PyCAMA report generated by tropl2-proc

tropl2-proc
2025-05-31 (04:15)

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]
fluorescence [mol s~! m

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.716 40.300
(0.188 £0.004) x 10*
2.57+2.18
(0.18940.003) x 10*
798 +3

(—1.07140.342) x 1072

(0.973 £762.833) x 10°
(0.662 +495.643) x 107
18.34+0.4
10.2+1.2

(—8.934438.811) x 10~

—1.100x 1072 2.396 x 1073

—5300%x107° 3.335x 1078

Median
1.000
1.889 x 10°
1.87
1.891 x 103
798

—1.048 x 102

1.154 x 104

8.740 x 103

18.2
10.00

—7.742 x 1079

—7.628 x 1072

—5.259x 107

Maximum
1.000
2.326 x 10°
67.9
2.376 x 103
805
4383 x 1072
6.110 x 10!
3.969 x 10'2
20.9
30.0
3.448 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°] 1.756 x 10° 1.812x 10° 1.830 x 103 1.845 % 10° 1.860 x 10° 1.915 x 10° 1.923 x 10° 1.930 x 103 1.938 x 10° 1.953 x 10°
methane mixing ratio precision [parts per 10°] 0.967 1.05 1.11 1.18 1.31 3.04 3.72 4.50 6.25 12.0
methane mixing ratio bias corrected [parts per 10°] | 1.781 x 10° 1.832 x 10° 1.849 x 10° 1.860 x 103 1.871 x 103 1.909 x 103 1.917 x 10° 1.924 x 10° 1.933 x 10° 1.952 x 103
number of spectral points in retrieval [1] 791 793 794 795 796 800 801 802 803 804
wavelength calibration offset SWIR [nm] —1.961 x 1072 —1.466x 1072 —1.351x1072 —1.278x1072 —1.189x 1072 —9494x 1073 —8976x1073 —8367x1073 —7.193x1073 —1.958x1073
chi square SWIR [1] 2.112x 103 2.551 x 103 3.040 x 103 3.797 x 103 5.341 x 103 2.915 x 10* 4.284 % 10* 5.405 x 10* 6.707 x 10* 9.492 x 10*
chi square NIR [1] 1.264 x 103 1.977 x 103 2.714 x 103 3.457 x 103 4.532 % 10° 1.507 x 10* 1.854 x 10* 2.143 x 10* 2.534 x 10* 3.226 x 10*
degrees of freedom [1] 17.3 17.6 17.7 17.9 18.0 18.6 18.8 18.9 19.0 19.3
number of iterations [1] 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 13.0
fluorescence [mol s~! m~2 nm~! sr~!] —1.181x 1077 —7.324x107% —5.097x107% —3.703x107% —2.546x107% 7.894 x 10~ 1.905x 1078 3116 x107%  5024x10°%  9.793x 1078



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]

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

mean =0
0.685+0.300
(0.18940.004) x 10*
2.65+2.34
(0.18940.003) x 10*
798 +3
(—1.072£0.333) x 102
(0.123+£85.934) x 107
(0.839 4 558.347) x 107
18.3+0.5
10.1£1.1
(—1.0994+4.220) x 1078

Count
505486
505486
505486
505486
505486
505486
505486
505486
505486
505486
505486

IQR
0.600
53.7
1.99
34.5
4.00
2.297 x 1073
3.166 x 10*
1.078 x 10*
0.740
0.0
4.044 x 10°8

Median
0.400
1.899 x 103
1.87
1.898 x 103
798
—1.047 x 1072
1.183 x 10*
1.081 x 10*
18.3
10.00
—1.061 x 10°8

Minimum
0.400
1.364 x 10°
0.838
1.384 x 103
769
—7.628 x 1072
1.474 x 103
128
17.0
10.00
—5.259 x 1077

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

Maximum
1.000
2.326 x 10°
54.4
2.376 x 10°
805
4.383 x 1072
6.110 x 10!
3.969 x 10!2
20.9
30.0
3.448 x 107°

25 % percentile
0.400
1.866 x 103
1.23
1.879 x 10°
796
—1.185x 1072
4.627 x 10°
6.225 x 10°
18.0
10.00
—3.087 x 108

75 % percentile
1.000
1.919 x 10°
3.22
1.913 x 103
800
—9.548 x 1073
3.629 x 10*
1.700 x 10*
18.7
10.00
9.572x107?



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

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

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

mean +0
0.831+0.270
(0.186£0.004) x 10*
2.27+1.40
(0.187 £0.004) x 10*
79843
(—1.067+£0.374) x 1072
(0.122£0.067) x 10°
(0.141 £ 12.740) x 10°
18.140.2
102+1.6
(—1.300420.312) x 10~°

Count
135988
135988
135988
135988
135988
135988
135988
135988
135988
135988
135988

IQR
0.600
31.2
0.935
28.2
4.00
2.828 x 1073
7.421 x 10°
2.285 % 10°
0.240
0.0
1.490 x 1078

Median
1.000
1.868 x 10°
1.87
1.873 x 10°
798
—1.051x 1072
1.128 x 10*
4.526 x 10°
18.1
10.00
—4.083 x 107°

Minimum Maximum
0.400 1.000
1.123 x 103 1.998 x 103
1.20 67.9
1.154 x 103 2.051 x 103
784 805
—7.203x 1072 4.305x 1072
1.754 x 103 1.254 x 10°

131 2.029 x 108
17.0 19.4
10.00 30.0
—1.697x 1077  6.942x 1077

25 % percentile
0.400
1.849 x 103
1.56
1.857 x 103
796
—1.205x 1072
8.104 x 103
3.494 x 103
18.0
10.00
—1.065 x 1078

75 % percentile
1.000
1.881 x 103
2.49
1.885 x 103
800
—9.223x 1073
1.552 x 10*
5.779 x 103
18.3
10.00
4.250 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~! sr1]

mean 0
0.707 +£0.300

(0.191+0.002) x 10*

2.89+0.94

(0.192+0.002) x 10*

798 +£3

(—9.777+0.896) x 1073
(0.106 +£25.455) x 108
(0.700£73.611) x 10*

18.1+0.1
10.0£0.4

(—5.942+15.307) x 107°

Count
57609
57609
57609
57609
57609
57609
57609
57609
57609
57609
57609

IQR
0.600
22.1
0.985
22.2
4.00
8.695 x 1074
2.735 x 103
1.449 x 103
0.144
0.0
1.626 x 1078

Median
1.000
1.915 x 10°
2.80
1.922 x 103
798
—9.762 x 1073
5.727 x 103
2.248 x 103
18.1
10.00
—5.437x 107°

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

Minimum
0.400
1.600 x 103
0.918
1.606 x 103
791
—4.199 x 102
1.890 x 103
155
17.0
10.00
—8.638x 108

Maximum
1.000
2.000 x 103
33.9
2.008 x 103
803
1.393 x 1072
6.110 x 101!
1.250 x 108
18.9
30.0
4771 x 1077

25 % percentile
0.400
1.903 x 10°
2.33
1.910 x 10°
796
—1.021 x 1072
4.603 x 10°
1.759 x 10°
18.1
10.00
—1.443x 10°8

75 % percentile
1.000
1.925 x 103
3.31
1.933 x 103
800
—9.340 x 1073
7.338 x 103
3.208 x 103
18.2
10.00
1.837 x 107



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

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

mean 0
0.721 £0.299

(0.188 +0.004) x 10*

2.32£2.02

(0.188 +0.003) x 10*

798 +3

(—1.076 0.205) x 1072
(0.267+£0.391) x 103
(0.101+£61.272) x 108

18.4+0.5
102+14

(—1.0184+4.160) x 1078

Count
419750
419750
419750
419750
419750
419750
419750
419750
419750
419750
419750

IQR
0.600
57.5
1.56
35.4
4.00
2.211x1073
3.521 x 10*
1.133 x 10*
0.790
0.0
3.786 x 1078

Median
1.000
1.888 x 10°
1.52
1.888 x 10°
798
—1.058 x 1072
1.736 x 10*
1.083 x 10*
18.4
10.00
—8.923x107°

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

Minimum
0.400
1.313 x 10°
0.838
1.327 x 103
773
—4.221x 1072
1.514 x 103
215
17.0
10.00
—3.033x 1077

Maximum
1.000
2.167 x 10°
394
2.219 x 10°
805
2.167 x 1072
1.279 x 107
3.969 x 10!2
20.9
30.0
3.448 x 1076

25 % percentile
0.400
1.858 x 10°
1.19
1.869 x 103
796
—1.184 x 1072
6.012 x 103
5.897 x 10°
18.0
10.00
—2.887 x 108

75 % percentile
1.000
1.916 x 10°
2.75
1.904 x 103
800
—9.630x 1073
4122 x 10*
1.723 x 10*
18.8
10.00
8.981 x 10~°



Table 7: Correlation matrix

% n e o] %] X xR s
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1.000 1.227x 1073 —3.521x1072 —6.646x 1073 —8.591x 1072 —4.879x10"2  3.789 x 102 —0.315 —6.563x 107  7.597 x 10~* 0.180 1.021 x 1072 0.251
1.227x 1073 1.000 8.840 x 1072 —0.613 0.386 —0.493 —7.647x1073 —1.585x107%2 —1.528x1073 —1.594x 1073 —0.662 —2.892x 1072 —0.123
—3.521x1072  8.840x 1072 1.000 —9.289 x 1072 0.349 4454% 1072 2.940x 1072  —1.666x1072 —8.675x107°> 8.721x 107 —0.248 —1.919x 102 —0.141
—6.646 x 1073 —0.613 —9.289 x 1072 1.000 —0.520 0.925 —7789%x 1073 —1.151x 1072  3.093x10™* —4.342x10~* 0.592 —1.612x 1072 —0.106
—8.591 x 102 0.386 0.349 —0.520 1.000 —0.290 —3.968x 1073  3.356x1072 —4.187x107* —8.955x10~* —0.528 —1.958 x 1072 —7.462 x 1072
—4.879 x 1072 —0.493 4.454 x 1072 0.925 —0.290 1.000 —1.413x 1072 3.189x 1073 4.801x107* —1.384x 1073 0.317 —3.426 x 1072 —0.146
3.789x 1072 —7.647x 1073  2.940x 1072 —7.789x 1073 —3.968x1073 —1.413x1072 1.000 —1.575%x 1072 —4.443x10* —4.510x10~* 3.785x 1073 1.159 x 1072 1.442 x 1072
—0.315 —1.585%x 1072 —1.666x 1072 —1.151x1072  3.356x 1072 3.189x 1073 —1.575%x 1072 1.000 1.438 x 10~* 1.178x 1073 —5.844x 1072 —1.189x 1072 —0.152
—6.563%x 107> —1.528x 1073 —8.675x107° 3.093x107% —4.187x107* 4.801x107% —4.443x107* 1.438x10~* 1.000 —1.533%x 107 —1.488x10* 8.521x107* —6.058x10~*
7597 x107% —1.594x 1073  8.721x107° —4342x107* —8.955x107* —1.384x1073 —4510x10~* 1.178x1073 —1.533x10°° 1.000 2511 %1073 3.042x 1073 2.119x 1072
0.180 —0.662 —0.248 0.592 —0.528 0.317 3.785x 1073 —5.844x 1072 —1.488x107* 2.511x1073 1.000 —3.405x 1072 4.468 x 1072
1.021 x 1072 —2.892x 1072 —1919x1072 —1.612x1072 —1958x10"2 —3.426x1072 1.159x1072 —1.189x1072 8.521x10~* 3.042%x 1073 —3.405x 1072 1.000 4.979 x 1072

0.251 —0.123 —0.141 —0.106 —7.462 x 1072 —0.146 1.442 % 1072 —0.152 —6.058x107*  2.119x 1072 4.468 x 1072 4.979 x 1072 1.000



Table 8: Covariance matrix
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279 0.325 —18.8 —4.72 —3.12 —27.8 1.80 —1.802% 102 —8357x 10° 6.285 x 107 1.34 0.213 1.624 x 1077
0.325 252 44.9 —414 13.4 —267 —0.345 —8.620x107*  —1.851x 107 —1.254x 108 —4.69 —0.574 —7.569 x 108
—18.8 44.9 1.024 x 103 —126 24.3 48.7 2.68 —1.826x 1073 —2.118 x 10° 1.383 x 107 —3.54 —0.767 —1.746 x 1077
—4.72 —414 —126 1.808 x 103 —48.2 1.345 x 103 —0.943 —1.676 x 1073 1.003 x 107 —9.153 x 107 11.2 —0.856 —1.744 x 1077
—3.12 13.4 24.3 —48.2 4.74 -21.6 —2.459x 1072 2.504x107* —6.957x10°  —9.668 x 10° —0.512 —5.327x 1072 —6.308 x 10~°
—27.8 —267 48.7 1.345 % 103 -21.6 1.168 x 103 —1.37 3.733x 1074 1.252 % 107 —2.345 x 108 4.83 —1.46 —1.931 x 1077

1.80 —0.345 2.68 —0.943 —2.459 x 1072 —1.37 8.10 —1534x 107  —9.644x 105 —6.361 x10°  4.798 x 1073 4.121 x 1072 1.593 x 107°

—1.802x 1072 —8.620x10* —1.826x1073 —1.676x1073  2.504x 10~* 37331074 —1.534x107*  1.173x 107 376 1.999 x 10 —8917x 107> —5.087x 107> —2.025x 10~
—8357x10°  —1.851x107  —2.118x10° 1.003 x 107 —6.957 x 10° 1.252 x 107 —9.644 x 10° 376 5.819x 107 5797 x 102 —5.059 x 10* 8.121 x 10° —1.793 x 1072
6.285 x 107 —1.254 x 108 1.383 x 107 —9.153x 107  —9.668 x 10°  —2.345x10%8  —6.361 x 10° 1.999 x 10* —5.797x 102 2.457 x 10" 5.544 % 100 1.884 x 107 4.08

1.34 —4.69 —3.54 11.2 —0.512 4.83 4798 %1073 —8917x 107>  —5.059 x 10* 5.544 % 100 0.198 —1.895x 1072  7.725x 10710

0.213 —0.574 —0.767 —0.856 —5.327 x 1072 —1.46 4.121%x1072  —5.087x 1073 8.121 x 10° 1.884x 107  —1.895x 1072 1.56 2415%x 107

1.624x 1077 —7569x 1078 —1.746x 1077 —1.744x1077 —6308x 1072 —1.931x1077 1.593x107% —2.025x10~'"" —1.793 x 1072 4.08 7.725%x 10710 2.415%x107° 1.506 x 10~13
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Figure 1: Map of correlation graph for 2025-05-15 to 2025-05-17.
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Viewing zenith angle
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Degrees of freedom 4
Number of iterations

Fluorescence 4

Figure 2: Map of correlation matrix for 2025-05-15 to 2025-05-17.
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3 Granule outlines

/V

Figure 3: Outline of the granules.
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4 Input data monitoring

processing status
Status CTMCH4

Status CTM CO

tus Internal Cloud Mask
Status MET 2D

Status NPP VIIRS
leNadirEquatorCrossing ks

processing mode Offline

algorithm version 1.7.0
orbt

processor version 2.8.0

product version 1.6.0

revision f775492ad134
initialization (s)
processing (s)
time per pixel
o time per pixel
AUX CTMCH4 2025-05-15, 2025-05-18025-05-15, .5-0’5, 2025-05-17 2025-05-16, 2025-05-17
AUX CTM CO 2025-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D ER8 2025.-16 03:2025-05-16 03:25»05».)3:00, 2025.-16 15:0025-05-16 15:rmn25-05-1.15:00, 2025
AUX MET OF ER0) 2025.—16 03:2025-05-16 03:(1m25-05-.)3:oo, 2025.—16 15:0025-05-16 15:(2@25-05-1.15;00, 2025
AUX MET TP B 2025.-16 03:2025-05-16 03:011)25»05».)3:00, 2025.-16 15:0025-05-16 15:@@25—05—1.15:00, 2025

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

L1B IR SIR 39328 .

L1B IR UVN 39328 .
LUT CH4AER 2015-10-08 18:05
LUT CH4CIR 2015-10-16 11:30

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

2025-05-15

Figure 4: Input data per granule
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S Warnings and errors

100;

'V
\

| PSR

Fraction of total pixels
= =
o o
b N

[
o
A

10_5;

] —e=|aerosol boundary error 4¢

{ == altitude consistency yaring occufrences

{1 =@~ altitude roughnessfiltef dccurrences

] nces
-‘- cf viirs swir ifov fjltgh occdrrences

=a-| chi2 error occurr

]_0_6 —P—|cloud-warning-o

1 =il convergence errgr occurrgnces

-@~ processedpt

=ge=Jsnr rande error occurrences
Successjully processed pixels
-4 sth}warning occurrences
-’- svd error occurrences

== |sza rande error occurrences
=>éJvzarande error dccurrences

max iterafion converdence error occurrences
max optidal thickness erfer occurrences
=&=numericaferroroccurrence
== ocean filt4r occurrences

urrence

39322 39324 39326 39328 39330 39332 39334 39336
Orbit

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

2025-05-16

e S
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Mole fraction of CHa [parts per 10°] x103

Figure 6: Map of “Mole fraction of CH4” for 2025-05-15 to 2025-05-17
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2025-05-16

e

0.0 25 50 7.5 10.0 12,5 15.0 17.5 20.0
Precision of mole fraction of CHa4 [parts per 10°]

Figure 7: Map of “Precision of mole fraction of CH4” for 2025-05-15 to 2025-05-17
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2025-05-16

<TI0 >

1.6 1.7 1.8 1.9 2.0 2.1
Bias corrected mole fraction of CHa [parts pex10?]

Figure 8: Map of “Bias corrected mole fraction of CH4” for 2025-05-15 to 2025-05-17
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2025-05-16

e —
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Figure 9: Map of “Fluorescence” for 2025-05-15 to 2025-05-17
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7 Zonal average
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Figure 11: Zonal average of “QA value” for 2025-05-15 to 2025-05-17.

20




Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

— all
— land
— sea

1750 1800 1850
Mole fraction of CHa4 [parts per 10°]

1900

Figure 12: Zonal average of “Mole fraction of CH4” for 2025-05-15 to 2025-05-17.
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Figure 13: Zonal average of “Precision of mole fraction of CH4” for 2025-05-15 to 2025-05-17.
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Figure 14: Zonal average of “Bias corrected mole fraction of CHy” for 2025-05-15 to 2025-05-17.
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Figure 15: Zonal average of “Number of points in the spectrum” for 2025-05-15 to 2025-05-17.
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Figure 16: Zonal average of “Spectral offset SWIR (Aqye — Anominal)” for 2025-05-15 to 2025-05-17.
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Figure 17: Zonal average of “y> (SWIR)” for 2025-05-15 to 2025-05-17.
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Figure 18: Zonal average of “y> (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 19: Zonal average of “Degrees of freedom” for 2025-05-15 to 2025-05-17.
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Figure 20: Zonal average of “Number of iterations” for 2025-05-15 to 2025-05-17.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.
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Figure 22: Histogram of “QA value” for 2025-05-15 to 2025-05-17
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Figure 23: Histogram of “Mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 26: Histogram of “Number of points in the spectrum” for 2025-05-15 to 2025-05-17
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Figure 27: Histogram of “Spectral offset SWIR (Aqye — Anominal)” for 2025-05-15 to 2025-05-17
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Figure 28: Histogram of “)2 (SWIR)” for 2025-05-15 to 2025-05-17
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Figure 29: Histogram of “x? (NIR)” for 2025-05-15 to 2025-05-17
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Figure 30: Histogram of “Degrees of freedom” for 2025-05-15 to 2025-05-17
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Figure 32: Histogram of “Fluorescence” for 2025-05-15 to 2025-05-17
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9 Along track statistics

The TROPOMI instrument uses different binned detector rows for different viewing directions. In this section statistics are

presented for each of the binned rows in the instrument.
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Figure 33: Along track statistics of “QA value” for 2025-05-15 to 2025-05-17
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Figure 34: Along track statistics of “Mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 35: Along track statistics of “Precision of mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 36: Along track statistics of “Bias corrected mole fraction of CH4” for 2025-05-15 to 2025-05-17
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Figure 37: Along track statistics of “Number of points in the spectrum” for 2025-05-15 to 2025-05-17
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Figure 38: Along track statistics of “Spectral offset SWIR (Aqye — Anominal)” for 2025-05-15 to 2025-05-17

47



¥2 (SWIR)

1-99% - 5-95%

-—— 10-90% === 23-75% — Median

200000 A

175000 -

150000 -

125000

100000 A

75000

50000

25000

25 50 75

100
Binned row index

125 150 175 200

Figure 39: Along track statistics of “x? (SWIR)” for 2025-05-15 to 2025-05-17
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Figure 40: Along track statistics of “x? (NIR)” for 2025-05-15 to 2025-05-17
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Figure 41: Along track statistics of “Degrees of freedom” for 2025-05-15 to 2025-05-17
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Figure 42: Along track statistics of “Number of iterations” for 2025-05-15 to 2025-05-17
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Figure 43: Along track statistics of “Fluorescence” for 2025-05-15 to 2025-05-17
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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 2025-05-15 to 2025-05-17.

53



SUOII_AISO JO JaquInN

70
60

0 0 o 0 O
N <t mMm o~ —

8000 10000

6000

2025-05-16

4000

2000

T T T T o
Te} o Te} o
N o+ o~ 9
n_v o A_U —
| |

[{-dS ;WU ,_W ;_S |oW] 92uadsaion|4

x2 (NIR)
2025-05-16

SUOIleAIaSqo JO JoquinN

10°

[{-JS WU ,_W {_S [oW] 92Uadsaion|

6000 8000 10000

4000

2000

X2 (NIR)

Figure 45: Scatter density plot of “x2 (NIR)” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 46: Scatter density plot of “y> (NIR)” against “Number of iterations” for 2025-05-15 to 2025-05-17.
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Figure 47: Scatter density plot of “x2 (SWIR)” against “)2 (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 48: Scatter density plot of “x? (SWIR)” against “Degrees of freedom” for 2025-05-15 to 2025-05-17.
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Figure 50: Scatter density plot of “y> (SWIR)” against “Number of iterations” for 2025-05-15 to 2025-05-17.
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Figure 51: Scatter density plot of “Degrees of freedom” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 52: Scatter density plot of “Degrees of freedom” against “Number of iterations” for 2025-05-15 to 2025-05-17.
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Figure 53: Scatter density plot of “Latitude” against “x? (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 54: Scatter density plot of “Latitude” against “x? (SWIR)” for 2025-05-15 to 2025-05-17.
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Figure 55: Scatter density plot of “Latitude” against “Degrees of freedom” for 2025-05-15 to 2025-05-17.

—40 -20 0 20 40 60 80
Latitude [°N]

64

x103

w N Ul

Number of observations

N

10°

102

10t

100

Number of observations



SUOIleAI=Sqo JO JoquinN

o N o 7o} o
(=] M~ Yo} N o LN o
o — — — — ~ N

S ERE T e R

2025-05-16

[}
eop v = e e e
. i
<
-
o
oo_
I -
V| <
—
T T T T T T T
o LN o LN o Te] o LN o
S &~ @° o4 S N ! 9~ 9
— o o o o o o o —
| | [ |

[{-dS ;WU ,_W ;_S |oW] 92uadsaion|4

60 80

40

20

-60 -40 -20

-80

Latitude [°N]

SUOIleAIaSqo JO JoquinN

—

102
0
10°

80

60

40

T+

L | | m
(o] | S
-
%- —--.I--r- - III-H-I J ﬁ-’ = o
_H_,.1 it o 1 o Y :1-.-1- SRy ot |
(o]
o
N L w m
e LY !
o
pd
|
o
- ©
|
o
® L o
) |
—
T T T T T T T
o n o Te} o n o n o
S ~ mw o S ~ wn ~ 2

[{-JS WU ,_W {_S [oW] 92Uadsaion|

Latitude [°N]

Figure 56: Scatter density plot of “Latitude” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 57: Scatter density plot of “Latitude” against “Mole fraction of CH,4” for 2025-05-15 to 2025-05-17.
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Figure 60: Scatter density plot of “Latitude” against “Number of iterations” for 2025-05-15 to 2025-05-17.
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Figure 61: Scatter density plot of “Latitude” against “Number of points in the spectrum” for 2025-05-15 to 2025-05-17.
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Figure 62: Scatter density plot of “Latitude” against “Spectral offset SWIR (Aue — Anominal)” for 2025-05-15 to 2025-05-17.
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Figure 63: Scatter density plot of “Bias corrected mole fraction of CH,” against “x2 (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 65: Scatter density plot of “Bias corrected mole fraction of CH4” against “Degrees of freedom” for 2025-05-15 to
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Figure 68: Scatter density plot of “Bias corrected mole fraction of CH4” against “Number of points in the spectrum” for
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Figure 70: Scatter density plot of “Mole fraction of CHy4” against “y> (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 71: Scatter density plot of “Mole fraction of CH,” against “)2 (SWIR)” for 2025-05-15 to 2025-05-17.
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Figure 72: Scatter density plot of “Mole fraction of CH4” against “Degrees of freedom” for 2025-05-15 to 2025-05-17.
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2025-05-17.

86



2025-05-16

suoljeAlasqo Jo JaquinN

8000 -

6000 -
4000 A

(YIN) X

2000 -

Precision of mole fraction of CHa4 [parts per 10°]

05-16

2025-

SUOI3BAISSJO JO JBQqUINN

8000 -

6000 -
4000 A

(YIN) X

2000 A

Precision of mole fraction of CHa4 [parts per 10°]

Figure 78: Scatter density plot of “Precision of mole fraction of CH,” against “y> (NIR)” for 2025-05-15 to 2025-05-17.

87



2025-05-16

10000 - 900
800
8000 - 700
g
600 o
__ 6000 g
x 500 ¢
Z 8
e 400 °
4000 A 9
300 §
=
2000 - 200
100
0 T T T T T T T O
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Precision of mole fraction of CHa4 [parts per 10°]
2025-05-16
10000 -
8000 -
2 2
10° 5
__ 6000 - g
z 2
= 3
Ny ‘6
> -
4000 - 8
10! £
=
2000 A
0 . 10°

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Precision of mole fraction of CHa4 [parts per 10°]
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Figure 80: Scatter density plot of ‘“Precision of mole fraction of CH” against “Degrees of freedom” for 2025-05-15 to
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Figure 81: Scatter density plot of “Precision of mole fraction of CH4” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 82: Scatter density plot of “Precision of mole fraction of CH4” against “Bias corrected mole fraction of CH4” for
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Figure 83: Scatter density plot of “Precision of mole fraction of CH4” against “Number of iterations” for 2025-05-15 to
2025-05-17.
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Figure 84: Scatter density plot of “Precision of mole fraction of CH4” against “Number of points in the spectrum” for 2025-
05-15 to 2025-05-17.
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Figure 85: Scatter density plot of “Precision of mole fraction of CH,” against “Spectral offset SWIR (Ayye — Anominal)” for
2025-05-15 to 2025-05-17.
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Figure 86: Scatter density plot of “Mole fraction of CH4” against “Spectral offset SWIR (Ayue — Anomina)” for 2025-05-15
to 2025-05-17.
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“Number of iterations” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 88: Scatter density plot of “Number of points in the spectrum” against “y> (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 91: Scatter density plot of “Number of points in the spectrum” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 97: Scatter density plot of “Solar zenith angle” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 102: Scatter density plot of “Solar zenith angle” against “Number of iterations” for 2025-05-15 to 2025-05-17.
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Figure 103: Scatter density plot of “Solar zenith angle” against “Number of points in the spectrum” for 2025-05-15 to 2025-

05-17.
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Figure 105: Scatter density plot of “Viewing zenith angle” against “x2 (NIR)” for 2025-05-15 to 2025-05-17.
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Figure 106: Scatter density plot of “Viewing zenith angle” against “)2 (SWIR)” for 2025-05-15 to 2025-05-17.
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Figure 107: Scatter density plot of “Viewing zenith angle” against “Degrees of freedom” for 2025-05-15 to 2025-05-17.
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Figure 108: Scatter density plot of “Viewing zenith angle” against “Fluorescence” for 2025-05-15 to 2025-05-17.
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Figure 109: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2025-05-15 to 2025-05-17.
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Figure 110: Scatter density plot of “Viewing zenith angle” against “Mole fraction of CH4” for 2025-05-15 to 2025-05-17.
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Figure 111: Scatter density plot of “Viewing zenith angle” against “Bias corrected mole fraction of CH4” for 2025-05-15 to
2025-05-17.

120



2025-05-16 <107

20.0 5
S 175
g 4
£ 15.0
3 2
= ks
T 125 3 8
5 o
S 10.0 S
5] 5
E [
Y q)
o 7.5 2-0
Lo 1S
35
IS =2
S 50
S 1
u
o 25
o
0-0 T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90
Viewing zenith angle [°]
2025-05-16
20.0
S 175
g 103
£ 15.0
3 2
= o
3 125 s
LS 102 8
_6 10.0 <
g ks
= o
Q0
% 7.5 £
E S5
“ 10t <
S 50
C
S
u
o 251
o
0.0 T T T T T T T T 100

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

Figure 112: Scatter density plot of “Viewing zenith angle” against ‘“Precision of mole fraction of CH,” for 2025-05-15 to
2025-05-17.
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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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