
PyCAMA report generated by tropl2-proc

tropl2-proc

2025-02-26 (04:30)

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] 0.922±0.172 23460954 0.995 0.0 1.000 0.350 1.000
cloud pressure crb [hPa] 782±194 23460954 1.015×103 287 835 130 1.055×103

cloud pressure crb precision [hPa] 2.77±10.88 23460954 0.750 1.24 0.570 1.831×10−4 1.537×103

cloud fraction crb [1] 0.466±0.388 23460954 0.996 0.844 0.377 0.0 1.000
cloud fraction crb precision [1] (2.002±15.508)×10−4 23460954 2.500×10−4 6.102×10−5 7.497×10−5 1.143×10−8 0.959
scene albedo [1] 0.456±0.337 23460954 1.500×10−2 0.621 0.424 −2.948×10−3 4.61
scene albedo precision [1] (8.766±10.477)×10−5 23460954 2.500×10−4 6.929×10−5 5.300×10−5 1.025×10−5 5.120×10−3

apparent scene pressure [hPa] 815±171 23460954 1.016×103 257 863 130 1.055×103

apparent scene pressure precision [hPa] 1.01±1.86 23460954 0.500 0.468 0.433 7.536×10−2 58.9
chi square [1] (0.220±3.445)×105 23460954 0.150 2.361×104 1.571×104 51.4 2.827×108

number of iterations [1] 3.38±1.06 23460954 3.23 1.000 3.00 1.000 14.0
fluorescence [mol s−1 m−2 nm−1 sr−1] (7.855±60.670)×10−10 23460954 2.500×10−10 4.881×10−9 9.503×10−10 −2.011×10−6 2.111×10−6

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.693±0.671)×10−9 23460954 8.500×10−10 9.677×10−10 1.622×10−9 4.404×10−10 5.911×10−9

chi square fluorescence [1] (0.490±0.971)×105 23460954 750 4.270×104 1.246×104 109 6.431×106

degrees of freedom fluorescence [1] 6.00±0.00 23460954 5.95 0.0 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 23460954 49.7 0.0 50.0 42.0 50.0
wavelength calibration offset [nm] (3.072±8.782)×10−3 23460954 2.800×10−3 5.609×10−3 3.116×10−3 −0.130 0.390
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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] 250 395 496 577 653 940 974 995 1.011×103 1.021×103

cloud pressure crb precision [hPa] 0.187 0.241 0.269 0.293 0.335 1.57 2.81 5.01 10.5 38.5
cloud fraction crb [1] 3.618×10−4 8.935×10−3 2.098×10−2 3.967×10−2 8.071×10−2 0.925 1.000 1.000 1.000 1.000
cloud fraction crb precision [1] 1.954×10−5 2.245×10−5 2.518×10−5 2.882×10−5 3.898×10−5 1.000×10−4 1.161×10−4 1.978×10−4 5.195×10−4 2.449×10−3

scene albedo [1] 6.998×10−3 1.762×10−2 3.408×10−2 6.048×10−2 0.131 0.752 0.858 0.913 0.975 1.15
scene albedo precision [1] 1.289×10−5 1.500×10−5 1.803×10−5 2.278×10−5 3.057×10−5 9.987×10−5 1.395×10−4 1.907×10−4 2.884×10−4 5.563×10−4

apparent scene pressure [hPa] 343 480 567 624 698 955 983 1000 1.012×103 1.021×103

apparent scene pressure precision [hPa] 0.215 0.247 0.270 0.290 0.321 0.789 1.30 2.13 3.98 9.50
chi square [1] 257 591 1.283×103 2.610×103 5.351×103 2.896×104 3.618×104 4.295×104 5.255×104 7.535×104

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] −1.537×10−8 −7.431×10−9 −4.549×10−9 −2.872×10−9 −1.413×10−9 3.468×10−9 4.815×10−9 6.140×10−9 8.142×10−9 1.303×10−8

fluorescence precision [mol s−1 m−2 nm−1 sr−1] 7.403×10−10 8.170×10−10 8.875×10−10 9.775×10−10 1.148×10−9 2.115×10−9 2.352×10−9 2.607×10−9 2.938×10−9 3.611×10−9

chi square fluorescence [1] 380 832 1.312×103 2.006×103 3.428×103 4.613×104 8.316×104 1.361×105 2.376×105 4.891×105

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] −2.576×10−2 −9.768×10−3 −4.501×10−3 −1.829×10−3 2.726×10−4 5.882×10−3 7.925×10−3 1.061×10−2 1.590×10−2 3.158×10−2
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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] 0.953±0.135 11218553 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 771±206 11218553 302 830 130 1.055×103 637 939
cloud pressure crb precision [hPa] 3.08±11.52 11218553 1.51 0.762 1.831×10−4 1.473×103 0.391 1.90
cloud fraction crb [1] 0.430±0.384 11218553 0.782 0.296 0.0 1.000 7.101×10−2 0.853
cloud fraction crb precision [1] (2.525±20.701)×10−4 11218553 7.146×10−5 9.271×10−5 1.143×10−8 0.959 4.341×10−5 1.149×10−4

scene albedo [1] 0.460±0.334 11218553 0.593 0.434 −1.917×10−3 3.95 0.148 0.741
scene albedo precision [1] (9.722±11.707)×10−5 11218553 7.807×10−5 5.627×10−5 1.089×10−5 5.120×10−3 3.162×10−5 1.097×10−4

apparent scene pressure [hPa] 820±170 11218553 236 869 130 1.055×103 720 956
apparent scene pressure precision [hPa] 0.935±1.598 11218553 0.447 0.459 7.536×10−2 53.4 0.338 0.784
chi square [1] (0.241±4.827)×105 11218553 2.399×104 1.508×104 51.4 2.827×108 5.405×103 2.940×104

number of iterations [1] 3.62±1.16 11218553 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (1.193±4.763)×10−9 11218553 4.480×10−9 1.267×10−9 −1.171×10−6 9.784×10−7 −8.666×10−10 3.613×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.632±0.659)×10−9 11218553 9.297×10−10 1.518×10−9 4.404×10−10 5.588×10−9 1.104×10−9 2.034×10−9

chi square fluorescence [1] (0.364±0.761)×105 11218553 3.189×104 9.634×103 109 1.657×106 3.118×103 3.501×104

degrees of freedom fluorescence [1] 6.00±0.00 11218553 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 11218553 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.011±8.379)×10−3 11218553 5.616×10−3 3.007×10−3 −8.213×10−2 9.127×10−2 1.704×10−4 5.786×10−3
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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] 0.894±0.196 12242401 0.1000 1.000 0.350 1.000 0.900 1.000
cloud pressure crb [hPa] 792±183 12242401 278 840 130 1.031×103 664 942
cloud pressure crb precision [hPa] 2.48±10.25 12242401 0.896 0.454 2.502×10−3 1.537×103 0.310 1.21
cloud fraction crb [1] 0.500±0.390 12242401 0.880 0.466 0.0 1.000 9.497×10−2 0.975
cloud fraction crb precision [1] (1.522±8.227)×10−4 12242401 6.379×10−5 6.659×10−5 1.443×10−8 0.341 3.621×10−5 1.000×10−4

scene albedo [1] 0.453±0.340 12242401 0.645 0.415 −2.948×10−3 4.61 0.118 0.763
scene albedo precision [1] (7.890±9.120)×10−5 12242401 6.307×10−5 5.060×10−5 1.025×10−5 3.927×10−3 2.972×10−5 9.279×10−5

apparent scene pressure [hPa] 810±171 12242401 270 856 130 1.031×103 684 954
apparent scene pressure precision [hPa] 1.08±2.07 12242401 0.485 0.408 0.113 58.9 0.310 0.795
chi square [1] (0.200±1.180)×105 12242401 2.335×104 1.631×104 69.2 1.597×108 5.299×103 2.865×104

number of iterations [1] 3.16±0.91 12242401 1.000 3.00 1.000 14.0 3.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (4.120±70.328)×10−10 12242401 5.240×10−9 6.002×10−10 −2.011×10−6 2.111×10−6 −1.926×10−9 3.314×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.750±0.677)×10−9 12242401 9.712×10−10 1.709×10−9 5.272×10−10 5.911×10−9 1.193×10−9 2.164×10−9

chi square fluorescence [1] (0.606±1.117)×105 12242401 5.631×104 1.566×104 121 6.431×106 3.935×103 6.025×104

degrees of freedom fluorescence [1] 6.00±0.00 12242401 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 12242401 0.0 50.0 42.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.127±9.135)×10−3 12242401 5.595×10−3 3.212×10−3 −0.130 0.390 3.759×10−4 5.970×10−3
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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] 0.980±0.063 14910816 0.0 1.000 0.350 1.000 1.000 1.000
cloud pressure crb [hPa] 812±189 14910816 251 873 130 1.052×103 707 957
cloud pressure crb precision [hPa] 2.98±11.90 14910816 1.27 0.627 2.930×10−3 1.537×103 0.357 1.62
cloud fraction crb [1] 0.388±0.349 14910816 0.630 0.278 0.0 1.000 6.326×10−2 0.694
cloud fraction crb precision [1] (1.047±6.713)×10−4 14910816 5.859×10−5 5.043×10−5 6.821×10−8 0.252 2.888×10−5 8.746×10−5

scene albedo [1] 0.338±0.305 14910816 0.526 0.244 −2.948×10−3 3.50 6.090×10−2 0.587
scene albedo precision [1] (6.893±9.326)×10−5 14910816 4.694×10−5 4.306×10−5 1.025×10−5 5.120×10−3 2.292×10−5 6.986×10−5

apparent scene pressure [hPa] 832±176 14910816 232 886 130 1.036×103 739 971
apparent scene pressure precision [hPa] 1.37±2.26 14910816 0.941 0.570 7.536×10−2 58.9 0.351 1.29
chi square [1] (0.153±0.664)×105 14910816 2.077×104 9.661×103 51.4 1.347×108 2.664×103 2.344×104

number of iterations [1] 3.00±0.83 14910816 0.0 3.00 1.000 14.0 3.00 3.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (−4.982±556.577)×10−11 14910816 4.224×10−9 9.928×10−11 −2.011×10−6 1.605×10−6 −1.940×10−9 2.284×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.594±0.692)×10−9 14910816 1.028×10−9 1.449×10−9 4.404×10−10 5.577×10−9 1.015×10−9 2.043×10−9

chi square fluorescence [1] (0.449±0.882)×105 14910816 4.091×104 1.404×104 109 2.494×106 4.164×103 4.507×104

degrees of freedom fluorescence [1] 6.00±0.00 14910816 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 14910816 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.018±10.359)×10−3 14910816 7.035×10−3 3.085×10−3 −0.130 0.390 −5.123×10−4 6.523×10−3
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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] 0.786±0.251 6701175 0.500 1.000 0.350 1.000 0.500 1.000
cloud pressure crb [hPa] 725±186 6701175 259 730 130 1.054×103 616 875
cloud pressure crb precision [hPa] 2.22±7.93 6701175 1.05 0.457 1.831×10−4 1.473×103 0.305 1.35
cloud fraction crb [1] 0.634±0.415 6701175 0.844 1.000 0.0 1.000 0.156 1.000
cloud fraction crb precision [1] (3.941±25.042)×10−4 6701175 2.583×10−5 1.000×10−4 1.143×10−8 0.959 1.000×10−4 1.258×10−4

scene albedo [1] 0.689±0.283 6701175 0.477 0.765 4.990×10−3 4.61 0.432 0.910
scene albedo precision [1] (1.294±1.200)×10−4 6701175 1.069×10−4 9.851×10−5 1.396×10−5 1.691×10−3 4.783×10−5 1.548×10−4

apparent scene pressure [hPa] 775±153 6701175 254 790 130 1.047×103 654 907
apparent scene pressure precision [hPa] 0.387±0.128 6701175 0.144 0.358 0.130 39.5 0.299 0.443
chi square [1] (0.323±4.922)×105 6701175 2.107×104 2.359×104 328 2.827×108 1.472×104 3.578×104

number of iterations [1] 4.09±1.06 6701175 0.0 4.00 1.000 14.0 4.00 4.00
fluorescence [mol s−1 m−2 nm−1 sr−1] (2.285±5.811)×10−9 6701175 4.174×10−9 2.676×10−9 −1.382×10−6 1.727×10−6 5.457×10−10 4.720×10−9

fluorescence precision [mol s−1 m−2 nm−1 sr−1] (1.840±0.589)×10−9 6701175 7.391×10−10 1.763×10−9 5.272×10−10 5.630×10−9 1.431×10−9 2.170×10−9

chi square fluorescence [1] (0.504±1.033)×105 6701175 3.776×104 7.076×103 166 3.635×106 2.054×103 3.981×104

degrees of freedom fluorescence [1] 6.00±0.00 6701175 0.0 6.00 6.00 6.00 6.00 6.00
number of spectral points in retrieval [1] 50.0±0.1 6701175 0.0 50.0 48.0 50.0 50.0 50.0
wavelength calibration offset [nm] (3.142±4.333)×10−3 6701175 3.728×10−3 3.144×10−3 −7.305×10−2 7.063×10−2 1.278×10−3 5.006×10−3
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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

10



6 World maps

Figure 4: Map of “Cloud pressure” for 2025-02-24 to 2025-02-25
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Figure 5: Map of “Cloud fraction” for 2025-02-24 to 2025-02-25
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Figure 6: Map of “Scene albedo” for 2025-02-24 to 2025-02-25
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Figure 7: Map of “Apparent scene pressure” for 2025-02-24 to 2025-02-25
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Figure 8: Map of “Fluorescence” for 2025-02-24 to 2025-02-25
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Figure 9: Map of the number of observations for 2025-02-24 to 2025-02-25
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7 Zonal average

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

36



Figure 30: Histogram of “Cloud fraction” for 2025-02-24 to 2025-02-25
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Figure 31: Histogram of “Cloud fraction precision” for 2025-02-24 to 2025-02-25
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Figure 32: Histogram of “Scene albedo” for 2025-02-24 to 2025-02-25
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Figure 33: Histogram of “Scene albedo precision” for 2025-02-24 to 2025-02-25
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Figure 34: Histogram of “Apparent scene pressure” for 2025-02-24 to 2025-02-25
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Figure 35: Histogram of “Apparent scene pressure precision” for 2025-02-24 to 2025-02-25

42



Figure 36: Histogram of “χ2” for 2025-02-24 to 2025-02-25
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Figure 37: Histogram of “Number of iterations” for 2025-02-24 to 2025-02-25
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Figure 38: Histogram of “Fluorescence” for 2025-02-24 to 2025-02-25
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Figure 39: Histogram of “Fluorescence precision” for 2025-02-24 to 2025-02-25
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Figure 40: Histogram of “χ2 of fluorescence retrieval” for 2025-02-24 to 2025-02-25
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Figure 41: Histogram of “Degrees of freedom for signal of fluorescence retrieval” for 2025-02-24 to 2025-02-25
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Figure 42: Histogram of “Number of points in the spectrum” for 2025-02-24 to 2025-02-25
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Figure 43: Histogram of “Spectral offset (λtrue −λnominal)” for 2025-02-24 to 2025-02-25
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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 2025-02-24 to 2025-02-25
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Figure 45: Along track statistics of “Cloud pressure” for 2025-02-24 to 2025-02-25
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Figure 46: Along track statistics of “Cloud pressure precision” for 2025-02-24 to 2025-02-25

53



Figure 47: Along track statistics of “Cloud fraction” for 2025-02-24 to 2025-02-25
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Figure 48: Along track statistics of “Cloud fraction precision” for 2025-02-24 to 2025-02-25
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Figure 49: Along track statistics of “Scene albedo” for 2025-02-24 to 2025-02-25
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Figure 50: Along track statistics of “Scene albedo precision” for 2025-02-24 to 2025-02-25
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Figure 51: Along track statistics of “Apparent scene pressure” for 2025-02-24 to 2025-02-25
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Figure 52: Along track statistics of “Apparent scene pressure precision” for 2025-02-24 to 2025-02-25
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Figure 53: Along track statistics of “χ2” for 2025-02-24 to 2025-02-25
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Figure 54: Along track statistics of “Number of iterations” for 2025-02-24 to 2025-02-25
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Figure 55: Along track statistics of “Fluorescence” for 2025-02-24 to 2025-02-25
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Figure 56: Along track statistics of “Fluorescence precision” for 2025-02-24 to 2025-02-25
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Figure 57: Along track statistics of “χ2 of fluorescence retrieval” for 2025-02-24 to 2025-02-25
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Figure 58: Along track statistics of “Degrees of freedom for signal of fluorescence retrieval” for 2025-02-24 to 2025-02-25

65



Figure 59: Along track statistics of “Number of points in the spectrum” for 2025-02-24 to 2025-02-25
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Figure 60: Along track statistics of “Spectral offset (λtrue −λnominal)” for 2025-02-24 to 2025-02-25
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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.
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
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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.
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Maarten Sneep (maarten.sneep@knmi.nl).
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