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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:

x =
1
N

N

∑
i=1

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 σ(x) =

√
V (x).

V (x) =
1

N −1

N

∑
i=1

(xi − x)2 (2)

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:

P(x ≤ m) = P(x ≥ m) =
∫ m

−∞

f (x)dx =
1
2

(3)

with f (x) the probability density function.
The median is a special case of a percentile. Instead of ½ 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 µ ±σ values and the 15.9 % and
84.1 % percentiles coincide.

To get a measure for the relation of one variable x(k) with another x(l), we calculate the covariance matrix Ckl .

Ckl =C(x(k),x(l)) =
1

N −1

N

∑
i=1

(x(k),i − x(k))(x(l),i − x(l)) (4)

Rather than a dimensionally dependent covariance, it is often easier to interpret a correlation matrix Rkl , a matrix of Pearson’s
r coefficients:

Rkl = R(x(k),x(l)) =
Ckl√
CkkCll

=
Ckl√

V (xk)V (xl)
(5)

The diagonal elements of the covariance matrix are the variances of the elements, V (x(k)) =Ckk and obviously Rkk = 1.
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Table 1: Parameterlist and basic statistics for the analysis
Variable mean±σ Count Mode IQR Median Minimum Maximum
qa value [1] 0.931±0.163 23429342 0.995 0.0 1.000 0.350 1.000
cloud pressure crb [hPa] 791±192 23429342 1.005×103 278 850 130 1.060×103

cloud pressure crb precision [hPa] 2.39±9.22 23429342 0.750 1.21 0.592 3.662×10−4 1.505×103

cloud fraction crb [1] 0.462±0.387 23429342 0.996 0.827 0.361 0.0 1.000
cloud fraction crb precision [1] (2.169±14.813)×10−4 23429342 2.500×10−4 6.026×10−5 7.739×10−5 1.013×10−9 0.892
scene albedo [1] 0.453±0.334 23429342 1.500×10−2 0.619 0.422 −5.904×10−3 4.59
scene albedo precision [1] (8.761±10.701)×10−5 23429342 2.500×10−4 6.606×10−5 5.218×10−5 1.070×10−5 9.550×10−3

apparent scene pressure [hPa] 822±169 23429342 1.008×103 241 877 130 1.051×103

apparent scene pressure precision [hPa] 0.961±1.710 23429342 0.500 0.477 0.437 0.108 64.3
chi square [1] (0.222±2.554)×105 23429342 0.150 2.383×104 1.563×104 58.6 2.686×108

number of iterations [1] 3.39±1.06 23429342 3.23 1.000 3.00 1.000 14.0
fluorescence [mol s−1 m−2 nm−1 sr−1] (8.333±68.907)×10−10 23429342 2.500×10−10 5.045×10−9 9.711×10−10 −1.719×10−6 2.007×10−6

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.705±0.676)×10−9 23429342 9.500×10−10 9.845×10−10 1.633×10−9 4.782×10−10 5.671×10−9

chi square fluorescence [1] (0.474±0.932)×105 23429342 750 3.987×104 1.171×104 104 8.678×106

degrees of freedom fluorescence [1] 6.00±0.00 23429342 5.95 0.0 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 23429342 49.7 0.0 50.0 43.0 50.0
wavelength calibration offset [nm] (2.895±8.806)×10−3 23429342 2.800×10−3 5.706×10−3 2.948×10−3 −0.177 0.203
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Table 2: Percentile ranges
Variable 1 % 5 % 10 % 15.9 % 25 % 75 % 84.1 % 90 % 95 % 99 %
qa value [1] 0.500 0.500 0.500 0.900 1.000 1.000 1.000 1.000 1.000 1.000
cloud pressure crb [hPa] 254 406 502 578 667 945 974 993 1.008×103 1.019×103

cloud pressure crb precision [hPa] 0.189 0.243 0.272 0.300 0.345 1.55 2.64 4.40 8.60 29.9
cloud fraction crb [1] 5.438×10−4 1.115×10−2 2.399×10−2 4.278×10−2 8.301×10−2 0.910 1.000 1.000 1.000 1.000
cloud fraction crb precision [1] 2.006×10−5 2.280×10−5 2.561×10−5 2.945×10−5 3.974×10−5 1.000×10−4 1.176×10−4 1.902×10−4 5.624×10−4 2.747×10−3

scene albedo [1] 8.394×10−3 2.065×10−2 3.650×10−2 6.138×10−2 0.129 0.748 0.845 0.901 0.971 1.15
scene albedo precision [1] 1.290×10−5 1.492×10−5 1.792×10−5 2.240×10−5 3.045×10−5 9.651×10−5 1.391×10−4 1.945×10−4 2.959×10−4 5.566×10−4

apparent scene pressure [hPa] 355 484 564 627 716 957 981 997 1.010×103 1.019×103

apparent scene pressure precision [hPa] 0.214 0.248 0.271 0.293 0.325 0.802 1.30 2.04 3.51 8.40
chi square [1] 274 669 1.368×103 2.653×103 5.351×103 2.918×104 3.719×104 4.514×104 5.756×104 8.326×104

number of iterations [1] 2.00 2.00 2.00 3.00 3.00 4.00 4.00 5.00 5.00 7.00
fluorescence [mol s−1 m−2 nm−1 sr−1] −1.524×10−8 −7.591×10−9 −4.655×10−9 −2.929×10−9 −1.445×10−9 3.599×10−9 4.999×10−9 6.358×10−9 8.373×10−9 1.323×10−8

fluorescence precision [mol s−1 m−2 nm−1 sr−1] 7.510×10−10 8.322×10−10 9.025×10−10 9.864×10−10 1.146×10−9 2.131×10−9 2.372×10−9 2.631×10−9 2.954×10−9 3.631×10−9

chi square fluorescence [1] 386 763 1.373×103 2.248×103 3.867×103 4.374×104 8.225×104 1.351×105 2.314×105 4.590×105

degrees of freedom fluorescence [1] 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
wavelength calibration offset [nm] −2.587×10−2 −1.017×10−2 −4.839×10−3 −2.094×10−3 5.727×10−5 5.763×10−3 7.841×10−3 1.057×10−2 1.588×10−2 3.131×10−2
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Table 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.930±0.164 12283696 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 804±189 12283696 253 867 130 1.060×103 699 952
cloud pressure crb precision [hPa] 2.37±8.65 12283696 1.28 0.662 3.662×10−4 1.505×103 0.358 1.64
cloud fraction crb [1] 0.470±0.396 12283696 0.916 0.351 0.0 1.000 8.398×10−2 1.000
cloud fraction crb precision [1] (2.694±17.426)×10−4 12283696 5.576×10−5 9.741×10−5 1.800×10−9 0.892 4.456×10−5 1.003×10−4

scene albedo [1] 0.491±0.336 12283696 0.619 0.483 −1.774×10−3 4.10 0.175 0.793
scene albedo precision [1] (9.877±12.240)×10−5 12283696 7.870×10−5 5.547×10−5 1.081×10−5 1.713×10−3 3.133×10−5 1.100×10−4

apparent scene pressure [hPa] 844±154 12283696 200 896 130 1.051×103 763 963
apparent scene pressure precision [hPa] 0.781±1.187 12283696 0.376 0.429 0.131 56.9 0.322 0.698
chi square [1] (0.269±3.182)×105 12283696 2.813×104 1.853×104 89.1 2.686×108 7.154×103 3.528×104

number of iterations [1] 3.64±1.12 12283696 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.435±7.018)×10−9 12283696 5.210×10−9 1.581×10−9 −1.719×10−6 2.007×10−6 −9.971×10−10 4.213×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.725±0.661)×10−9 12283696 9.637×10−10 1.665×10−9 4.782×10−10 5.514×10−9 1.181×10−9 2.145×10−9

chi square fluorescence [1] (0.392±0.785)×105 12283696 3.270×104 1.027×104 105 8.678×106 4.090×103 3.679×104

degrees of freedom fluorescence [1] 6.00±0.00 12283696 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 12283696 0.0 50.0 44.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.854±7.676)×10−3 12283696 5.047×10−3 2.860×10−3 −8.232×10−2 8.669×10−2 3.041×10−4 5.351×10−3
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Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.933±0.163 11145646 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 776±194 11145646 295 829 130 1.034×103 639 934
cloud pressure crb precision [hPa] 2.41±9.80 11145646 1.10 0.526 9.155×10−4 1.472×103 0.334 1.44
cloud fraction crb [1] 0.453±0.375 11145646 0.754 0.371 0.0 1.000 8.177×10−2 0.835
cloud fraction crb precision [1] (1.590±11.224)×10−4 11145646 6.372×10−5 6.662×10−5 1.013×10−9 0.880 3.628×10−5 1.000×10−4

scene albedo [1] 0.412±0.327 11145646 0.587 0.363 −5.904×10−3 4.59 9.466×10−2 0.682
scene albedo precision [1] (7.531±8.526)×10−5 11145646 5.396×10−5 4.936×10−5 1.070×10−5 9.550×10−3 2.953×10−5 8.349×10−5

apparent scene pressure [hPa] 798±181 11145646 280 852 130 1.034×103 666 947
apparent scene pressure precision [hPa] 1.16±2.13 11145646 0.647 0.449 0.108 64.3 0.328 0.974
chi square [1] (0.169±1.595)×105 11145646 2.014×104 1.304×104 58.6 2.036×108 3.901×103 2.404×104

number of iterations [1] 3.11±0.92 11145646 0.0 3.00 1.000 14.0 3.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.707±66.847)×10−10 11145646 4.723×10−9 4.037×10−10 −1.593×10−6 1.887×10−6 −1.897×10−9 2.826×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.683±0.691)×10−9 11145646 1.009×10−9 1.588×10−9 5.413×10−10 5.671×10−9 1.105×10−9 2.114×10−9

chi square fluorescence [1] (0.565±1.064)×105 11145646 4.924×104 1.397×104 104 4.148×106 3.512×103 5.276×104

degrees of freedom fluorescence [1] 6.00±0.00 11145646 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 11145646 0.0 50.0 43.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.941±9.904)×10−3 11145646 6.588×10−3 3.068×10−3 −0.177 0.203 −2.903×10−4 6.298×10−3
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Table 5: Parameterlist and basic statistics for the analysis for observations over water
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.968±0.098 15647114 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 816±184 15647114 242 878 130 1.044×103 714 956
cloud pressure crb precision [hPa] 2.43±9.75 15647114 1.20 0.630 4.272×10−4 1.505×103 0.366 1.56
cloud fraction crb [1] 0.410±0.363 15647114 0.680 0.297 0.0 1.000 6.919×10−2 0.749
cloud fraction crb precision [1] (1.505±12.160)×10−4 15647114 6.990×10−5 5.435×10−5 1.800×10−9 0.892 3.010×10−5 1.000×10−4

scene albedo [1] 0.362±0.318 15647114 0.566 0.270 −5.904×10−3 4.24 6.615×10−2 0.632
scene albedo precision [1] (7.833±10.766)×10−5 15647114 5.560×10−5 4.512×10−5 1.070×10−5 9.550×10−3 2.331×10−5 7.891×10−5

apparent scene pressure [hPa] 836±169 15647114 220 891 130 1.041×103 748 968
apparent scene pressure precision [hPa] 1.25±2.03 15647114 0.869 0.569 0.108 64.3 0.360 1.23
chi square [1] (0.164±1.418)×105 15647114 2.036×104 1.029×104 58.6 2.078×108 2.943×103 2.331×104

number of iterations [1] 3.11±0.94 15647114 0.0 3.00 1.000 14.0 3.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (2.650±63.358)×10−10 15647114 4.442×10−9 3.474×10−10 −1.676×10−6 2.007×10−6 −1.690×10−9 2.752×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.569±0.665)×10−9 15647114 9.423×10−10 1.417×10−9 4.782×10−10 5.671×10−9 1.030×10−9 1.972×10−9

chi square fluorescence [1] (0.389±0.788)×105 15647114 3.299×104 1.133×104 104 8.678×106 3.919×103 3.691×104

degrees of freedom fluorescence [1] 6.00±0.00 15647114 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 15647114 0.0 50.0 43.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.859±10.151)×10−3 15647114 6.759×10−3 2.933×10−3 −0.177 0.203 −5.209×10−4 6.238×10−3
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Table 6: Parameterlist and basic statistics for the analysis for observations over land
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.831±0.241 5894286 0.500 1.000 0.350 1.000 0.500 1.000
cloud pressure crb [hPa] 735±196 5894286 299 761 130 1.060×103 605 905
cloud pressure crb precision [hPa] 2.27±7.90 5894286 1.20 0.490 3.662×10−4 889 0.313 1.52
cloud fraction crb [1] 0.586±0.416 5894286 0.873 0.685 0.0 1.000 0.127 1.000
cloud fraction crb precision [1] (3.894±20.366)×10−4 5894286 3.790×10−5 1.000×10−4 1.013×10−9 0.880 9.173×10−5 1.296×10−4

scene albedo [1] 0.661±0.284 5894286 0.480 0.700 5.807×10−3 4.59 0.406 0.886
scene albedo precision [1] (1.149±1.080)×10−4 5894286 9.939×10−5 7.702×10−5 1.318×10−5 1.728×10−3 4.330×10−5 1.427×10−4

apparent scene pressure [hPa] 784±166 5894286 277 822 130 1.051×103 651 928
apparent scene pressure precision [hPa] 0.376±0.121 5894286 0.128 0.351 0.161 25.5 0.298 0.426
chi square [1] (0.329±3.582)×105 5894286 2.283×104 2.445×104 169 2.194×108 1.507×104 3.791×104

number of iterations [1] 3.99±1.07 5894286 1.000 4.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.924±7.565)×10−9 5894286 5.069×10−9 2.441×10−9 −1.719×10−6 1.442×10−6 −2.513×10−10 4.818×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.940±0.604)×10−9 5894286 7.055×10−10 1.864×10−9 5.242×10−10 5.604×10−9 1.541×10−9 2.247×10−9

chi square fluorescence [1] (0.596±1.087)×105 5894286 5.969×104 1.006×104 153 2.142×106 2.974×103 6.267×104

degrees of freedom fluorescence [1] 6.00±0.00 5894286 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 5894286 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.959±4.431)×10−3 5894286 4.005×10−3 2.978×10−3 −7.699×10−2 6.058×10−2 9.709×10−4 4.976×10−3
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3 Granule outlines

Figure 1: Outline of the granules.
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4 Input data monitoring

Figure 2: Input data per granule
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5 Warnings and errors

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

Figure 4: Map of “Cloud pressure” for 2025-03-14 to 2025-03-15
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Figure 5: Map of “Cloud fraction” for 2025-03-14 to 2025-03-15
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Figure 6: Map of “Scene albedo” for 2025-03-14 to 2025-03-15
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Figure 7: Map of “Apparent scene pressure” for 2025-03-14 to 2025-03-15
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Figure 8: Map of “Fluorescence” for 2025-03-14 to 2025-03-15
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Figure 9: Map of the number of observations for 2025-03-14 to 2025-03-15
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7 Zonal average

Figure 10: Zonal average of “QA value” for 2025-03-14 to 2025-03-15.
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Figure 11: Zonal average of “Cloud pressure” for 2025-03-14 to 2025-03-15.
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Figure 12: Zonal average of “Cloud pressure precision” for 2025-03-14 to 2025-03-15.
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Figure 13: Zonal average of “Cloud fraction” for 2025-03-14 to 2025-03-15.
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Figure 14: Zonal average of “Cloud fraction precision” for 2025-03-14 to 2025-03-15.
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Figure 15: Zonal average of “Scene albedo” for 2025-03-14 to 2025-03-15.
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Figure 16: Zonal average of “Scene albedo precision” for 2025-03-14 to 2025-03-15.
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Figure 17: Zonal average of “Apparent scene pressure” for 2025-03-14 to 2025-03-15.
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Figure 18: Zonal average of “Apparent scene pressure precision” for 2025-03-14 to 2025-03-15.
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Figure 19: Zonal average of “χ2” for 2025-03-14 to 2025-03-15.
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Figure 20: Zonal average of “Number of iterations” for 2025-03-14 to 2025-03-15.

27



Figure 21: Zonal average of “Fluorescence” for 2025-03-14 to 2025-03-15.
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Figure 22: Zonal average of “Fluorescence precision” for 2025-03-14 to 2025-03-15.
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Figure 23: Zonal average of “χ2 of fluorescence retrieval” for 2025-03-14 to 2025-03-15.
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Figure 24: Zonal average of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-14 to 2025-03-15.
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Figure 25: Zonal average of “Number of points in the spectrum” for 2025-03-14 to 2025-03-15.
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Figure 26: Zonal average of “Spectral offset (λtrue −λnominal)” for 2025-03-14 to 2025-03-15.
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8 Histograms
The definitions of the parameters given in this section can be found in section 2.

Figure 27: Histogram of “QA value” for 2025-03-14 to 2025-03-15
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Figure 28: Histogram of “Cloud pressure” for 2025-03-14 to 2025-03-15
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Figure 29: Histogram of “Cloud pressure precision” for 2025-03-14 to 2025-03-15
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Figure 30: Histogram of “Cloud fraction” for 2025-03-14 to 2025-03-15
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Figure 31: Histogram of “Cloud fraction precision” for 2025-03-14 to 2025-03-15
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Figure 32: Histogram of “Scene albedo” for 2025-03-14 to 2025-03-15
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Figure 33: Histogram of “Scene albedo precision” for 2025-03-14 to 2025-03-15
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Figure 34: Histogram of “Apparent scene pressure” for 2025-03-14 to 2025-03-15
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Figure 35: Histogram of “Apparent scene pressure precision” for 2025-03-14 to 2025-03-15
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Figure 36: Histogram of “χ2” for 2025-03-14 to 2025-03-15
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Figure 37: Histogram of “Number of iterations” for 2025-03-14 to 2025-03-15
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Figure 38: Histogram of “Fluorescence” for 2025-03-14 to 2025-03-15
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Figure 39: Histogram of “Fluorescence precision” for 2025-03-14 to 2025-03-15
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Figure 40: Histogram of “χ2 of fluorescence retrieval” for 2025-03-14 to 2025-03-15
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Figure 41: Histogram of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-14 to 2025-03-15
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Figure 42: Histogram of “Number of points in the spectrum” for 2025-03-14 to 2025-03-15
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Figure 43: Histogram of “Spectral offset (λtrue −λnominal)” for 2025-03-14 to 2025-03-15
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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.

Figure 44: Along track statistics of “QA value” for 2025-03-14 to 2025-03-15
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Figure 45: Along track statistics of “Cloud pressure” for 2025-03-14 to 2025-03-15
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Figure 46: Along track statistics of “Cloud pressure precision” for 2025-03-14 to 2025-03-15
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Figure 47: Along track statistics of “Cloud fraction” for 2025-03-14 to 2025-03-15
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Figure 48: Along track statistics of “Cloud fraction precision” for 2025-03-14 to 2025-03-15
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Figure 49: Along track statistics of “Scene albedo” for 2025-03-14 to 2025-03-15
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Figure 50: Along track statistics of “Scene albedo precision” for 2025-03-14 to 2025-03-15
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Figure 51: Along track statistics of “Apparent scene pressure” for 2025-03-14 to 2025-03-15
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Figure 52: Along track statistics of “Apparent scene pressure precision” for 2025-03-14 to 2025-03-15
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Figure 53: Along track statistics of “χ2” for 2025-03-14 to 2025-03-15

60



Figure 54: Along track statistics of “Number of iterations” for 2025-03-14 to 2025-03-15
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Figure 55: Along track statistics of “Fluorescence” for 2025-03-14 to 2025-03-15
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Figure 56: Along track statistics of “Fluorescence precision” for 2025-03-14 to 2025-03-15
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Figure 57: Along track statistics of “χ2 of fluorescence retrieval” for 2025-03-14 to 2025-03-15
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Figure 58: Along track statistics of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-14 to 2025-03-15
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Figure 59: Along track statistics of “Number of points in the spectrum” for 2025-03-14 to 2025-03-15
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Figure 60: Along track statistics of “Spectral offset (λtrue −λnominal)” for 2025-03-14 to 2025-03-15
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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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All rights reserved.
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conditions are met:
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Maarten Sneep (maarten.sneep@knmi.nl).
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