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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] 0.915±0.179 23195918 0.995 0.0 1.000 0.350 1.000
cloud pressure crb [hPa] 786±187 23195918 1.015×103 276 838 130 1.075×103

cloud pressure crb precision [hPa] 2.30±8.58 23195918 0.750 1.20 0.529 2.441×10−4 1.450×103

cloud fraction crb [1] 0.480±0.388 23195918 0.996 0.851 0.409 0.0 1.000
cloud fraction crb precision [1] (1.963±11.933)×10−4 23195918 2.500×10−4 5.964×10−5 7.581×10−5 5.254×10−9 0.454
scene albedo [1] 0.464±0.331 23195918 1.500×10−2 0.601 0.446 −2.564×10−3 4.12
scene albedo precision [1] (8.393±9.833)×10−5 23195918 2.500×10−4 6.412×10−5 5.340×10−5 1.013×10−5 5.748×10−3

apparent scene pressure [hPa] 815±167 23195918 1.008×103 250 863 130 1.074×103

apparent scene pressure precision [hPa] 0.921±1.619 23195918 0.500 0.429 0.420 0.133 61.2
chi square [1] (0.222±1.654)×105 23195918 0.150 2.491×104 1.692×104 56.9 1.799×108

number of iterations [1] 3.35±1.06 23195918 3.23 1.000 3.00 1.000 14.0
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.024±6.789)×10−9 23195918 2.500×10−10 5.041×10−9 1.129×10−9 −1.813×10−6 1.824×10−6

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.733±0.685)×10−9 23195918 8.500×10−10 1.001×10−9 1.672×10−9 3.822×10−10 5.572×10−9

chi square fluorescence [1] (0.517±1.000)×105 23195918 1.250×103 4.533×104 1.340×104 103 6.856×106

degrees of freedom fluorescence [1] 6.00±0.00 23195918 5.95 0.0 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 23195918 49.7 0.0 50.0 46.0 50.0
wavelength calibration offset [nm] (3.377±8.239)×10−3 23195918 3.600×10−3 5.428×10−3 3.394×10−3 −8.915×10−2 0.211
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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] 263 413 514 593 661 937 970 991 1.008×103 1.019×103

cloud pressure crb precision [hPa] 0.151 0.233 0.257 0.277 0.313 1.51 2.63 4.42 8.74 29.1
cloud fraction crb [1] 7.674×10−4 1.102×10−2 2.399×10−2 4.406×10−2 8.941×10−2 0.940 1.000 1.000 1.000 1.000
cloud fraction crb precision [1] 1.964×10−5 2.266×10−5 2.534×10−5 2.936×10−5 4.036×10−5 1.000×10−4 1.198×10−4 2.159×10−4 5.785×10−4 2.565×10−3

scene albedo [1] 8.483×10−3 2.012×10−2 3.707×10−2 6.695×10−2 0.149 0.750 0.853 0.911 0.968 1.13
scene albedo precision [1] 1.284×10−5 1.506×10−5 1.831×10−5 2.305×10−5 3.113×10−5 9.525×10−5 1.272×10−4 1.734×10−4 2.689×10−4 5.207×10−4

apparent scene pressure [hPa] 356 486 575 629 700 950 978 996 1.010×103 1.019×103

apparent scene pressure precision [hPa] 0.212 0.242 0.261 0.279 0.308 0.737 1.22 1.98 3.48 8.01
chi square [1] 293 685 1.417×103 2.916×103 6.081×103 3.099×104 3.862×104 4.556×104 5.506×104 7.572×104

number of iterations [1] 2.00 2.00 2.00 2.00 3.00 4.00 4.00 5.00 5.00 7.00
fluorescence [mol s−1 m−2 nm−1 sr−1] −1.514×10−8 −7.224×10−9 −4.381×10−9 −2.747×10−9 −1.300×10−9 3.741×10−9 5.170×10−9 6.590×10−9 8.709×10−9 1.372×10−8

fluorescence precision [mol s−1 m−2 nm−1 sr−1] 7.268×10−10 8.206×10−10 8.953×10−10 9.930×10−10 1.167×10−9 2.169×10−9 2.431×10−9 2.645×10−9 2.984×10−9 3.628×10−9

chi square fluorescence [1] 395 928 1.464×103 2.195×103 3.715×103 4.904×104 9.095×104 1.481×105 2.489×105 4.940×105

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] −2.332×10−2 −8.616×10−3 −3.814×10−3 −1.328×10−3 6.633×10−4 6.091×10−3 8.054×10−3 1.056×10−2 1.541×10−2 2.991×10−2
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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] 0.967±0.113 10241910 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 783±199 10241910 284 843 130 1.075×103 659 943
cloud pressure crb precision [hPa] 2.71±8.79 10241910 1.66 0.783 2.441×10−4 1.450×103 0.393 2.05
cloud fraction crb [1] 0.416±0.372 10241910 0.711 0.284 0.0 1.000 7.084×10−2 0.782
cloud fraction crb precision [1] (2.383±16.360)×10−4 10241910 7.766×10−5 9.213×10−5 3.384×10−8 0.454 4.753×10−5 1.252×10−4

scene albedo [1] 0.447±0.317 10241910 0.532 0.423 −2.066×10−3 3.57 0.165 0.697
scene albedo precision [1] (9.565±11.515)×10−5 10241910 6.877×10−5 5.722×10−5 1.078×10−5 4.971×10−3 3.361×10−5 1.024×10−4

apparent scene pressure [hPa] 826±167 10241910 219 876 130 1.074×103 737 956
apparent scene pressure precision [hPa] 0.922±1.469 10241910 0.429 0.471 0.162 59.3 0.342 0.771
chi square [1] (0.199±1.371)×105 10241910 2.082×104 1.466×104 56.9 1.424×108 5.827×103 2.665×104

number of iterations [1] 3.53±1.15 10241910 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.131±5.080)×10−9 10241910 4.355×10−9 1.263×10−9 −1.813×10−6 1.134×10−6 −8.419×10−10 3.513×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.606±0.643)×10−9 10241910 9.334×10−10 1.502×10−9 3.822×10−10 5.465×10−9 1.082×10−9 2.016×10−9

chi square fluorescence [1] (0.407±0.821)×105 10241910 3.409×104 1.061×104 103 1.964×106 3.354×103 3.744×104

degrees of freedom fluorescence [1] 6.00±0.00 10241910 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 10241910 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.372±8.151)×10−3 10241910 5.713×10−3 3.328×10−3 −8.170×10−2 8.922×10−2 4.673×10−4 6.180×10−3
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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] 0.874±0.208 12954008 0.1000 1.000 0.350 1.000 0.900 1.000
cloud pressure crb [hPa] 789±178 12954008 270 833 130 1.027×103 663 933
cloud pressure crb precision [hPa] 1.98±8.40 12954008 0.731 0.406 4.639×10−3 840 0.288 1.02
cloud fraction crb [1] 0.531±0.393 12954008 0.885 0.539 0.0 1.000 0.115 1.000
cloud fraction crb precision [1] (1.631±6.567)×10−4 12954008 6.354×10−5 6.828×10−5 5.254×10−9 0.160 3.646×10−5 1.000×10−4

scene albedo [1] 0.478±0.341 12954008 0.656 0.468 −2.564×10−3 4.12 0.136 0.792
scene albedo precision [1] (7.467±8.144)×10−5 12954008 6.055×10−5 5.093×10−5 1.013×10−5 5.748×10−3 2.933×10−5 8.989×10−5

apparent scene pressure [hPa] 806±166 12954008 264 850 130 1.027×103 680 944
apparent scene pressure precision [hPa] 0.920±1.728 12954008 0.412 0.379 0.133 61.2 0.292 0.703
chi square [1] (0.241±1.847)×105 12954008 2.773×104 1.938×104 79.1 1.799×108 6.328×103 3.406×104

number of iterations [1] 3.22±0.97 12954008 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (9.402±78.809)×10−10 12954008 5.654×10−9 9.902×10−10 −1.676×10−6 1.824×10−6 −1.686×10−9 3.968×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.834±0.700)×10−9 12954008 9.849×10−10 1.797×10−9 4.061×10−10 5.572×10−9 1.259×10−9 2.244×10−9

chi square fluorescence [1] (0.605±1.113)×105 12954008 5.646×104 1.606×104 114 6.856×106 4.177×103 6.063×104

degrees of freedom fluorescence [1] 6.00±0.00 12954008 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 12954008 0.0 50.0 46.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.381±8.308)×10−3 12954008 5.203×10−3 3.441×10−3 −8.915×10−2 0.211 8.198×10−4 6.023×10−3
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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] 0.981±0.054 14288138 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 812±185 14288138 248 876 130 1.074×103 705 954
cloud pressure crb precision [hPa] 2.40±9.08 14288138 1.21 0.565 2.014×10−3 1.332×103 0.329 1.54
cloud fraction crb [1] 0.397±0.347 14288138 0.643 0.295 0.0 1.000 6.707×10−2 0.710
cloud fraction crb precision [1] (8.775±46.668)×10−5 14288138 5.245×10−5 5.085×10−5 7.120×10−8 0.240 2.904×10−5 8.150×10−5

scene albedo [1] 0.338±0.294 14288138 0.523 0.256 −2.564×10−3 4.12 6.447×10−2 0.588
scene albedo precision [1] (5.965±7.869)×10−5 14288138 4.113×10−5 4.231×10−5 1.013×10−5 5.748×10−3 2.276×10−5 6.388×10−5

apparent scene pressure [hPa] 829±175 14288138 233 886 130 1.074×103 733 965
apparent scene pressure precision [hPa] 1.24±1.99 14288138 0.918 0.531 0.162 61.2 0.325 1.24
chi square [1] (0.168±1.475)×105 14288138 2.273×104 1.060×104 56.9 1.799×108 2.845×103 2.557×104

number of iterations [1] 2.92±0.76 14288138 1.000 3.00 1.000 14.0 2.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.130±56.550)×10−10 14288138 4.398×10−9 1.215×10−10 −1.532×10−6 1.389×10−6 −1.946×10−9 2.452×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.673±0.722)×10−9 14288138 1.124×10−9 1.554×10−9 3.822×10−10 5.526×10−9 1.042×10−9 2.165×10−9

chi square fluorescence [1] (0.509±0.941)×105 14288138 4.794×104 1.698×104 103 3.102×106 5.158×103 5.310×104

degrees of freedom fluorescence [1] 6.00±0.00 14288138 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 14288138 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.327±9.716)×10−3 14288138 6.716×10−3 3.360×10−3 −8.915×10−2 0.211 −5.466×10−5 6.661×10−3
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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] 0.768±0.252 7084373 0.500 1.000 0.350 1.000 0.500 1.000
cloud pressure crb [hPa] 736±178 7084373 249 740 130 1.058×103 630 878
cloud pressure crb precision [hPa] 2.01±7.32 7084373 1.06 0.428 2.441×10−4 1.450×103 0.286 1.34
cloud fraction crb [1] 0.651±0.412 7084373 0.829 1.000 0.0 1.000 0.171 1.000
cloud fraction crb precision [1] (3.868±17.576)×10−4 7084373 4.320×10−5 1.000×10−4 5.254×10−9 0.416 1.000×10−4 1.432×10−4

scene albedo [1] 0.695±0.280 7084373 0.465 0.771 4.115×10−3 3.73 0.446 0.912
scene albedo precision [1] (1.289±1.150)×10−4 7084373 1.002×10−4 9.818×10−5 1.185×10−5 1.692×10−3 5.138×10−5 1.516×10−4

apparent scene pressure [hPa] 778±146 7084373 245 790 130 1.057×103 659 904
apparent scene pressure precision [hPa] 0.391±0.140 7084373 0.162 0.356 0.163 34.0 0.292 0.454
chi square [1] (0.313±1.713)×105 7084373 2.237×104 2.437×104 338 1.188×108 1.516×104 3.753×104

number of iterations [1] 4.10±1.08 7084373 0.0 4.00 1.000 14.0 4.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (2.561±7.680)×10−9 7084373 4.104×10−9 2.828×10−9 −1.537×10−6 1.824×10−6 8.259×10−10 4.930×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.825±0.605)×10−9 7084373 7.937×10−10 1.772×10−9 4.731×10−10 5.566×10−9 1.377×10−9 2.171×10−9

chi square fluorescence [1] (0.480±1.023)×105 7084373 2.967×104 6.652×103 144 1.859×106 2.187×103 3.186×104

degrees of freedom fluorescence [1] 6.00±0.00 7084373 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 7084373 0.0 50.0 46.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.431±4.467)×10−3 7084373 3.760×10−3 3.416×10−3 −7.824×10−2 7.554×10−2 1.553×10−3 5.313×10−3
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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 2025-02-08 to 2025-02-09
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Figure 5: Map of “Cloud fraction” for 2025-02-08 to 2025-02-09
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Figure 6: Map of “Scene albedo” for 2025-02-08 to 2025-02-09
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Figure 7: Map of “Apparent scene pressure” for 2025-02-08 to 2025-02-09
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Figure 8: Map of “Fluorescence” for 2025-02-08 to 2025-02-09
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Figure 9: Map of the number of observations for 2025-02-08 to 2025-02-09
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7 Zonal average

Figure 10: Zonal average of “QA value” for 2025-02-08 to 2025-02-09.
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Figure 11: Zonal average of “Cloud pressure” for 2025-02-08 to 2025-02-09.
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Figure 12: Zonal average of “Cloud pressure precision” for 2025-02-08 to 2025-02-09.
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Figure 13: Zonal average of “Cloud fraction” for 2025-02-08 to 2025-02-09.
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Figure 14: Zonal average of “Cloud fraction precision” for 2025-02-08 to 2025-02-09.
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Figure 15: Zonal average of “Scene albedo” for 2025-02-08 to 2025-02-09.
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Figure 16: Zonal average of “Scene albedo precision” for 2025-02-08 to 2025-02-09.
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Figure 17: Zonal average of “Apparent scene pressure” for 2025-02-08 to 2025-02-09.
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Figure 18: Zonal average of “Apparent scene pressure precision” for 2025-02-08 to 2025-02-09.
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Figure 19: Zonal average of “χ2” for 2025-02-08 to 2025-02-09.
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Figure 20: Zonal average of “Number of iterations” for 2025-02-08 to 2025-02-09.
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Figure 21: Zonal average of “Fluorescence” for 2025-02-08 to 2025-02-09.
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Figure 22: Zonal average of “Fluorescence precision” for 2025-02-08 to 2025-02-09.
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Figure 23: Zonal average of “χ2 of fluorescence retrieval” for 2025-02-08 to 2025-02-09.
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Figure 24: Zonal average of “Degrees of freedom for signal of fluorescence retrieval” for 2025-02-08 to 2025-02-09.
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Figure 25: Zonal average of “Number of points in the spectrum” for 2025-02-08 to 2025-02-09.
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Figure 26: Zonal average of “Spectral offset (λtrue −λnominal)” for 2025-02-08 to 2025-02-09.
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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 2025-02-08 to 2025-02-09
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Figure 28: Histogram of “Cloud pressure” for 2025-02-08 to 2025-02-09
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Figure 29: Histogram of “Cloud pressure precision” for 2025-02-08 to 2025-02-09
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Figure 30: Histogram of “Cloud fraction” for 2025-02-08 to 2025-02-09
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Figure 31: Histogram of “Cloud fraction precision” for 2025-02-08 to 2025-02-09
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Figure 32: Histogram of “Scene albedo” for 2025-02-08 to 2025-02-09
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Figure 33: Histogram of “Scene albedo precision” for 2025-02-08 to 2025-02-09

40



Figure 34: Histogram of “Apparent scene pressure” for 2025-02-08 to 2025-02-09
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Figure 35: Histogram of “Apparent scene pressure precision” for 2025-02-08 to 2025-02-09
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Figure 36: Histogram of “χ2” for 2025-02-08 to 2025-02-09
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Figure 37: Histogram of “Number of iterations” for 2025-02-08 to 2025-02-09
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Figure 38: Histogram of “Fluorescence” for 2025-02-08 to 2025-02-09
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Figure 39: Histogram of “Fluorescence precision” for 2025-02-08 to 2025-02-09
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Figure 40: Histogram of “χ2 of fluorescence retrieval” for 2025-02-08 to 2025-02-09
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Figure 41: Histogram of “Degrees of freedom for signal of fluorescence retrieval” for 2025-02-08 to 2025-02-09
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Figure 42: Histogram of “Number of points in the spectrum” for 2025-02-08 to 2025-02-09
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Figure 43: Histogram of “Spectral offset (λtrue −λnominal)” for 2025-02-08 to 2025-02-09
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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 2025-02-08 to 2025-02-09
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Figure 45: Along track statistics of “Cloud pressure” for 2025-02-08 to 2025-02-09
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Figure 46: Along track statistics of “Cloud pressure precision” for 2025-02-08 to 2025-02-09
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Figure 47: Along track statistics of “Cloud fraction” for 2025-02-08 to 2025-02-09
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Figure 48: Along track statistics of “Cloud fraction precision” for 2025-02-08 to 2025-02-09
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Figure 49: Along track statistics of “Scene albedo” for 2025-02-08 to 2025-02-09
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Figure 50: Along track statistics of “Scene albedo precision” for 2025-02-08 to 2025-02-09
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Figure 51: Along track statistics of “Apparent scene pressure” for 2025-02-08 to 2025-02-09
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Figure 52: Along track statistics of “Apparent scene pressure precision” for 2025-02-08 to 2025-02-09
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Figure 53: Along track statistics of “χ2” for 2025-02-08 to 2025-02-09
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Figure 54: Along track statistics of “Number of iterations” for 2025-02-08 to 2025-02-09
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Figure 55: Along track statistics of “Fluorescence” for 2025-02-08 to 2025-02-09
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Figure 56: Along track statistics of “Fluorescence precision” for 2025-02-08 to 2025-02-09
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Figure 57: Along track statistics of “χ2 of fluorescence retrieval” for 2025-02-08 to 2025-02-09
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Figure 58: Along track statistics of “Degrees of freedom for signal of fluorescence retrieval” for 2025-02-08 to 2025-02-09
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Figure 59: Along track statistics of “Number of points in the spectrum” for 2025-02-08 to 2025-02-09
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Figure 60: Along track statistics of “Spectral offset (λtrue −λnominal)” for 2025-02-08 to 2025-02-09
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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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conditions are met:
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