.996x 1072 4.927x 1072

1.499 x 103 1.671 x 107

145 5.887 x 1011
17.0 20.9
10.00 30.0

—5.575x107°  2.065x10°°

25 % percentile
0.400
1.859 x 103
1.20
1.868 x 103
796
—1.170 x 1072
5914 x 103
5.507 x 103
18.1
10.00
—3.224x 1078

75 % percentile

1.000
1.908 x 103
2.98
1.901 x 103
800

—9.278 x 1073

4213 x 10*
1.468 x 10*
18.7
10.00

1.034 x 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! m2 nm™! sr!]

mean 0
0.85740.256
(0.186+0.003) x 10*
2.03+1.23
(0.186 +0.003) x 10*
79843
(—1.08340.365) x 102
(0.11940.109) x 10°
(0.225481.547) x 108
18.2+0.2
10.1+£1.2
(2.681 +22.868) x 10~°

Count
184241
184241
184241
184241
184241
184241
184241
184241
184241
184241
184241

IQR
0.0
21.8
0.533
20.7
4.00
2.899 x 1073
6.446 x 10°
1.888 x 10°
0.247
0.0
1.698 x 10~8

Median
1.000
1.863 x 10°
1.71
1.863 x 103
798
—1.066 x 1072
1.144 x 10*
4.031 x 103
18.2
10.00
—2.165x 107°

Minimum
0.160
1.230 x 103
1.03
1.264 x 103
785
—7.966 x 1072
1.602 x 103
75.2
17.0
10.00
—2.648 x 1077

Maximum
1.000
2.025 x 10°
38.7
2.080 x 103
805
5.181x 1072
1.827 x 10°
3.498 x 1010
19.4
30.0
1.309 x 10~°

25 % percentile
1.000
1.852 x 103
1.54
1.854 x 103
796
—1.228 x 1072
8.234 x 10°
3.214 x 103
18.1
10.00
—8.517%x107°

75 % percentile
1.000
1.874 x 103
2.08
1.874 x 103
800
—9.377 x 1073
1.468 x 10*
5.102 x 103
18.3
10.00
8.463 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!]

mean +0
0.645+0.296

(0.189+0.003) x 10*

3.30+1.24

(0.190+0.003) x 10*

798 £2

(—9.504 +1.062) x 1073
(0.645+7.342) x 10*
(0.643 +86.181) x 10*

18.1£0.1
10.0+0.7

(—2.6534+17.110) x 107°

Count
52012
52012
52012
52012
52012
52012
52012
52012
52012
52012
52012

IQR
0.600
31.2
1.26
31.3
4.00
9.182x 10~*
3.277 x 10°
1.534 x 10°
0.130
0.0
1.558 x 108

Median
0.400
1.893 x 103
3.20
1.901 x 103
798
—9.458 x 1073
5.043 x 10°
2.178 x 10°
18.1
10.00
—4.672x107°

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

Minimum
0.160
1.526 x 103
0.848
1.532 x 103
792
—3.139x 1072
1.757 x 103
145
17.0
10.00
—1.574 x 1077

Maximum
1.000
2.433 x 10°
32.1
2.442 x 103
803
1.742 x 1072
1.671 x 107
1.966 x 108
18.7
30.0
7.612x 1077

25 % percentile
0.400
1.877 x 103
2.54
1.884 x 103
796
—9.941 x 1073
3.919 x 10°
1.655 x 10°
18.0
10.00
—1.162x 1078

75 % percentile
1.000
1.908 x 103
3.80
1.915 % 103
800
—9.023x 1073
7.196 x 103
3.189 x 103
18.1
10.00
3.961 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 =0

0.7494+0.299
(0.188 +£0.004) x 10*

1.85+1.45

(0.188 £0.003) x 10*

798 £3

(—1.070£0.227) x 1072
(0.294+0.314) x 10°
(0.189484.529) x 107

18.4+£0.4
10.1£1.0

(—7.4854114.340) x 10~°

Count
509037
509037
509037
509037
509037
509037
509037
509037
509037
509037
509037

IQR
0.600
443
0.770
33.6
4.00
2.424 x 1073
3.408 x 10*
9.682 x 103
0.605
0.0
3.625x 10~8

Median
1.000
1.881 x 103
1.50
1.879 x 103
798
—1.046 x 1072
1.696 x 10*
8.599 x 103
18.4
10.00
—5.555x107°

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

Minimum
0.160
946
0.773
935
754
—5.068 x 1072
1.499 x 103
398
17.0
10.00
—5.575x 107

Maximum
1.000
2.062 x 103
32.6
2.104 x 103
805
3.851 x 1072
2.318 x 100
5.887 x 10!
20.9
30.0
9.586 x 1077

25 % percentile
0.400
1.861 x 103
1.19
1.862 x 103
796
—1.190 x 1072
9.449 x 103
4.736 x 103
18.2
10.00
—2.393x 1078

75 % percentile
1.000
1.905 x 103
1.96
1.895 x 103
800
—9.471x 1073
4.353 x 10*
1.442 x 10*
18.8
10.00
1.232x 1078



J[3ue YIIUSZ JUIMaIA

1.000
0.136
—0.101
—5.650 x 1072
—5.262x 1072
—6.471 x 1072
3.887 x 1072
—0.296
—1.142x 1072
7.303 x 1074
8.269 x 1072
1.009 x 102
0.127

o1Sue yiruez Iefog

0.136
1.000
—0.260
—0.463
0.246
—0.377
—1.886 x 102
—4.538 x 1072
—0.377
—1.381x 1073
—0.542
2.352x 1072
6.424 x 1073

opmne|

—0.101
—0.260
1.000
—3.508 x 1072
0.264
8.669 x 1072
3.368 x 102
1.203 x 1072
—2.034 x 1072
—1.884 %10~
—0.109
2.391 x 1072
—4.725 x 1072

YHD JO uonorIy S[ON

—5.650 x 1072
—0.463
—3.508 x 1072
1.000
—0.570
0.932
—1.881 x 1072
1.099 x 1072
0.335
1.108 x 1073
0.435
—3.451x1072
—0.115

YHD JO UONIRI} A[OW JO UOISIOAI

—5.262 % 1072
0.246
0.264

—0.570
1.000
—0.372
—4.478 x 1073
1.235x 1072
—0.300
—1.035%x 1073
—0.501
—2.807 x 1073
—8.688 x 1073

Table 7: Correlation matrix

YHD JO UOTIORI] S[OW PIJOALIOD SBIg
wnnoads oy ut syutod Jo roquinN
(feurwou) y — (onm)y) YIMS 19spJo [enoadg

—6.471x1072  3.887 x 1072 ~0.296
—0.377 —1.886x 1072  —4.538 x 1072
8.669x 1072 3.368 x 102 1.203 x 1072
0.932 —1.881x1072  1.099 x 1072
—0.372 —4478 x 1073 1.235x 1072
1.000 —2427x 1072 1397 x 1072
—2.427 x 1072 1.000 —1.308 x 1072
1.397x 1072 —1.308 x 1072 1.000
0.143 9.374x 1073 4.182x 1073
5519x107%  —2.195x1073  5.365x10*
0.154 —1369%x 1073  —2.810x 1072
—3.960x 1072 —2.303x10~* —8.783x 1073
—0.137 1.243x 1072 —6.885x 1072

QTIMS) X

—1.142x 1072
—0.377
—2.034x 1072
0.335
—0.300
0.143
9.374x 1073
4.182x 1073
1.000
1.802 x 1073
0.573
2487 x 1072
1.791 x 1072

(dIN) X

7.303 x 1074
—1.381x 1073
—1.884 x 10~
1.108 x 1073
—1.035x 1073
5.519x 107
—2.195x 1073
5.365x 10~
1.802 x 1073
1.000
3.658 x 1073
2.829 x 1073
5.771x 1073

g z z
ug
=] () [}
=
g £
g 2
8.269 x 1072 1.009 x 1072 0.127
—0.542 2.352x 1072 6.424 %1073
—0.109 2391x1072 —4.725%x 1072
0.435 —3.451 x 1072 —0.115
—0.501 —2.807x 1073 —8.688 x 1073
0.154 —3.960 x 1072 —0.137
—1.369%x 1073  —2303x10~* 1.243x 1072
—2.810x 1072 —8.783x 1073 —6.885x 1072
0.573 2.487 x 1072 1.791 x 1072
3.658x 1073 2.829x1073  5.771x1073
1.000 —9.447 x 1072 —1.508 x 1072
—9.447 x 102 1.000 —9.523 x 1073
—1.508 x 1072 —9.523 x 1073 1.000
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296 37.1
37.1 252
~55.0 ~130
—420 317
~1.70 7.33
—40.1 _215

1.89 ~0.847

—1.927x 1072 —2.726 x 1073
—6.825x10°  —2.077x10°

8.952 x 100 —1.561 x 107
0.539 —3.25
0.210 0.452

2.170 x 1077 1.014x 10~8
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—55.0 —42.0 —1.70
—130 —317 7.33
992 —47.7 15.6
—47.7 1.864 x 103 —46.1
15.6 —46.1 3.52
98.3 1.448 x 103 -25.1
3.00 —2.30 —2.378 x 1072
1.435%x 1073 1.797 x 1073 8.771x 107
—2.226 x 10* 5.035 x 10° —1.957 x 10*
—4.229 x 10° 3.410 x 107 —1.384 x 10°
—1.30 7.12 —0.356
0.912 —1.81 —6.379 x 1073
—1.480x 1077 —4.922x1077 —1.621x107°

Table 8: Covariance matrix

YHD JO UONOBI} [OW PIJOALIOD SBIg

—40.1
—215
98.3
1.448 x 103
—25.1
1.297 x 103
—2.47
1.905 % 1073
1.792 x 10°
1.417 x 107
2.10
—1.73

—4.905 x 1077

E _g) ><N
g g >
g £ <
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1.89 —1.927x 1072 —6.825 x 103
—0.847 —2726x1073  —2.077 x 10°
3.00 1435%x 1073 —2.226x 10*
—2.30 1.797 x 1073 5.035 x 10°
—2378x 1072 8771x107°  —1.957 x 10*
—2.47 1.905 x 1073 1.792 x 103
8.01 —1.402x 1074 922
—1.402x107%  1.434x107° 0.550
922 0.550 1.208 x 10°

—4.429 x 106 1.448 x 103 4.465 % 100
—1.468 x 1073 —4.030x 107> 7.538 x 10
—7.898x107* —4.029x 1075  1.047 x 10°

3.499x 107 —2.594x 10" 6.193x 1073

(FIN) X

8.952 x 106
—1.561 x 107
—4.229 x 100

3.410 x 107
—1.384 x 100

1.417 x 107
—4.429 x 100

1.448 x 103
4.465 % 1010
5.081 x 107
9.876 x 107
2.443 x 10°

0.409

WopAaLJ JO $ad139(]

0.539
—3.25
~1.30

7.12
—0.356
2.10
—1.468 x 1073
—4.030x 1073
7.538 x 103
9.876 x 10°
0.143
—4.335% 1072
—5.681 x 10710

SUOTRISY JO JOQUINN

0.210
0.452
0.912
—1.81

—6.379x 1073
—1.73

—7.898 x 10~*

—4.029 x 1073

1.047 x 103
2.443 % 100
—4.335%x 1072
1.47
—1.148 x 1072

90Ud0SION[]

2.170 x 1077
1.014 x 1078
—1.480 x 1077
—4.922 x 1077
—1.621 x 107°
—4.905 x 1077
3.499 x 1070
—2.594 x 10~11
6.193 x 107>
0.409
—5.681 x 10710
—1.148 x 107°
9.897 x 1013
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Figure 1: Map of correlation graph for 2023-07-10 to 2023-07-12.
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Viewing zenith angle

Solar zenith angle -
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Mole fraction of CHa
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Bias corrected mole fraction of CHa
Number of points in the spectrum -
Spectral offset SWIR (A(true) — A(nominal))
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Fluorescence -

Figure 2: Map of correlation matrix for 2023-07-10 to 2023-07-12.
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3 Granule outlines
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Figure 3: Outline of the granules.

12



4 Input data monitoring

processing status
Status CTMCH4
Status CTM CO
Status MET 2D
Status NPP VIIRS

'sideNadirEquatorCrossing 183

processing mode
algorithm version
orbit

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

o time per pixel
AUX CTMCH4
AUX CTM CO
AUX ISRF

AUX MET 2D
AUX MET QP
AUX MET 7P
CFGCH4 F

CFG CH4

L1B IR SIR

L1B IR UVN

LUT CH4AER

LUT CH4CIR

REF DEM

REF SOLAR

REF XS CH4

p9745

29746

29747

29748 29749 29750

29751

29752 29753 29754 29755 29756 29757 29758 29759  2976(

2.5.0
1.5.0
17a60fb214c1+

110 15:00, 2023-07-].3:00 2023-07-11 03:00 2023.-11 03:00, 2023-07-].5:00
-10 15:00, 202}074.3:00 2023-07-11 03:00 2023.711 E) 202370771.5:00
-10 15:00, 2023-07-1.3:00 2023-07-11 03:00 2023.-11 03:00, 2023-07-1.5:00

00:00

2023-07-10, 2023-07-11 2023-07-10, l3-o7., 2023-07-12

03:00

06:00 09:00

2023-07-11, 2023-07-12
2023-01-01

2021-01-07 10:32

2023-07-11 152023-07-11 .)0, 2
2023-07-11 152023-07-11 IO, 2(
2023-07-11 152023-07-11 lO, 2(
2022-01-27 00:00

2022-02-25 00:00

2015-10-08 18:05
2015-10-16 11:30
2019-04-04
2021-01-07 13:24
2020-07-10 08:26

12:00
2023-07-10

15:00 18:00 21:00 00:00

Figure 4: Input data per granule
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S Warnings and errors

Fraction of total pixels

100?

10_1?

=

o
N
1

10_3?

[a

o
A
1

107> 4

10_6?

] —e— aerosol
] == altitude consist
| @~ altitude

bound
cf viirs
chi2 er
cloud &
cloud w
conver

+

boundafy error;
ncy wat
roughngss filter]
iy hit erfor gccul
ifovffilger oc
ces
ror octlfrences
arning-dccurrend
jence erfor occu

'or oécurye

\ 4
AW

hind\ocg

A
5

fes
Lirrences

occuie
fence \

urrence

es
rences

ces

V= max i

== mg
=t _dCean filter O

data rg@de warning océ
diffpsyrf fresco ecmwf
failed fetrievals

ground pixels with warr

ation convergey

pYyences
iltyr occurreng,

ofptid]] thickness e
urrenceg
pixet-igvel-inpuf data
procesfed pixefs

ngs
kce el\OFogLurre)
ror 9 fences

Ssing-odgurrency

ces

psurf, fresco stdv filfer occ|
radiance missing gccurren
ejected pixels ngt ¢nough
s range erroroccdrrenc
sufcessl Ily pfocesged pi

sup glint Warfiing oqcurre
error ogcurrencps

prrences

ices
spectrum

S

els

ces

SZg range error occgrrenc

range error occ|

rrence:

n v

29746

29748

29750

29752
Orbit

29754

29756

29758

29760

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 2023-07-10 to 2023-07-12
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Figure 7: Map of “Precision of mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 8: Map of “Bias corrected mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 9: Map of “Fluorescence” for 2023-07-10 to 2023-07-12
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Figure 10: Map of the number of observations for 2023-07-10 to 2023-07-12



7 Zonal average
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Figure 11: Zonal average of “QA value” for 2023-07-10 to 2023-07-12.
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Figure 12: Zonal average of “Mole fraction of CH4” for 2023-07-10 to 2023-07-12.
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Figure 13: Zonal average of “Precision of mole fraction of CH4” for 2023-07-10 to 2023-07-12.
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Figure 14: Zonal average of “Bias corrected mole fraction of CHy” for 2023-07-10 to 2023-07-12.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2023-07-10 to 2023-07-12.
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Figure 16: Zonal average of “Spectral offset SWIR (A (true) — A(nominal))” for 2023-07-10 to 2023-07-12.
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Figure 17: Zonal average of “y> (SWIR)” for 2023-07-10 to 2023-07-12.
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Figure 18: Zonal average of “y> (NIR)” for 2023-07-10 to 2023-07-12.
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Figure 19: Zonal average of “Degrees of freedom” for 2023-07-10 to 2023-07-12.
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Figure 20: Zonal average of “Number of iterations” for 2023-07-10 to 2023-07-12.
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Figure 21: Zonal average of “Fluorescence” for 2023-07-10 to 2023-07-12.
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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 2023-07-10 to 2023-07-12
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Figure 23: Histogram of “Mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 26: Histogram of “Number of points in the spectrum” for 2023-07-10 to 2023-07-12
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Figure 27: Histogram of “Spectral offset SWIR (A (true) — A(nominal))” for 2023-07-10 to 2023-07-12
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Figure 28: Histogram of “x? (SWIR)” for 2023-07-10 to 2023-07-12
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Figure 29: Histogram of “x? (NIR)” for 2023-07-10 to 2023-07-12
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Figure 30: Histogram of “Degrees of freedom” for 2023-07-10 to 2023-07-12
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Figure 31: Histogram of “Number of iterations” for 2023-07-10 to 2023-07-12
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Figure 32: Histogram of “Fluorescence” for 2023-07-10 to 2023-07-12
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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 2023-07-10 to 2023-07-12
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH4” for 2023-07-10 to 2023-07-12
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2023-07-10 to 2023-07-12
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Figure 38: Along track statistics of “Spectral offset SWIR (A(true) — A (nominal))” for 2023-07-10 to 2023-07-12

47



¥2 (SWIR)

1-99% 5-95% -—— 10-90% === 25-75%

— Median

i F
200000 - M }f I i

150000 A

100000 -

50000

T T T
125 150 175

T
100
Binned row index

75

Figure 39: Along track statistics of “x2 (SWIR)” for 2023-07-10 to 2023-07-12
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Figure 40: Along track statistics of “x? (NIR)” for 2023-07-10 to 2023-07-12
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Figure 41: Along track statistics of “Degrees of freedom” for 2023-07-10 to 2023-07-12

50

T
200



Number of iterations

1-99% 5-95% -—— 10-90% === 25-75% — Median

27.5 A

25.0 A

22.5 A

20.0 A

17.5 4

15.0 4

12.5 4

10.0

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

Figure 42: Along track statistics of “Number of iterations” for 2023-07-10 to 2023-07-12
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Figure 43: Along track statistics of “Fluorescence” for 2023-07-10 to 2023-07-12
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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 “y> (NIR)” against “Degrees of freedom” for 2023-07-10 to 2023-07-12.

53



2023-07-11

SUOI3BAISSCO JO JaquInN

o o o o o o
~ O Te] < m o~

[{-dS —WU ,_W ;_S [oW] 8dUddSai0N|

4000 6000 8000 10000

2000

x> (NIR)
2023-07-11

SUOIIBAISSJO JO JOqWINN

100

[{-dS (—WU ,_W ;_S |[ow] 8dUddS3ai0N|

6000 8000 10000

4000

2000

x2 (NIR)

Figure 45: Scatter density plot of “x2 (NIR)” against “Fluorescence” for 2023-07-10 to 2023-07-12.
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Figure 46: Scatter density plot of “y> (NIR)” against “Number of iterations” for 2023-07-10 to 2023-07-12.
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Figure 47: Scatter density plot of “x2 (SWIR)” against “)2 (NIR)” for 2023-07-10 to 2023-07-12.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2023-07-10 to 2023-07-12.
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Figure 49: Scatter density plot of “}> (SWIR)” against “Fluorescence” for 2023-07-10 to 2023-07-12.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2023-07-10 to 2023-07-12.

59



_ 2023-07-11
1.00 22=8

900

R= -0.015
0.75 800
"
L 700
Y 0.50
! n
£ 600 &
L 0259 I
- 500§
g 0.00 A o
£ 400 S
()
§ -0.25 e
) 300 §
@ =
()
£ —0.50 A
E 200
[N
=0.751 100
_1.00 T T T T T T 0
6 8 10 12 14 16
Degrees of freedom
_ 2023-07-11
1.00 1&=8
0.75
T
Y 0.50
! 0
£ 102 §
€ 2
- Q
] 3
2 0.00 o
o Y—
I o
£ )
8 -0.25 - k!
S 10! §
3 =z
()
S —0.50 -
3>
[N
—0.75 A
—-1.00 . . . . : . 10°
6 8 10 12 14 16

Degrees of freedom

Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2023-07-10 to 2023-07-12.
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Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2023-07-10 to 2023-07-12.
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Figure 53: Scatter density plot of “Latitude” against “x? (NIR)” for 2023-07-10 to 2023-07-12.
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Figure 54: Scatter density plot of “Latitude” against “x? (SWIR)” for 2023-07-10 to 2023-07-12.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom” for 2023-07-10 to 2023-07-12.
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