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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]
fluorescence [mol s~ m™2 nm~!
land fraction [1]

sr1]

Table 1: Parameterlist and basic statistics for the analysis

mean +0C
0.676+0.266
(0.18140.009) x 10*
3.04+1.58
(0.18240.009) x 10*
798+3
(—1.107+£0.238) x 102
(0.360 +439.954) x 107
(0.113484.011) x 10’
17.840.5
10.14+1.2
(—2.188+£2.975) x 103
0.95940.185

Count
1503432
1503432
1503432
1503432
1503432
1503432
1503432
1503432
1503432
1503432
1503432
1503432

Mode
0.905
1.732 x 103
1.30
1.752 x 103
798
—1.100 x 1072
2.450 x 103
3.850 x 103
17.2
10.2
—5.700 x 10~°
0.995

IQR
0.540
176
1.73
156
4.00
1.982x 1073
7.502 x 103
1.338 x 10*
0.920
0.0
3.418 x 10°8
0.0

Median
0.900
1.771 x 103
2.78
1.793 x 103
798
—1.091 x 102
3.835x 103
1.415 x 10*
17.7
10.00
—2.394%x 1078
1.000

Minimum
0.360
1.327 x 103
0.791
1.330 x 103
754
—7.096 x 102
1.474 x 103
159
17.0
10.00
—2.887x 1077
0.0

Maximum
0.900
2.424 x 103
29.0
2.448 x 103
805
5.013x 1072
5.394 x 1012
9.410 x 10"
20.9
30.0
1.184 x 107
1.000



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™2 nm™!
land fraction [1]

st

1%
0.360
1.653 x 103
1.11
1.667 x 103
792
—1.720x 1072
1.913 x 103
1.072 x 103
17.1
10.00
—8.134x 1078
0.0

5%
0.360
1.695 x 103
1.26
1.710 x 103
793
—1.426 x 1072
2.115% 103
1.990 x 103
17.2
10.00
—6.148 x 1078
0.895

Table 2: Percentile ranges

10 %
0.360
1.709 x 103
1.39
1.726 x 103
794
—1.338x 1072
2.269 x 10
3.160 x 103
17.2
10.00
—5.305%x 1078
0.994

15.9%
0.360
1.720 x 103
1.59
1.737 x 103
795
—1.275%x 1072
2.426 x 103
4292 % 103
17.2
10.00
—4.707 %1078
1.000

25%
0.360
1.732x 103
1.95
1.750 x 103
796
—1.205 x 1072
2.678 x 103
6.509 x 103
17.3
10.00
—4.058 x 108
1.000

75 %
0.900
1.908 x 103
3.68
1.906 x 103
800
—1.007 x 1072
1.018 x 10*
1.989 x 10*
18.2
10.00
—6.396 x 10~°
1.000

84.1%
0.900
1.929 x 103
427
1.928 x 103
801
—9.646 x 1073
1.860 x 10*
2.201 x 10*
18.4
10.00
7.888 x 1010
1.000

90 %
0.900
1.941 x 103
4.88
1.940 x 103
802
—9.189x 1073
2.678 x 10*
2.370 x 10*
18.6
10.00
9.507 x 10~°
1.000

95 %
0.900
1.954 x 103
5.84
1.952 x 103
803
—8.294 % 1073
3.833 x 10*
2.584 x 10*
18.7
10.00
2.444 x 1078
1.000

99 %
0.900
1.974 x 103
8.47
1.974 x 10°
804
—4.650x 1073
6.464 x 10*
3.011 x 10*
18.9
12.0
6.686 x 108
1.000



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]
fluorescence [mol s~! m~2 nm ™!
land fraction [1]

srfl]

mean £0
0.624+0.270
(0.19340.003) x 10*
2.4541.58
(0.19340.003) x 10*
798 +3
(—1.1244+0.311) x 1072
(0.191 +£0.246) x 10
(0.279 £62.292) x 10°
18.3+£0.4
10.24+1.8
(—6.980 +20.220) x 10~°
0.980+0.095

Count
470394
470394
470394
470394
470394
470394
470394
470394
470394
470394
470394
470394

IQR
0.540
34.8
1.30
36.0
4.00
2.629 x 1073
1.797 x 10*
5.565 x 103
0.558
0.0
1.650 x 108
1.399 x 103

Median
0.360
1.930 x 10°
1.92
1.929 x 103
798
—1.112x 1072
1.113 x 104
4.827 x 103
18.3
10.00
—8.772x107°
1.000

Minimum
0.360
1.464 x 103
0.841
1.460 x 103
754
—7.096 x 1072
1.827 x 103
159
17.0
10.00
—2.334 %1077
0.0

Maximum
0.900
2.424 x 103
23.7
2.448 x 103
805
5.013x 1072
3.566 x 10°
3.535 x 1010
20.9
30.0
6.666 x 1077
1.000

25 % percentile
0.360
1.912 x 10°
1.49
1.909 x 10°
796
—1.261 x 1072
6.281 x 103
2914 x 103
18.0
10.00
—1.712x 1078
0.999

75 % percentile
0.900
1.946 x 103
2.79
1.945 x 103
800
—9.980 x 103
2.425 x 10*
8.479 x 103
18.6
10.00
—6.209 x 10710
1.000



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]
fluorescence [mol s ! m~2 nm™!
land fraction [1]

srfl]

mean +G
0.699+0.261
(0.176 £0.006) x 10*
3.314+1.50
(0.177 £0.005) x 10*
798 +3
(—1.09940.196) x 1072
(0.523 +530.751) x 107
(0.1514101.262) x 107
17.6+0.4
10.1+£0.8
(—2.867 £3.090) x 1078
0.950+0.213

Count
1033038
1033038
1033038
1033038
1033038
1033038
1033038
1033038
1033038
1033038
1033038
1033038

IQR
0.540
53.0
1.45
58.2
4.00
1.740 x 1073
1.789 x 10°
8.273 x 103
0.487
0.0
2.955 x 1078
0.0

Median
0.900
1.744 x 10°
3.06
1.764 x 103
798
—1.085x 1072
3.013 x 103
1.765 x 10*
17.4
10.00
—3.435x 1078
1.000

Minimum
0.360
1.327 x 103
0.791
1.330 x 10°
780
—5.624 x 1072
1.474 x 103
477
17.0
10.00
—2.887 x 1077
0.0

Maximum
0.900
1.992 x 103
29.0
2.047 x 103
805
3.624 x 1072
5.394 x 102
9.410 x 10!
20.6
30.0
1.184 x 1076
1.000

25 % percentile
0.360
1.722 x 103
2.43
1.739 x 103
796
—1.183x 1072
2463 x 10°
1.337 x 10*
17.3
10.00
—4.569 x 1078
1.000

75 % percentile
0.900
1.775 x 103
3.88
1.797 x 103
800
—1.009 x 1072
4.252 x 103
2.164 x 10*
17.7
10.00
—1.614x 1078
1.000



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~
land fraction [1]

m~2nm™! sr‘l]

mean =0
0.463+0.212

(0.185+0.004) x 10*

2.234+0.66

(0.18640.004) x 10*

798 +3

(—=1.0254+0.187) x 102
(0.1174£25.079) x 10°
(0.329 +47.847) x 108

18.2+0.2
10.0+0.5

(1.47945.040) x 1078

0.0£0.00

Count
46268
46268
46268
46268
46268
46268
46268
46268
46268
46268
46268
46268

IQR
0.0
39.3
0.947
39.5
4.00
1.395 x 1073
6.487 x 10°
3.269 x 10°
0.259
0.0
2.842 x 108
0.0

Median
0.360
1.858 x 103
2.08
1.865 x 103
798
—1.027 x 1072
8.518 x 103
3.621 x 103
18.2
10.00
1.107 x 102
0.0

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

Minimum
0.360
1.528 x 103
0.791
1.534 x 103
780
—3.276 x 1072
2.637 x 103
676
17.1
10.00
—1.621 x 1077
0.0

Maximum
0.900
1.978 x 10°
5.75
1.986 x 103
803
1.267 x 1072
5.394 x 1012
9.410 x 10'!
20.4
29.0
1.184 x 10°°
0.0

25 % percentile
0.360
1.837 x 10°
1.76
1.845 % 103
796
—1.101 x 1072
5.691 x 10°
2.272 % 10°
18.0
10.00
—9.058 x 107?
0.0

75 % percentile
0.360
1.877 x 10°
2.70
1.884 x 103
800
—9.617x 1073
1.218 x 104
5.541 x 10°
18.3
10.00
1.936 x 10~8
0.0



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~2 nm™!
land fraction [1]

srfl]

mean +o
0.693+0.262

(0.17940.009) x 10*

3.10£1.56

(0.180+0.008) x 10*

798 +3

(—1.10740.189) x 1072
(0.990 +2.849) x 10*
(0.128 4-38.039) x 10°

17.7£0.5
10.1£1.2

(—2.579+£2.744) x 1078

1.000+£0.000

Count
1265616
1265616
1265616
1265616
1265616
1265616
1265616
1265616
1265616
1265616
1265616
1265616

IQR
0.540
156
1.71
135
4.00
1.860 x 1073
5.767 x 10°
1.030 x 10*
0.826
0.0
3.277x 1078
0.0

Median
0.900
1.756 x 103
2.88
1.778 x 103
798
—1.092x 1072
3.384 x 103
1.585 x 10*
17.5
10.00
—2.947x 1078
1.000

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

Minimum
0.360
1.327 x 103
0.841
1.330 x 10°
754
—5.558 x 1072
1.474 x 103
250
17.0
10.00
—2.334x 1077
1.000

Maximum
0.900
2.335x 103
29.0
2.426 x 103
805
2772 x 1072
1.250 x 107
3.535 % 1010
20.9
30.0
8.675 x 1077
1.000

25 % percentile
0.360
1.727 x 103
2.06
1.745 x 103
796
—1.198 x 1072
2.572 x 103
1.042 x 10*
17.3
10.00
—4.298 x 1078
1.000

75 % percentile
0.900
1.884 x 103
3.76
1.880 x 103
800
—1.012x 1072
8.339 x 103
2.072 x 10*
18.1
10.00
~1.021x 1078
1.000



3 Granule outlines

=3

Figure 1: 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
processing mode Near-realtime

algorithm version 1.8.0
orbit 12104 42105 42106 42107 42108 42109 42110 42111 42112 42113 42114 42115 42116 4211
processor version 02.09.01
product version 1.7.0
revision git:b9b81f4d

AUX CTMCH4 2025-11-28
AUX CTM CO 2025-01-01
AUX ISRF 2021-01-07 10:32
AUX MET 2D 1-27.2}3)11»28 03:00 2025-11-28 03:00 .25—11—28 03:.25—11—28 15:00 2025-11-28 15:00 20.1-2
AUX MET QP 1—27.213)11»28 03:00 2025-11-28 03:00 .25-11-23 03:.25-11-28 15:00 2025-11-28 15:00 20.1—2
AUX MET TP 1-27.201)11-28 03:00 2025-11-28 03:00 .25-11-28 03:.25—11—28 15:00 2025-11-28 15:00 20.1-2

CFGCH4 F 2023-09-01 00:00
CFG CH4 2025-09-13 00:00
L1B IR SIR
L1B IR UVN
LUT CH4AER 2015-10-08 18:05
LUT CH4CIR 2015-10-16 11:30
REF DEM 2019-04-04
REF SOLAR 2025-08-27 20:39
REF XS CH4 2020-07-10 08:26

02:00  04:00  06:00  08:00  10:00  12:00  14:00  16:00  18:00  20:00  22:00  00:00
2025-11-28

Figure 2: Input data per granule



S Warnings and errors
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Figure 3: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2025-11-28

e S
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Figure 4: Map of “Mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 5: Map of “Precision of mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 6: Map of “Bias corrected mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 7: Map of “Fluorescence” for 2025-11-28 to 2025-11-29
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Figure 8: Map of “Land fraction” for 2025-11-28 to 2025-11-29
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Figure 9: Map of the number of observations for 2025-11-28 to 2025-11-29
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7 Zonal average
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Figure 10: Zonal average of “QA value” for 2025-11-28 to 2025-11-29.
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Figure 11: Zonal average of “Mole fraction of CH4” for 2025-11-28 to 2025-11-29.
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Figure 12: Zonal average of “Precision of mole fraction of CH4” for 2025-11-28 to 2025-11-29.
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Figure 13: Zonal average of “Bias corrected mole fraction of CH4” for 2025-11-28 to 2025-11-29.
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Figure 14: Zonal average of “Number of points in the spectrum” for 2025-11-28 to 2025-11-29.
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Figure 15: Zonal average of “Spectral offset SWIR (Aqye — Anominal)” for 2025-11-28 to 2025-11-29.
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Figure 16: Zonal average of “x? (SWIR)” for 2025-11-28 to 2025-11-29.
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Figure 17: Zonal average of “x2 (NIR)” for 2025-11-28 to 2025-11-29.
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Figure 18: Zonal average of “Degrees of freedom” for 2025-11-28 to 2025-11-29.
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Figure 19: Zonal average of “Number of iterations” for 2025-11-28 to 2025-11-29.
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Figure 20: Zonal average of “Fluorescence” for 2025-11-28 to 2025-11-29.
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Figure 21: Zonal average of “Land fraction” for 2025-11-28 to 2025-11-29.
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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 2025-11-28 to 2025-11-29
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Observation density
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Figure 23: Histogram of “Mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 24: Histogram of “Precision of mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 25: Histogram of “Bias corrected mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 26: Histogram of “Number of points in the spectrum” for 2025-11-28 to 2025-11-29
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Figure 27: Histogram of “Spectral offset SWIR (Aqye — Anominal)” for 2025-11-28 to 2025-11-29
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Figure 28: Histogram of “x? (SWIR)” for 2025-11-28 to 2025-11-29
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Figure 29: Histogram of “x? (NIR)” for 2025-11-28 to 2025-11-29
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Figure 30: Histogram of “Degrees of freedom” for 2025-11-28 to 2025-11-29
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Observation density

Number of observations

¥ Mean

A Median

- § . Standard deviation

~§- Inter quartile range

(=]
[=)
1

[=)]
o
1

40

20 A

0.0
leb

0.2

0.4 0.6
2025-11-28

1.4 4

1.2

1.0 1

0.8 A1

0.6

0.4 1

0.2

0.0 "
0.0

0.2

0.4 0.6
Land fraction
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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.

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

QA value
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Binned row index

Figure 34: Along track statistics of “QA value” for 2025-11-28 to 2025-11-29
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Figure 35: Along track statistics of “Mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 36: Along track statistics of “Precision of mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 37: Along track statistics of “Bias corrected mole fraction of CH4” for 2025-11-28 to 2025-11-29
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Figure 38: Along track statistics of “Number of points in the spectrum” for 2025-11-28 to 2025-11-29
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Figure 39: Along track statistics of “Spectral offset SWIR (A¢ye — Anominal)” for 2025-11-28 to 2025-11-29
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Figure 40: Along track statistics of “x? (SWIR)” for 2025-11-28 to 2025-11-29
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Figure 41: Along track statistics of “x? (NIR)” for 2025-11-28 to 2025-11-29
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Figure 42: Along track statistics of “Degrees of freedom” for 2025-11-28 to 2025-11-29
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Figure 43: Along track statistics of “Number of iterations” for 2025-11-28 to 2025-11-29
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Figure 44: Along track statistics of “Fluorescence” for 2025-11-28 to 2025-11-29
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Figure 45: Along track statistics of “Land fraction” for 2025-11-28 to 2025-11-29
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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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