PyCAMA report generated by tropl2-proc

tropl2-proc
2023-08-05 (05:15)

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™? nm™! sr'!]

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.68040.299

(0.187+£0.004) x 10*

2.62+2.72

(0.187+0.003) x 10*

798 £3

(—1.05540.389) x 102
(0.23240.285) x 10
(0.494 +368.991) x 107

183+04
10.1£0.8

(—8.569 + 137.440) x 10~°

Count
681676
681676
681676
681676
681676
681676
681676
681676
681676
681676
681676

Mode
0.395
1.867 x 103
1.10
1.883 x 10°
798

—9.000 x 1073

1.850 x 10°
4.250 x 103
18.1
10.2

—7.900 x 10~°

IQR
0.600
45.0
1.69
35.6
4.00
2.458 x 1073
2.661 x 10*
8.749 x 103
0.553
0.0
3.562 x 1078

Median
0.400
1.876 x 103
1.73
1.877 x 10°
798

—1.024 x 1072

1.182 x 10*
7.286 x 103
18.3
10.00

—7.188 x 10~°

Minimum
0.160
1.034 x 103
0.795
1.060 x 103
661

—~7.660 x 102

1.417 x 103
112
17.0
10.00

—7.081 x 1073

Maximum
1.000
2.152 x 103
58.5
2.208 x 10°
805
4.822 x 1072
6.833 x 10°
3.046 x 10'2
20.9
30.0
1.225 x 107°



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°] 1.714 x 103 1.790 x 103 1.820 x 103 1.838 x 10° 1.853 x 10° 1.898 x 103 1.907 x 103 1.914 x 103 1.923 x 10° 1.938 x 10°
methane mixing ratio precision [parts per 10°] 0.944 1.04 1.09 1.17 1.29 2.98 3.67 4.40 6.21 16.4
methane mixing ratio bias corrected [parts per 10°] | 1.748 x 103 1.816 x 10° 1.838 x 10° 1.849 x 103 1.859 x 103 1.894 x 103 1.902 x 103 1.908 x 103 1.916 x 10° 1.935 x 103
number of spectral points in retrieval [1] 792 793 794 795 796 800 801 801 803 804
wavelength calibration offset SWIR [nm] —2242%x1072 —1490x1072 —1.345x1072 —1.262x1072 —1.172x1072 —9.259x1073 —8.726x1073 —8.095x 1073 —6.828x 107> —1.581x10~*
chi square SWIR [1] 1.819 x 10° 2.590 x 103 3.772 x 103 4.634 % 10° 5.941 x 103 3.255 x 10* 4.971 x 10* 6.035 x 10* 7.117 x 10* 1.175 x 10°
chi square NIR [1] 1.114 x 10° 1.873 x 10° 2.714 x 103 3.496 x 103 4.368 x 103 1.312 x 10* 1.627 x 10* 1.833 x 10* 2.081 x 10* 2.523 x 10*
degrees of freedom [1] 17.4 17.7 17.9 18.0 18.1 18.6 18.8 19.0 19.1 19.3
number of iterations [1] 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 11.0
fluorescence [mol 5! m™2 nm*! sr!] —1.530x 1077 —8.502x 1078 —5558x 1078 —3.904x107% —2.482x10"% 1.080x107%  2397x107%  3.826x107%  6.033x107%  1.145x 1077



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
0.626+0.291
(0.187£0.005) x 10*
2.7943.02
(0.188 +0.003) x 10*
798+3
(—1.048+0.386) x 1072
(0.272+0.319) x 10°
(0.665 +428.362) x 107
18.440.5
10.1+0.8
(—1.212415.880) x 108

Count
505811
505811
505811
505811
505811
505811
505811
505811
505811
505811
505811

IQR
0.600
47.9
2.05
35.0
4.00
2.309 x 103
3.884 x 10*
9.818 x 10°
0.706
0.0
4.499 x 1078

Median
0.400
1.885 x 10°
1.75
1.882 x 103
798
—1.017x 1072
1.354 x 10*
9.711 x 10°
18.3
10.00
—1.062x 1078

Minimum
0.160
1.201 x 103
0.795
1.209 x 103
661
—7.660 x 1072
1.417 x 103
166
17.0
10.00
—7.081x 1073

Maximum
1.000
2.152 % 10°
40.9
2.208 x 103
805
4.822 %1072
6.833 x 10°
3.046 x 102
20.9
30.0
1.136 x 1076

25 % percentile
0.400
1.856 x 103
1.20
1.863 x 103
796
—1.158 x 1072
5.337 x 103
5.507 x 103
18.1
10.00
—3.337x 1078

75 % percentile
1.000
1.904 x 103
3.25
1.898 x 103
800
—9.269 x 1073
4.418 x 10*
1.532 x 10*
18.8
10.00
1.162x 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

0.834+0.268

(0.186+0.003) x 10*
2.1341.47

(0.186 +0.003) x 10*

798 +3

(—1.07240.397) x 102
(0.116 +0.057) x 10°
(0.1554+12.924) x 10°

18.2+0.2
10.1£0.8

(1.645+23.537) x 10~°

Count
175865
175865
175865
175865
175865
175865
175865
175865
175865
175865
175865

IQR
0.600
25.7
0.628
27.2
4.00
2.864 x 1073
6.012 x 10°
2.151 x 10°
0.246
0.0
2.006 x 10~8

Median
1.000
1.863 x 10°
1.73
1.865 x 103
798
—1.047 x 1072
1.123 x 10*
4.591 x 103
18.3
10.00
—2.414 % 1077

Minimum
0.160
1.034 x 103
1.09
1.060 x 103
783
—6.969 x 1072
1.637 x 103
112
17.0
10.00
—2.474 x 1077

Maximum
1.000
1.977 x 10°
58.5
2.027 x 10°
805
4.701 x 1072
4.397 x 10°
1.972 x 108
19.1
30.0
1.225%107°

25 % percentile
0.400
1.850 x 10°
1.52
1.852 x 103
796
—1.208 x 1072
8.387 x 10°
3.650 x 103
18.1
10.00
—1.047 x 10°8

75 % percentile
1.000
1.875 x 103
2.15
1.880 x 103
800
—9.221 x 1073
1.440 x 10*
5.801 x 103
18.4
10.00
9.595 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 +0C
0.677 £0.300

(0.189+0.002) x 10*

3.21£1.09

(0.190+0.002) x 10*

798 £3

(—9.552+£1.120) x 1073
(0.554+0.277) x 10*
(0.232+0.135) x 10*

18.0+0.1
10.0+£0.4

(—8.405+12.436) x 10~°

Count
54668
54668
54668
54668
54668
54668
54668
54668
54668
54668
54668

IQR
0.600
21.5
1.08
21.6
4.00
1.016 x 1073
2.219 x 10°
1.175 x 10°
0.160
0.0
1.174 x 1078

Median
0.400
1.893 x 10°
3.05
1.900 x 103
798
—9.534x 1073
4.936 x 10°
2.018 x 10°
18.1
10.00
—8.268 x 107°

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

Minimum
0.160
1.665 x 103
0.946
1.671 x 103
792
—3.408 x 1072
1.685 x 10°
212
17.0
10.00
—8.642 x 1078

Maximum
1.000
1.992 x 10°
36.8
2.000 x 103
803
2.439 x 1072
1.568 x 10°
4.740 x 10*
18.8
30.0
2.448 x 1077

25 % percentile
0.400
1.882 x 10°
2.58
1.889 x 10°
796
—1.005 x 1072
3.983 x 10°
1.544 x 10°
18.0
10.00
—1.450%x 108

75 % percentile
1.000
1.904 x 103
3.66
1.911 x 103
800
—9.032x 1073
6.202 x 10°
2.719 x 103
18.1
10.00
—2.759 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 6: Parameterlist and basic statistics for the analysis for observations over land

mean +0
0.698 +0.300
(0.187 £0.004) x 10*
2.29+2.65
(0.187£0.003) x 10*
79843
(—1.060£0.235) x 1072
(0.286+0.308) x 10°
(0.670 £430.080) x 107
18.440.4
10.1+£0.8
(—8.1524+158.266) x 10~°

Count
501779
501779
501779
501779
501779
501779
501779
501779
501779
501779
501779

IQR
0.600
442
0.964
33.8
4.00
2.328 x 1073
3.571 x 10*
9.758 x 103
0.618
0.0
4.060 x 1078

Median
0.400
1.878 x 103
1.50
1.875x 103
798
—1.035x 1072
1.647 x 10*
8.909 x 103
18.4
10.00
—5.569 x 10~°

Minimum
0.160
1.283 % 103
0.795
1.285x 103
661
—5.510x 1072
1.417 x 103
477
17.0
10.00
—7.081 x 107

Maximum
1.000
2.079 x 103
39.3
2.103 x 103
805
3.744 x 102
6.833 x 100
3.046 x 10'2
20.9
30.0
1.225x 107°

25 % percentile
0.400
1.856 x 103
1.20
1.858 x 103
796
—1.173x 1072
8.560 x 103
5.232 x 103
18.1
10.00
—2.556 x 1078

75 % percentile
1.000
1.901 x 103
2.17
1.892 x 103
800
—9.399 x 103
4.426 x 10*
1.499 x 10*
18.8
10.00
1.504 x 108



J[3ue YIIUSZ JUIMaIA

1.000
8.979 x 102

—8.977 x 1072
—4.356x 1072
—8.769 x 1072
—5.222x 1072

3.863 x 102
—0.284
2,189 x 1073
1.927 x 1073
9.318 x 102
9.180 x 1073
0.102

o1Sue yiruez Iefog

8.979 x 1072
1.000
—1.212x 1072
—0.566
0.388
—0.443
—2.835x 1072
—3.769 x 102
—0.478
—1.729 x 1073
—0.558
—1.636 x 1072
—1.263x 1072

opmne|

—8.977x 1072
—1.212x 1072
1.000
—0.137
0.349
—1.100 x 1072
3.916 x 102
4.401 x 1073
—5.039 x 1072
—4.472%x107*
—0.229
—6.897 x 1073
—4.010x 1072

YHD JO uonorIy S[ON

—4.356x 1072
—0.566
—0.137

1.000
—0.635
0.919
—8.054 x 1073
1.545 % 1072
0.400

—6.381 x 1074
0.514

—2.196 x 1072

—1.637x 1072

YHD JO UONIRI} A[OW JO UOISIOAI

—8.769 x 102
0.388
0.349
—0.635
1.000
—0.439

—3.257x 1073

3.107 x 10~*
—0.343

—1.275%x10~*

—0.538

—1.514x 1072

—2.487 x 1072

Table 7: Correlation matrix

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

—5222%x1072  3.863 x 1072 —0.284
—0.443 —2.835%x 1072 —3.769 x 1072
—1.100x 1072 3.916x 1072 4.401 x 1073
0.919 —8.054x 1073 1.545x 1072
—0.439 —3257x1073  3.107x10~*
1.000 —1.526x 1072 1.275x 1072
—1.526 x 1072 1.000 —1.163 x 1072
1.275% 1072 —1.163 x 1072 1.000
0.140 2.389 x 1072 1.084 x 103
—6.937x107* —8877x107* —1.235x1073
0.205 1.315% 1072 —1.998 x 1072
—4.068x 1072  2257x1073  —8.970x 1073
—2.925%x 1072 9.060x 1073  —5.021 x 1072

x x
8] 5]
2 2
£ E
Z
2.189x 1073 1.927 x 1073
—0.478 —1.729 x 1073
—5.039x 1072 —4.472x107*
0.400 —6.381 x 10~
—0.343 —1.275x 10~
0.140 —6.937x 1074
2389%x 1072 —8.877x10~*
1.084x 1073  —1.235x 1073
1.000 1.899 x 104
1.899 x 10~ 1.000
0.706 1.377 x 1073
6.334x 1072 4.575x 1073
1.367 x 1072 5.527x 1073

g Z &
g g
2
9.318x 1072 9.180x 1073 0.102
—0.558 —1.636x1072  —1.263x 1072
—0.229 —6.897 x 1073 —4.010 x 1072
0.514 —2.196x 1072 —1.637x 1072
—0.538 —1514x 1072 —2.487x 1072
0.205 —4.068x 1072 —2.925 x 1072
1.315x 1072 2257x1073  9.060x 1073
—1.998 x 1072 —8.970x 1073 —5.021 x 1072
0.706 6.334 x 1072 1.367 x 1072
1.377x 1073 4575x1073 5527 x 1073
1.000 —1.166 x 1072 8.697 x 1073
—1.166 x 1072 1.000 —3.266 x 1072
8.697 x 1073 —3.266 x 1072 1.000



Table 8: Covariance matrix

§ 2 3 s 7 2 z $ i % g z z
z g = & 4 g g e 2 5 2 :
= g & g g g g g = % g g g
N 2. =} = @ = o = =~ o o e
g 5 g 5, g o = = = o g
=S ] S =] a 3. 3 @ a
= @ = o, 3 El 1] 2 g
g & a o 3 z = ] 3
Q. os) = o =3 = B S
@ S g = o ~ Z
2 = =3 =
5] c @ >
=] = %] =
e S 2 5
o) 2, g <
I3 o) g |
an} >
£ =
o
2
=
=2
290 24.7 —48.5 -32.3 —4.06 -30.8 1.85 —1883x 1072 1.061 x 10° 1.211 x 108 0.665 0.127 2.397 x 1077
24.7 261 —6.21 —398 17.0 —247 -1.29 —2373%x107%  —2.202x10° —1.032x 108 —3.78 —0.214 —2.805%x10°8
—48.5 —6.21 1.005 x 103 —189 30.1 —12.1 3.49 5434x 1074 —4.549x10* —5.232x 107 —3.04 —0.177 —1.748 x 1077
-323 —398 —189 1.890 x 103 —-75.1 1.381 x 10° —0.985 2.617 %1073 4.957%x10°  —1.024 x 108 9.36 —0.773 —9.785x 1078
—4.06 17.0 30.1 —75.1 7.39 —41.3 —2492x1072  3290x 107  —2.655x10* —1.280x 10° —0.613 —3.334%x 1072 —9.296 x 10~°
-30.8 —247 —12.1 1.381 x 103 —413 1.196 x 103 —1.48 1.717 x 1073 1.379x 100 —8.851 x 107 2.97 —1.14 —1.390 x 1077
1.85 —1.29 3.49 —0.985 —2.492 x 1072 —1.48 7.92 —1275x107*  1913x10° —9216x10° 1.550x 1072 5.142 x 1073 3.503 x 1072
—1.883x 1072 —2373x1073  5.434x10~* 2.617%x 1073 3.290 x 10~°¢ 1717 %1073 —1.275x107*  1.517x 1073 0.120 —1.775x10*  —3259x10~° —2.829x10° —2.688x 10~!
1.061 x 103 —2202x10°  —4.549 x 10* 4.957 x 10° —2.655 x 10* 1.379 x 10° 1.913 x 103 0.120 8.107 x 108 1.996 x 10'° 8.418 x 103 1.460 x 103 5.349 x 107>
1.211 x 108 —1.032x 108  —5232x107 —1.024x10%8 —1.280x10° —8.851x107 —9.216x 10° —1.775 x 10* 1.996 x 10'°  1.361 x 10'° 2.128 x 10° 1.367 x 107 2.80
0.665 —3.78 —3.04 9.36 —0.613 2.97 1.550x 1072 —3.259%x 107>  8.418x10°  2.128 x 10° 0.175 —3.955x 1073 5.006 x 10~10
0.127 —0.214 —0.177 -0.773 —3.334 %1072 —1.14 5.142x 1073 —2.829x10°  1.460x 103 1.367x 107 —3.955x 1073 0.656 —3.634x107°

2397x1077 —2.805x107% —1.748x 107 —9.785x 1078 —9.296x107° —1.390x10~7 3.503x107° —2.688x10"!! 5349x10 2.80 5.006x 10710 —3.634x 1072  1.889 x 10~
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Figure 1: Map of correlation graph for 2023-07-20 to 2023-07-22.
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Viewing zenith angle
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Figure 2: Map of correlation matrix for 2023-07-20 to 2023-07-22.
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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 B B |

status cTM o (B8 [ |

status MET2D B8 [ |

Status NPP VIIRS
'sideNadirEquatorCrossing

processing mode
algorithm version
orbit P9887 29888 29889 29890 29891 29892 29893 29894 29895 29896 29897 29898 29899 29900 29901 29907
processor version 2.5.0
product version 1.5.0
revision 17a60fb214cl+
initialization (s)

processing (s)

time per pixel
o time per pixel
AUX CTMCH4 2023-07-20, 2023-07-21 2023-07»20,.3-07., 2023-07-22 2023-07-21, 2023-07-22
AUX CTM CO 2023-01-01
AUX ISRF 2021-01-07 10:32

AUX MET 2D BIRERN) 2023-07-'3:00 2023-07-21 03:00 202.-21 03:00, 2023-07-'5:00 2023-07-21 15m3-07l15:oo, 2023
AUX MET QP [ZURERNS 20237077';3:00 2023-07-21 03:00 202.721 03:00, 2023707715:00 2023-07-21 15m3—07l15:00, 20231
AUX MET 7P BRIRBER 2023-07-'3:00 2023-07-21 03:00 202.-21 03:00, 2023-07-'5:00 2023-07-21 15m3-07.15:oo, 2023-

CFGCH4 F 2022-01-27 00:00
CFG CH4 2022-02-25 00:00

L1B IR SIR 29893 .

L1B IR UVN 29893 .
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

2023-07-20

Figure 4: Input data per granule
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S Warnings and errors
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] altitudg consistency warning occurrences  =se=| grou ixels with warnings issing occurrences
1 =@~ altitudd roughness filter occurrefices —] rning occurrence: not enouglf spectrum
E bounddry hit error occurrence: ccurrencgs
E cf viirs gwir ifov filter occurrefices - d piXels
chi2 erfor occurrences —— sun glint warning ogcurrerjces
cloud wWarning occurrence; =@ ocean filter ocd svd error occurrencgs
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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 2023-07-20 to 2023-07-22
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Figure 7: Map of “Precision of mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 8: Map of “Bias corrected mole fraction of CH” for 2023-07-20 to 2023-07-22
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Figure 9: Map of “Fluorescence” for 2023-07-20 to 2023-07-22
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Figure 10: Map of the number of observations for 2023-07-20 to 2023-07-22



7 Zonal average
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Figure 11: Zonal average of “QA value” for 2023-07-20 to 2023-07-22.
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Figure 12: Zonal average of “Mole fraction of CH4” for 2023-07-20 to 2023-07-22.

21




Latitude [degrees]

80 A

60

40 A

20 A

—-20 1

_40 .

_60 4

—80 1

— all
— land
— sea

Figure 13: Zonal average of “Precision of mole fraction of CH4” for 2023-07-20 to 2023-07-22.
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Figure 14: Zonal average of “Bias corrected mole fraction of CHy” for 2023-07-20 to 2023-07-22.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2023-07-20 to 2023-07-22.
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Figure 16: Zonal average of “Spectral offset SWIR (A (true) — A(nominal))” for 2023-07-20 to 2023-07-22.
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Figure 17: Zonal average of “y* (SWIR)” for 2023-07-20 to 2023-07-22.

26

70000




Latitude [degrees]

80 A

60

40 A

20 A

—-20 1

_40 .

_60 4

—80 1

— all
— land
—— sea

X2 (NIR)

Figure 18: Zonal average of “y> (NIR)” for 2023-07-20 to 2023-07-22.
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Figure 19: Zonal average of “Degrees of freedom” for 2023-07-20 to 2023-07-22.
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Figure 20: Zonal average of “Number of iterations” for 2023-07-20 to 2023-07-22.
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Figure 21: Zonal average of “Fluorescence” for 2023-07-20 to 2023-07-22.
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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

N L £ ul
o o [=] o
1 1 1 1

Observation density

=
=]
1

2023-07-21

350000 +

300000 +

250000 +

200000 +

150000 +

100000 +

Number of observations

50000 ~
0 T T T
0.0 0.2 0.4 0.6 0.8 1.0

QA value

Figure 22: Histogram of “QA value” for 2023-07-20 to 2023-07-22
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Figure 23: Histogram of “Mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 26: Histogram of “Number of points in the spectrum” for 2023-07-20 to 2023-07-22
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Figure 27: Histogram of “Spectral offset SWIR (A (true) — A(nominal))” for 2023-07-20 to 2023-07-22
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Figure 28: Histogram of “x? (SWIR)” for 2023-07-20 to 2023-07-22
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Figure 29: Histogram of “x? (NIR)” for 2023-07-20 to 2023-07-22
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Figure 30: Histogram of “Degrees of freedom” for 2023-07-20 to 2023-07-22
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Figure 31: Histogram of “Number of iterations” for 2023-07-20 to 2023-07-22
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Figure 32: Histogram of “Fluorescence” for 2023-07-20 to 2023-07-22
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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 2023-07-20 to 2023-07-22
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH4” for 2023-07-20 to 2023-07-22
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2023-07-20 to 2023-07-22
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Figure 38: Along track statistics of “Spectral offset SWIR (A(true) — A (nominal))” for 2023-07-20 to 2023-07-22
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Figure 39: Along track statistics of “x2 (SWIR)” for 2023-07-20 to 2023-07-22
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Figure 40: Along track statistics of “x? (NIR)” for 2023-07-20 to 2023-07-22
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Figure 41: Along track statistics of “Degrees of freedom” for 2023-07-20 to 2023-07-22
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Figure 42: Along track statistics of “Number of iterations” for 2023-07-20 to 2023-07-22
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Figure 43: Along track statistics of “Fluorescence” for 2023-07-20 to 2023-07-22
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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 2023-07-20 to 2023-07-22.
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Figure 45: Scatter density plot of “x2 (NIR)” against “Fluorescence” for 2023-07-20 to 2023-07-22.
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Figure 46: Scatter density plot of “y> (NIR)” against “Number of iterations” for 2023-07-20 to 2023-07-22.
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Figure 47: Scatter density plot of “x2 (SWIR)” against “)2 (NIR)” for 2023-07-20 to 2023-07-22.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2023-07-20 to 2023-07-22.
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Figure 49: Scatter density plot of “y> (SWIR)” against “Fluorescence” for 2023-07-20 to 2023-07-22.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2023-07-20 to 2023-07-22.
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Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2023-07-20 to 2023-07-22.
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Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2023-07-20 to 2023-07-22.
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Figure 53: Scatter density plot of “Latitude” against “x? (NIR)” for 2023-07-20 to 2023-07-22.
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Figure 54: Scatter density plot of “Latitude” against “x? (SWIR)” for 2023-07-20 to 2023-07-22.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom” for 2023-07-20 to 2023-07-22.
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Figure 56: Scatter density plot of “Latitude” against “Fluorescence” for 2023-07-20 to 2023-07-22.
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Figure 57: Scatter density plot of “Latitude” against “Mole fraction of CHy4
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Figure 58: Scatter density plot of “Latitude” against “Bias corrected mole fraction of CH4” for 2023-07-20 to 2023-07-22.
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Figure 59: Scatter density plot of “Latitude” against
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Figure 60: Scatter density plot of “Latitude” against “Number of iterations” for 2023-07-20 to 2023-07-22.
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