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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] 0.933±0.161 21241600 0.995 0.0 1.000 0.350 1.000
cloud pressure crb [hPa] 799±191 21241600 1.005×103 273 857 130 1.067×103

cloud pressure crb precision [hPa] 2.64±9.92 21241600 0.750 1.31 0.601 1.831×10−4 1.460×103

cloud fraction crb [1] 0.449±0.383 21241600 0.996 0.790 0.346 0.0 1.000
cloud fraction crb precision [1] (2.038±14.050)×10−4 21241600 2.500×10−4 6.038×10−5 7.367×10−5 1.815×10−9 0.631
scene albedo [1] 0.442±0.330 21241600 1.500×10−2 0.597 0.403 −3.667×10−3 4.72
scene albedo precision [1] (8.576±10.625)×10−5 21241600 2.500×10−4 6.207×10−5 5.089×10−5 1.054×10−5 3.265×10−3

apparent scene pressure [hPa] 828±169 21241600 1.008×103 234 882 130 1.068×103

apparent scene pressure precision [hPa] 1.03±1.95 21241600 0.500 0.472 0.443 0.126 60.7
chi square [1] (0.266±6.438)×105 21241600 0.150 2.235×104 1.512×104 59.5 2.551×108

number of iterations [1] 3.36±1.07 21241600 3.23 1.000 3.00 1.000 14.0
fluorescence [mol s−1 m−2 nm−1 sr−1] (7.282±59.010)×10−10 21241600 2.500×10−10 4.985×10−9 8.803×10−10 −1.946×10−6 1.706×10−6

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.711±0.677)×10−9 21241600 8.500×10−10 9.636×10−10 1.634×10−9 4.737×10−10 5.666×10−9

chi square fluorescence [1] (0.484±0.947)×105 21241600 750 3.945×104 1.205×104 113 6.714×106

degrees of freedom fluorescence [1] 6.00±0.00 21241600 5.95 0.0 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 21241600 49.7 0.0 50.0 45.0 50.0
wavelength calibration offset [nm] (2.838±8.521)×10−3 21241600 2.800×10−3 5.633×10−3 2.878×10−3 −0.144 0.229
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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] 261 415 512 587 679 952 979 996 1.010×103 1.022×103

cloud pressure crb precision [hPa] 0.185 0.243 0.274 0.303 0.349 1.66 2.93 5.04 10.0 33.9
cloud fraction crb [1] 5.352×10−4 9.527×10−3 2.092×10−2 3.879×10−2 7.719×10−2 0.867 1.000 1.000 1.000 1.000
cloud fraction crb precision [1] 2.009×10−5 2.286×10−5 2.558×10−5 2.932×10−5 3.962×10−5 1.000×10−4 1.130×10−4 1.691×10−4 4.749×10−4 2.613×10−3

scene albedo [1] 7.269×10−3 1.838×10−2 3.393×10−2 6.023×10−2 0.128 0.724 0.835 0.897 0.965 1.15
scene albedo precision [1] 1.293×10−5 1.513×10−5 1.828×10−5 2.287×10−5 3.077×10−5 9.284×10−5 1.329×10−4 1.857×10−4 2.904×10−4 5.653×10−4

apparent scene pressure [hPa] 346 485 571 635 729 963 985 999 1.011×103 1.022×103

apparent scene pressure precision [hPa] 0.215 0.248 0.273 0.295 0.327 0.799 1.32 2.18 3.92 9.70
chi square [1] 246 585 1.248×103 2.592×103 5.295×103 2.764×104 3.538×104 4.316×104 5.610×104 8.458×104

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] −1.546×10−8 −7.681×10−9 −4.771×10−9 −3.026×10−9 −1.509×10−9 3.477×10−9 4.867×10−9 6.234×10−9 8.260×10−9 1.305×10−8

fluorescence precision [mol s−1 m−2 nm−1 sr−1] 7.477×10−10 8.261×10−10 8.994×10−10 9.912×10−10 1.167×10−9 2.130×10−9 2.369×10−9 2.641×10−9 2.976×10−9 3.635×10−9

chi square fluorescence [1] 415 888 1.581×103 2.538×103 4.231×103 4.367×104 8.635×104 1.412×105 2.311×105 4.786×105

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] −2.486×10−2 −9.670×10−3 −4.633×10−3 −2.034×10−3 2.538×10−5 5.658×10−3 7.665×10−3 1.027×10−2 1.533×10−2 3.026×10−2
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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] 0.924±0.170 11134286 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 816±184 11134286 237 875 130 1.067×103 721 958
cloud pressure crb precision [hPa] 2.71±10.42 11134286 1.40 0.660 1.831×10−4 1.460×103 0.348 1.75
cloud fraction crb [1] 0.459±0.398 11134286 0.922 0.326 0.0 1.000 7.775×10−2 1.000
cloud fraction crb precision [1] (2.468±16.367)×10−4 11134286 5.548×10−5 8.412×10−5 4.725×10−8 0.598 4.452×10−5 1.000×10−4

scene albedo [1] 0.482±0.335 11134286 0.609 0.451 −1.846×10−3 3.76 0.177 0.786
scene albedo precision [1] (9.242±11.864)×10−5 11134286 6.833×10−5 5.136×10−5 1.062×10−5 1.803×10−3 3.106×10−5 9.939×10−5

apparent scene pressure [hPa] 852±153 11134286 190 900 130 1.068×103 779 969
apparent scene pressure precision [hPa] 0.774±1.290 11134286 0.357 0.425 0.126 57.2 0.318 0.674
chi square [1] (0.367±8.804)×105 11134286 2.679×104 1.849×104 74.9 2.551×108 7.593×103 3.439×104

number of iterations [1] 3.61±1.15 11134286 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.274±6.102)×10−9 11134286 5.449×10−9 1.497×10−9 −1.412×10−6 1.706×10−6 −1.224×10−9 4.224×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.771±0.666)×10−9 11134286 9.430×10−10 1.708×10−9 4.737×10−10 5.666×10−9 1.240×10−9 2.183×10−9

chi square fluorescence [1] (0.432±0.854)×105 11134286 3.284×104 1.151×104 116 6.714×106 4.564×103 3.741×104

degrees of freedom fluorescence [1] 6.00±0.00 11134286 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 11134286 0.0 50.0 45.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.776±7.391)×10−3 11134286 4.995×10−3 2.780×10−3 −7.767×10−2 7.972×10−2 2.567×10−4 5.252×10−3
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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] 0.943±0.150 10107314 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 780±196 10107314 303 835 130 1.033×103 639 942
cloud pressure crb precision [hPa] 2.56±9.35 10107314 1.18 0.550 1.526×10−3 1.134×103 0.351 1.53
cloud fraction crb [1] 0.438±0.367 10107314 0.709 0.364 0.0 1.000 7.641×10−2 0.785
cloud fraction crb precision [1] (1.565±10.925)×10−4 10107314 6.413×10−5 6.667×10−5 1.815×10−9 0.631 3.587×10−5 1.000×10−4

scene albedo [1] 0.398±0.319 10107314 0.564 0.357 −3.667×10−3 4.72 8.637×10−2 0.650
scene albedo precision [1] (7.842±9.009)×10−5 10107314 5.649×10−5 5.049×10−5 1.054×10−5 3.265×10−3 3.044×10−5 8.693×10−5

apparent scene pressure [hPa] 803±182 10107314 282 855 130 1.033×103 670 953
apparent scene pressure precision [hPa] 1.31±2.46 10107314 0.710 0.468 0.163 60.7 0.339 1.05
chi square [1] (0.154±1.300)×105 10107314 1.853×104 1.200×104 59.5 1.516×108 3.542×103 2.207×104

number of iterations [1] 3.08±0.89 10107314 0.0 3.00 1.000 14.0 3.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.272±56.105)×10−10 10107314 4.380×10−9 3.790×10−10 −1.946×10−6 1.372×10−6 −1.773×10−9 2.607×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.644±0.682)×10−9 10107314 9.783×10−10 1.544×10−9 5.304×10−10 5.635×10−9 1.080×10−9 2.058×10−9

chi square fluorescence [1] (0.542±1.037)×105 10107314 4.781×104 1.285×104 113 2.078×106 3.758×103 5.157×104

degrees of freedom fluorescence [1] 6.00±0.00 10107314 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 10107314 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.907±9.612)×10−3 10107314 6.471×10−3 3.014×10−3 −0.144 0.229 −2.967×10−4 6.174×10−3
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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] 0.964±0.107 14586457 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 815±187 14586457 251 878 130 1.067×103 709 961
cloud pressure crb precision [hPa] 2.52±9.75 14586457 1.16 0.600 4.272×10−4 866 0.360 1.52
cloud fraction crb [1] 0.417±0.361 14586457 0.676 0.322 0.0 1.000 7.186×10−2 0.748
cloud fraction crb precision [1] (1.463±10.711)×10−4 14586457 6.973×10−5 5.599×10−5 1.981×10−8 0.390 3.027×10−5 1.000×10−4

scene albedo [1] 0.367±0.318 14586457 0.563 0.291 −3.667×10−3 4.72 6.815×10−2 0.632
scene albedo precision [1] (7.708±10.233)×10−5 14586457 5.708×10−5 4.725×10−5 1.054×10−5 3.265×10−3 2.415×10−5 8.123×10−5

apparent scene pressure [hPa] 834±174 14586457 228 891 130 1.068×103 743 971
apparent scene pressure precision [hPa] 1.32±2.30 14586457 0.848 0.543 0.126 60.7 0.354 1.20
chi square [1] (0.164±1.555)×105 14586457 1.993×104 1.040×104 59.5 1.695×108 2.983×103 2.291×104

number of iterations [1] 3.09±0.92 14586457 0.0 3.00 1.000 14.0 3.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (2.195±55.664)×10−10 14586457 4.417×10−9 3.253×10−10 −1.946×10−6 1.706×10−6 −1.725×10−9 2.692×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.593±0.669)×10−9 14586457 9.397×10−10 1.461×10−9 4.737×10−10 5.666×10−9 1.051×10−9 1.991×10−9

chi square fluorescence [1] (0.404±0.811)×105 14586457 3.330×104 1.144×104 113 6.714×106 4.181×103 3.748×104

degrees of freedom fluorescence [1] 6.00±0.00 14586457 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 14586457 0.0 50.0 45.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.799±9.665)×10−3 14586457 6.493×10−3 2.864×10−3 −0.144 0.229 −4.573×10−4 6.036×10−3
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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] 0.840±0.238 4954521 0.500 1.000 0.350 1.000 0.500 1.000
cloud pressure crb [hPa] 753±187 4954521 282 782 130 1.057×103 628 910
cloud pressure crb precision [hPa] 2.65±9.69 4954521 1.47 0.564 3.662×10−4 1.410×103 0.326 1.80
cloud fraction crb [1] 0.550±0.424 4954521 0.901 0.540 0.0 1.000 9.902×10−2 1.000
cloud fraction crb precision [1] (3.691±20.511)×10−4 4954521 3.424×10−5 1.000×10−4 1.815×10−9 0.631 8.205×10−5 1.163×10−4

scene albedo [1] 0.634±0.294 4954521 0.513 0.643 1.521×10−2 4.01 0.363 0.876
scene albedo precision [1] (1.159±1.203)×10−4 4954521 1.027×10−4 6.652×10−5 1.344×10−5 1.521×10−3 4.020×10−5 1.429×10−4

apparent scene pressure [hPa] 800±155 4954521 251 838 130 1.057×103 682 934
apparent scene pressure precision [hPa] 0.389±0.125 4954521 0.146 0.360 0.164 11.0 0.300 0.446
chi square [1] (0.477±10.879)×105 4954521 2.055×104 2.281×104 325 2.318×108 1.464×104 3.519×104

number of iterations [1] 3.98±1.10 4954521 1.000 4.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.609±6.213)×10−9 4954521 5.266×10−9 2.266×10−9 −1.412×10−6 1.461×10−6 −6.796×10−10 4.586×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.940±0.621)×10−9 4954521 7.505×10−10 1.870×10−9 5.304×10−10 5.635×10−9 1.507×10−9 2.258×10−9

chi square fluorescence [1] (0.650±1.148)×105 4954521 7.291×104 1.187×104 149 2.075×106 3.375×103 7.628×104

degrees of freedom fluorescence [1] 6.00±0.00 4954521 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 4954521 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (2.937±4.484)×10−3 4954521 4.037×10−3 2.929×10−3 −6.256×10−2 6.402×10−2 9.142×10−4 4.951×10−3
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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 2025-03-19 to 2025-03-20
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Figure 5: Map of “Cloud fraction” for 2025-03-19 to 2025-03-20
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Figure 6: Map of “Scene albedo” for 2025-03-19 to 2025-03-20
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Figure 7: Map of “Apparent scene pressure” for 2025-03-19 to 2025-03-20
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Figure 8: Map of “Fluorescence” for 2025-03-19 to 2025-03-20
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Figure 9: Map of the number of observations for 2025-03-19 to 2025-03-20
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7 Zonal average

Figure 10: Zonal average of “QA value” for 2025-03-19 to 2025-03-20.
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Figure 11: Zonal average of “Cloud pressure” for 2025-03-19 to 2025-03-20.
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Figure 12: Zonal average of “Cloud pressure precision” for 2025-03-19 to 2025-03-20.
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Figure 13: Zonal average of “Cloud fraction” for 2025-03-19 to 2025-03-20.
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Figure 14: Zonal average of “Cloud fraction precision” for 2025-03-19 to 2025-03-20.
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Figure 15: Zonal average of “Scene albedo” for 2025-03-19 to 2025-03-20.
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Figure 16: Zonal average of “Scene albedo precision” for 2025-03-19 to 2025-03-20.
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Figure 17: Zonal average of “Apparent scene pressure” for 2025-03-19 to 2025-03-20.
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Figure 18: Zonal average of “Apparent scene pressure precision” for 2025-03-19 to 2025-03-20.
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Figure 19: Zonal average of “χ2” for 2025-03-19 to 2025-03-20.
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Figure 20: Zonal average of “Number of iterations” for 2025-03-19 to 2025-03-20.
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Figure 21: Zonal average of “Fluorescence” for 2025-03-19 to 2025-03-20.
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Figure 22: Zonal average of “Fluorescence precision” for 2025-03-19 to 2025-03-20.
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Figure 23: Zonal average of “χ2 of fluorescence retrieval” for 2025-03-19 to 2025-03-20.
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Figure 24: Zonal average of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-19 to 2025-03-20.
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Figure 25: Zonal average of “Number of points in the spectrum” for 2025-03-19 to 2025-03-20.
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Figure 26: Zonal average of “Spectral offset (λtrue −λnominal)” for 2025-03-19 to 2025-03-20.

33



8 Histograms
The definitions of the parameters given in this section can be found in section 2.

Figure 27: Histogram of “QA value” for 2025-03-19 to 2025-03-20
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Figure 28: Histogram of “Cloud pressure” for 2025-03-19 to 2025-03-20
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Figure 29: Histogram of “Cloud pressure precision” for 2025-03-19 to 2025-03-20
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Figure 30: Histogram of “Cloud fraction” for 2025-03-19 to 2025-03-20

37



Figure 31: Histogram of “Cloud fraction precision” for 2025-03-19 to 2025-03-20
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Figure 32: Histogram of “Scene albedo” for 2025-03-19 to 2025-03-20
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Figure 33: Histogram of “Scene albedo precision” for 2025-03-19 to 2025-03-20
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Figure 34: Histogram of “Apparent scene pressure” for 2025-03-19 to 2025-03-20
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Figure 35: Histogram of “Apparent scene pressure precision” for 2025-03-19 to 2025-03-20
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Figure 36: Histogram of “χ2” for 2025-03-19 to 2025-03-20
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Figure 37: Histogram of “Number of iterations” for 2025-03-19 to 2025-03-20
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Figure 38: Histogram of “Fluorescence” for 2025-03-19 to 2025-03-20
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Figure 39: Histogram of “Fluorescence precision” for 2025-03-19 to 2025-03-20
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Figure 40: Histogram of “χ2 of fluorescence retrieval” for 2025-03-19 to 2025-03-20
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Figure 41: Histogram of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-19 to 2025-03-20
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Figure 42: Histogram of “Number of points in the spectrum” for 2025-03-19 to 2025-03-20
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Figure 43: Histogram of “Spectral offset (λtrue −λnominal)” for 2025-03-19 to 2025-03-20

50



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 2025-03-19 to 2025-03-20
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Figure 45: Along track statistics of “Cloud pressure” for 2025-03-19 to 2025-03-20
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Figure 46: Along track statistics of “Cloud pressure precision” for 2025-03-19 to 2025-03-20
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Figure 47: Along track statistics of “Cloud fraction” for 2025-03-19 to 2025-03-20
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Figure 48: Along track statistics of “Cloud fraction precision” for 2025-03-19 to 2025-03-20
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Figure 49: Along track statistics of “Scene albedo” for 2025-03-19 to 2025-03-20
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Figure 50: Along track statistics of “Scene albedo precision” for 2025-03-19 to 2025-03-20
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Figure 51: Along track statistics of “Apparent scene pressure” for 2025-03-19 to 2025-03-20
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Figure 52: Along track statistics of “Apparent scene pressure precision” for 2025-03-19 to 2025-03-20
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Figure 53: Along track statistics of “χ2” for 2025-03-19 to 2025-03-20
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Figure 54: Along track statistics of “Number of iterations” for 2025-03-19 to 2025-03-20
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Figure 55: Along track statistics of “Fluorescence” for 2025-03-19 to 2025-03-20
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Figure 56: Along track statistics of “Fluorescence precision” for 2025-03-19 to 2025-03-20
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Figure 57: Along track statistics of “χ2 of fluorescence retrieval” for 2025-03-19 to 2025-03-20
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Figure 58: Along track statistics of “Degrees of freedom for signal of fluorescence retrieval” for 2025-03-19 to 2025-03-20
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Figure 59: Along track statistics of “Number of points in the spectrum” for 2025-03-19 to 2025-03-20
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Figure 60: Along track statistics of “Spectral offset (λtrue −λnominal)” for 2025-03-19 to 2025-03-20
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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:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
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