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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]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]

cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s! m2 nm™! sr'!]
fluorescence precision [mol s m™ nm"!
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

sr'l]

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.98540.052
788 +201
1.604+7.52
0.48240.373
(1.035+3.458) x 10~
0.45440.324
(7.428+9.366) x 107>
812+ 184
0.71641.389
(0.821 £51.906) x 10
3.69+1.51
(8.196+61.400) x 10710
(1.7454+0.671) x 1070
(0.518+1.015) x 10°
6.00+0.00
59.0+0.1
(—5.279410.916) x 1073

Count
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972
26389972

Mode
0.995
1.015 x 103
0.750
0.996
2.500 x 10~
1.500 x 102
2.500 x 1074
1.008 x 103
0.500
0.150
3.23

2.500 x 10710

1.750 x 10~?
750
5.95
58.5

—4.000 x 10~

IQR
0.0
298
0.658
0.763
6.642 x 107
0.584
5.495 x 1075
271
0.378
4.736 x 10*
1.000
5.046 x 107?
9.557 x 10710
4.342 x 10*
0.0
0.0
1.113x 1072

Median
1.000
857
0.365
0.437
6.312x 107
0.440
4.427 x 107
877
0.308
2.999 x 10*
3.00

8.812 x 10710

1.682 x 107
1.437 x 10*
6.00
59.0

—3.401 x 1073

Minimum
0.350
130
7.935x 1074
0.0

4.199 x 10710
—3.743 x 1072

7.026 x 1070
130
4.085 x 1072
81.5
1.000

—2.104 x 107
4.796 x 10710

117
6.00
52.0

—0.146

Maximum
1.000
1.066 x 10°
1.485 x 10°
1.000
0.461
4.04
1.296 x 1072
1.067 x 10°
42.4
1.424 x 10°
14.0
1.862 x 107
5.635x 1079
7.325 x 10°
6.00
59.0
0.172



Variable

qa value [1]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]

cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s! m2 nm! sr!]
fluorescence precision [mol s' m™2 nm™!
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

srl]

1%
0.700
256
6.824 x 1072
8.929 x 1074
1.708 x 1073
7.254 %1073
1.258 x 1073
313
6.769 x 102
433
2.00
—1.439x 1078
7.540 x 10710
496
6.00
59.0
—3.976 x 1072

5%
0.900
386
9.598 x 1072
1.380 x 1072
2.030 x 1073
2.036 x 1072
1.437 x 1073
435
9.393 x 1072
1.388 x 103
2.00
—7.029 x 107
8.393 x 10~10
988
6.00
59.0
—2.472x 1072

Table 2: Percentile ranges

10 % 15.9 % 25%
0.900 1.000 1.000
482 565 653
0.123 0.156 0.204
3.031 x 1072 5.401 x 1072 0.106
2.255x% 1073 2.543x 107 3.358 x 107
3.848x 1072 6.705x 1072 0.142
1.676 x 1073 2.029 x 1073 2.675x 107
532 604 688
0.119 0.148 0.189
3.196 x 103 6.224 x 10° 1.183 x 10*
2.00 3.00 3.00
—4439x107% —2.904x107% —1.513x107°
9.232x 10710 1.029x107° 1.204 x 107
1.744 x 103 2.851 x 10 4.938 x 103
6.00 6.00 6.00
59.0 59.0 59.0
—1.864x 1072 —1.445x1072 —1.019x 1072

75 %
1.000
950
0.861
0.869
1.000 x 104
0.725
8.170 x 1073
959
0.567
5.919 x 10*
4.00
3.533%x 107
2.160 x 1079
4.836 x 10*
6.00
59.0
9.473 x 104

84.1%
1.000
978
1.53
1.000
1.028 x 1074
0.833
1.158 x 10~*
984
0.904
7.750 x 10*
5.00

4.926 x 107°
2.424 x 107

8.575 x 10*
6.00
59.0

2.713x 1073

90 %
1.000
999
2.72
1.000
1.586 x 1074
0.895
1.567 x 10~*
1.002 x 103
1.51
9.685 x 10*
5.00

6.243 x 1079
2.657 x 1072

1.381 x 10°
6.00
59.0

4.374 %1073

95 %
1.000
1.012 x 10°
5.90
1.000
3.163x 1074
0.960
2.394 x 104
1.012 x 103
2.91
1.304 x 10°
6.00
8.171 x 107°
2.987 x 1070
2.444 x 10°
6.00
59.0
8.159 x 1073

99 %
1.000
1.022 x 103
21.0
1.000
9.174 x 10~*
1.13
5.014 x 10~*
1.023 x 103
7.30
2.279 x 10°
10.00
1.294 x 10°8
3.618 x 107
5.255 x 10°
6.00
59.0
2.124 x 1072



Variable

qa value [1]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]
cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s"! m2 nm™! sr'!]
fluorescence precision [mol s'! m2 nm-
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

1

Table 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere

sl

mean +0
0.98740.045
817+185
1.40+6.40
0.479+£0.378
(1.170 £2.650) x 10~
0.471+0.324
(7.876+10.339) x 1073
841+ 166
0.59040.932
(0.925+59.596) x 10°
3.984+1.70
(1.29246.048) x 1077
(1.7634+0.661) x 1077
(0.43740.894) x 10
6.00+0.00
59.040.1
(—4.54249.864) x 1073

Count
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767
12883767

IQR
0.0
240
0.717
0.800
6.443 x 107>
0.590
5.839 x 1073
203
0.355
5.126 x 104
2.00
5.378 x 107°
9.460 x 10710
3.393 x 104
0.0
0.0
9.703 x 103

Median
1.000
883
0.411
0.407
7.131x 107
0.463
4.494 x 1073
900
0.323
3.411 x 104
4.00
1.362x 107°
1.702 x 10~°
1.319 x 104
6.00
59.0
—2.939x 1073

Minimum
0.350
130
8.545 x 104
0.0
1.032x107°
—3.743 x 1072
7.026 x 10°°©
130
4.096 x 1072
98.1
1.000
—2.104x 10°°
4.796 x 1010
117
6.00
52.0
—0.146

Maximum
1.000
1.066 x 103
1.485 x 103
1.000
0.200
3.67
1.296 x 1072
1.067 x 103
424
1.325 x 10°
14.0
1.665 x 10~°
5.597 x 10~°
7.325 x 10°
6.00
59.0
0.172

25 % percentile
1.000
717
0.225
0.103
3.557x 1072
0.163
2.675%x 1072
762
0.197
1.381 x 104
3.00
—1.192x 107°
1.231x10°°
5.591 x 103
6.00
59.0
—8.895x 1073

75 % percentile
1.000
957
0.942
0.903
1.000x 10~
0.753
8.514 x 1077
964
0.552
6.507 x 10*
5.00
4.185x 107°
2.177 x 107°
3.952 x 104
6.00
59.0
8.080 x 10~*



Variable

ga value [1]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]

cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s! m™2 nm! sr'!]
fluorescence precision [mol s! m2 nm!
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere

sr'l]

mean =0
0.984 +0.059
7614211
1.78 4+ 8.44
0.48440.367
(9.056440.788) x 107>
0.439+0.324
(7.000+£8.311) x 1073
7844196
0.83641.706
(0.7234+43.317) x 10°
3.41+1.25
(3.692+61.928) x 10710
(1.72740.680) x 10~°
(0.594+1.113) x 10°
6.00+0.00
59.0+0.1
(—5.982+11.790) x 103

Count
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205
13506205

IQR
0.0
327
0.576
0.735
6.789 x 107
0.574
5.147x 1073
310
0.404
4.308 x 10*
1.000
4.684 x 1077
9.620 x 10710
5.411 x 10*
0.0
0.0
1.263 x 1072

Median
1.000
814
0.326
0.463
5.820 x 107
0.418
4.367x 1072
839
0.293
2.668 x 10*
3.00
4.989 x 1010
1.661 x 10~°
1.606 x 10*
6.00
59.0
—3.969 x 1073

Minimum
0.350
130
7.935 x 10~*
0.0
4.199 x 10710
—2.638 x 1072
9.269 x 10~°
130
4.085x 1072
81.5
1.000
—1.965x 107
5.302 x 10°10
122
6.00
53.0
—0.145

Maximum
1.000
1.032 x 10°
1.079 x 103
1.000
0.461
4.04
1.218 x 1072
1.032 x 103
40.4
1.424 x 10°
14.0
1.862 x 1079
5.635%x 107°
4.100 x 100
6.00
59.0
0.125

25 % percentile
1.000
613
0.190
0.109
3.211x 107
0.123
2.675x 107
641
0.181
1.014 x 10*
3.00
—1.793x 107
1.182x 107°
4.091 x 103
6.00
59.0
—1.151 x 1072

75 % percentile
1.000
940
0.766
0.844
1.000 x 10~*
0.698
7.822 x 1073
951
0.586
5.322 x 10*
4.00
2.890 x 10~°
2.144 x 107?
5.820 x 10*
6.00
59.0
1.116 x 1073



Variable

ga value [1]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]
cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s'! m2 nm™! sr'!]
fluorescence precision [mol s'! m2 nm"
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

1

sr'l]

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

mean +0
0.98540.039
804 +200
1.81+8.43
0.42740.353
(7.458 +14.621) x 1073
0.36540.301
(6.041£8.352) x 1073
8194192
0.90541.629
(0.928 +62.423) x 10°
3.22+1.04
(1.460456.939) x 1010
(1.670+0.688) x 10~°
(0.464+0.868) x 10°
6.00+0.00
59.040.1
(—6.154+£11.664) x 1073

Count
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276
18233276

IQR
0.0
283
0.746
0.669
5.436 x 1072
0.541
3.955x 107
267
0.612
4.230 x 10*
1.000
4.490 x 10~°
1.021 x 1072
4.280 x 10*
0.0
0.0
1.174 x 1072

Median
1.000
880
0.372
0.359
4.612x 1073
0.306
3.836 x 1073
892
0.360
2.324 x 10*
3.00
1.657 x 10710
1.555x107°
1.585 x 10*
6.00
59.0
—4.596 x 1073

Minimum
0.350
130
7.935 x 1073
0.0
1.032x107°
—3.743 x 1072
9.269 x 10°°
130
4.086 x 1072
81.5
1.000
—1.965x 107
4.796 x 10710
117
6.00
56.0
—0.146

Maximum
1.000
1.036 x 103
1.485 x 103
1.000
0.155
3.67
1.296 x 102
1.067 x 103
24
1.424 x 10°
14.0
1.862x 107°
5.635x 107°
7.325 x 10°
6.00
59.0
0.172

25 % percentile
1.000
676
0.195
8.253 x 1072
2.635x 107
7.656 x 1072
2.139x 1073
702
0.192
7.724 % 10°
3.00
—1.900 x 10~°
1.092 x 10~°
5.511 x 103
6.00
59.0
—1.153 x 1072

75 % percentile
1.000
959
0.940
0.751
8.071 x 1073
0.618
6.094 x 107
968
0.805
5.002 x 10*
4.00
2.590 x 10~°
2.113x107°
4.831 x 10*
6.00
59.0
2.070 x 10~*



Variable

qa value [1]

cloud pressure crb [hPa]

cloud pressure crb precision [hPa]

cloud fraction crb [1]

cloud fraction crb precision [1]

scene albedo [1]

scene albedo precision [1]

apparent scene pressure [hPa]

apparent scene pressure precision [hPa]
chi square [1]

number of iterations [1]

fluorescence [mol s"! m™2 nm™! sr'!]
fluorescence precision [mol s™' m™2 nm™!
chi square fluorescence [1]

degrees of freedom fluorescence [1]
number of spectral points in retrieval [1]
wavelength calibration offset [nm]

e

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

mean +0
0.984+0.079
730+ 194
1.13+4.63
0.592 40.395
(1.68346.254) x 10~#
0.655+0.283
(1.06241.092) x 1074
775+ 163
0.276+0.158
(0.553+£0.575) x 10°
4.75+1.87
(2.05146.829) x 10~°
(1.9154+0.612) x 1070
(0.689 +1.331) x 10°
6.00 40.00
59.040.1
(—3.45548.657) x 1073

Count
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807
6237807

IQR
0.0
288
0.548
0.835
4.118x 1073
0.491
9.328 x 107
269
0.161
4.847 x 10*
1.000
4.712%x107°
7.436 x 10710
5.942 x 10*
0.0
0.0
9.048 x 103

Median
1.000
744
0.354
0.656
1.000 x 1074
0.679
6.926 x 1073
797
0.246
4.243 x 10*
4.00
2.424 x 10~°
1.839 x 1079
1.087 x 10*
6.00
59.0
—1.232x 1073

Minimum
0.350
130
7.935x 1074
0.0
4.199 x 1010
—5.686 x 103
7.026 x 1076
130
4.085x 1072
144
2.00
—2.104 x 107
5.286 x 1010
152
6.00
52.0
—8.965 x 1072

Maximum
1.000
1.058 x 103
1.471 x 103
1.000
0.461
4.04

1.218 x 1072

1.058 x 103
33.2

2.454 x 107

14.0

1.665 x 1076
5.619x107°
4.100 x 10°

6.00
59.0

6.333x 1072

25 % percentile
1.000
609
0.214
0.165
7.698 x 107>
0.399
3.623 x 107
650
0.179
2.331 x 10*
4.00
—3.577x 101
1.490 x 1079
2.824 x 103
6.00
59.0
—6.875x 1073

75 % percentile
1.000
897
0.762
1.000
1.182 x 1074
0.889
1.295x 1074
918
0.340
7.178 x 10*
5.00
4.677x107°
2.233 %1077
6.225 x 10*
6.00
59.0
2.173x 1073



J[Sue YPIuaz SuImaIp

1.000
1.025 x 1072
—2.126 x 1073
—0.115
4.101 x 1072
5.115%x 1072
—0.117
1.423x 1073
—2.092 x 102
6.871 x 102
—2.967 x 1072
1.717 x 1072
—8.723 x 1072

J[Sue YIruaz Ie[oS

1.025 % 1072
1.000
5.234x 1073
5.247x 1073
0.596
0.638
—3.548 x 1072
—6.449 x 1073
0.150
0.288
—0.372
3.245% 1073
0.370

Table 7: Correlation matrix

" a a z > X Z
Z S 5 o 3 ~ =
= g & 8 5 2
=
& g = £, g g
g g g z e,
£ g & & £
] s 2 g
g =
Z 2
S
—2.126 x 1073 —0.115 4.101 x 1072 5.115%x 1072 —0.117 1.423x 1073 —2.092 x 1072
5234x1073  5.247x1073 0.596 0.638 —3.548x 1072  —6.449 x 1073 0.150
1.000 0.144 —7.823x 1073 4.644x 1072 0.170 1.158 x 1073 0.192
0.144 1.000 —0.209 —0.226 0.934 8.645x 1073 —3.078 x 1072
—7.823x 1073 —0.209 1.000 0.944 —0.339 1.289x 1072  —2.012x 1072
4.644 x 1072 —0.226 0.944 1.000 —0.315 —5.407 x 1073 0.159
0.170 0.934 —0.339 —0.315 1.000 45401073 4.705 x 1072
1.158 x 1073 8.645x 1073 1.289x 1072 —5.407x 1073  4.540x 1073 1.000 2.380 x 102
0.192 —3.078x1072  —2.012x 1072 0.159 4705%x 1072 2.380x 1072 1.000
8.978 x 1072 —0.102 0.316 0.337 —0.120 —1.229%x 1073 0.122
—4.546x 1072 6.792x 1072 —4.293x 102 —8.533x 1073 0.114 3.808x 1073 —4.152x 1072
9.619x107* —8.176x 1073  8.288x 10~* 1306 x 1073 —7.068x 1073  1.026x 10~ 1.375x 1073
3.537 x 1072 —0.149 0.291 0.290 —0.194 —3.627x 1073 7.369 x 102

QdUIsAION[]

6.871 x 1072
0.288
8.978 x 102
—0.102
0.316
0.337
—0.120
—1.229 %1073
0.122
1.000
—0.217
2.051 x107*
0.224

[BASLIFOI Q0UADSAIONY JO X

—2.967 x 1072
—0.372
—4.546 x 1072
6.792 x 102
—4.293 x 1072
—8.533%x 1073
0.114
3.808 x 1073
—4.152x 1072
—0.217
1.000
—4.088 x 1073
—0.392

wnnoads ay) ur syutod Jo roquinN

1.717 x 102
3.245%x 1073
9.619 x 10~*
—8.176 x 1073
8.288 x 107*
1.306 x 1073
—7.068 x 1073
1.026 x 104
1.375x 1073
2.051x 10~
—4.088 x 1073
1.000
—7.417 %1073

(reurwou)y — (ann)y) 19syjo [endads

—8723 % 1072
0.370
3.537 x 1072
—0.149
0.291
0.290
—0.194
—3.627 x 1073
7.369 x 102
0.224
—0.392
—7.417 %1073
1.000



o[Sue yruoz Jurmarp

383
4.22
—2.02
—451
0.299
0.325
—423
1.446 x 10°
—0.620
8.256 x 10~°
—5.894 x 10*
3.193 x 1072
—1.864 x 1072

J[3ue YIusz 1e[oS

4.22
442
5.36
22.1
4.68
4.36

—137

—7.042 x 10°
4.77

3.724 %1078

—7.933x 10°

6.488 x 1073

8.507 x 1072

pmne]

—2.02
5.36
2.369 x 103
1.410 x 103
—0.142
0.733
1.521 x 103
2.926 x 10°
14.2
2.683 %1078
—2.246 x 10°
4.449 %1073
1.879 x 1072

amssaxd pnop)

—451
22.1
1.410 x 103
4.021 x 104
-15.6
—14.7
3.449 x 10*
8.998 x 10°
—9.34
—1.251 x 1077
1.382 x 10°
—0.156
—0.326

uonorly pnop)

0.299
4.68
—0.142
-15.6
0.139
0.114
—233
2.495 x 10*
—1.135%x 1072
7.223 x 10710
—1.624 x 103
2.936 x 1073
1.183%x 1073

Table 8: Covariance matrix

opaqe duddS

0.325
4.36
0.733
—14.7
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Figure 1: Map of correlation graph for 2024-03-07 to 2024-03-09.
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Figure 2: Map of correlation matrix for 2024-03-07 to 2024-03-09.
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4 Input data monitoring

FRESCO

processing status

Status MET 2D

Status NISE

'sideNadirEquatorCrossing
processing mode Offline
algorithm version 1.5.0

orbit p3164 33165 33166 33167 33168 33169 33170 33171 33172 33173 33174 33175 33176 33177 33178 33179 3318

processor version

product version

revision

initialization (s)

processing (s)

time per pixel

o time per pixel
AUX ISRF 2021-01-07 10:32

AUX MET 2D zmlwmo, 2024'-08 03:02024-03-08 03:00024-03»'3:00, 2024'08 15:02024-03-08 15:0(2024-03-.15:00, 2024
CFG FRESCO 2023-09-01 00:00

L1B IR UVN 33178
LUT FRESCO 2019-10-10 11:50
REF DEM 2019-04-04

REF LER 2022-01-13 00:00

REF SOLAR 2021-01-07 13:24

2024-03-08 2024-03-08 2024-03-08 2024-03-08 2024-03-08 2024-03-08 2024-03-08 2024-03-08 2024-03-09
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

Figure 4: Input data per granule
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Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps
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Figure 6: Map of “Cloud pressure” for 2024-03-07 to 2024-03-09
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Figure 7: Map of “Cloud fraction” for 2024-03-07 to 2024-03-09
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Figure 8: Map of “Scene albedo” for 2024-03-07 to 2024-03-09
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Figure 9: Map of “Apparent scene pressure” for 2024-03-07 to 2024-03-09
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Figure 10: Map of “Fluorescence” for 2024-03-07 to 2024-03-09
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Figure 11: Map of the number of observations for 2024-03-07 to 2024-03-09
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7 Zonal average
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Figure 12: Zonal average of “QA value” for 2024-03-07 to 2024-03-09.
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Figure 13: Zonal average of “Cloud pressure” for 2024-03-07 to 2024-03-09.
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Figure 14: Zonal average of “Cloud pressure precision” for 2024-03-07 to 2024-03-09.

23




Latitude [degrees]

80 A

60

40 A

20 A

—-20 1

_40 .

_60 4

—80 1

— all
— land
—— sea

e

—

0.2 0.4 0.6 0.8 1.0
Cloud fraction

Figure 15: Zonal average of “Cloud fraction” for 2024-03-07 to 2024-03-09.
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Figure 16: Zonal average of “Cloud fraction precision” for 2024-03-07 to 2024-03-09.
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Figure 17: Zonal average of “Scene albedo” for 2024-03-07 to 2024-03-09.
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Figure 18: Zonal average of “Scene albedo precision” for 2024-03-07 to 2024-03-09.

27




Latitude [degrees]

— all

80 1 land
—— sea
=
60 A ’4-
-
40 - {f
S
20 A &"
. <
f
< —
—20 - —_—
*
-~
\\
—
—40 —
— /
—
—60 A i
== @
=
—80 A =
500 600 700 800 900

Apparent scene pressure [hPa]

Figure 19: Zonal average of “Apparent scene pressure” for 2024-03-07 to 2024-03-09.
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Figure 20: Zonal average of “Apparent scene pressure precision” for 2024-03-07 to 2024-03-09.
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Figure 21: Zonal average of “y>” for 2024-03-07 to 2024-03-09.
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Figure 22: Zonal average of “Number of iterations” for 2024-03-07 to 2024-03-09.
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Figure 23: Zonal average of “Fluorescence” for 2024-03-07 to 2024-03-09.
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Figure 24: Zonal average of “Fluorescence precision” for 2024-03-07 to 2024-03-09.
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Figure 25: Zonal average of “x2 of fluorescence retrieval” for 2024-03-07 to 2024-03-09.
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Figure 26: Zonal average of “Degrees of freedom for signal of fluorescence retrieval” for 2024-03-07 to 2024-03-09.

35



Latitude [degrees]

80 A

60

40 A

20 A

—-20 1

_40 .

_60 4

—80 1

— all
— land
—— sea

ﬁ

56.0

56.5

57.0 57.5 58.0 58.5
Number of points in the spectrum

59.0

59.5

Figure 27: Zonal average of “Number of points in the spectrum” for 2024-03-07 to 2024-03-09.
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Figure 28: Zonal average of “Spectral offset (A(true) — A(nominal))” for 2024-03-07 to 2024-03-09.
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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 29: Histogram of “QA value” for 2024-03-07 to 2024-03-09
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Figure 30: Histogram of “Cloud pressure” for 2024-03-07 to 2024-03-09
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Figure 31: Histogram of “Cloud pressure precision” for 2024-03-07 to 2024-03-09
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Figure 32: Histogram of “Cloud fraction” for 2024-03-07 to 2024-03-09

41




Observation density

¥ Mean A Median - § - Standard deviation 4= Inter quartile range

2000

1500

1000

Number of observations

500

0 T T

0.00 0.01 0.02 0.63 0.04
lo7 2024-03-08

0.05

2.5

2.0

15

1.0

0.5

0.0 T T T T
0.00 0.01 0.02 0.03 0.04

Cloud fraction precision

Figure 33: Histogram of “Cloud fraction precision” for 2024-03-07 to 2024-03-09
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Figure 34: Histogram of “Scene albedo” for 2024-03-07 to 2024-03-09
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Figure 35: Histogram of “Scene albedo precision” for 2024-03-07 to 2024-03-09
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Figure 36: Histogram of “Apparent scene pressure” for 2024-03-07 to 2024-03-09
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Figure 37: Histogram of “Apparent scene pressure precision” for 2024-03-07 to 2024-03-09
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Figure 38: Histogram of “x2” for 2024-03-07 to 2024-03-09
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Figure 39: Histogram of “Number of iterations” for 2024-03-07 to 2024-03-09
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Figure 40: Histogram of “Fluorescence” for 2024-03-07 to 2024-03-09
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Figure 41: Histogram of “Fluorescence precision” for 2024-03-07 to 2024-03-09
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Figure 42: Histogram of “x? of fluorescence retrieval” for 2024-03-07 to 2024-03-09
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Figure 43: Histogram of “Degrees of freedom for signal of fluorescence retrieval” for 2024-03-07 to 2024-03-09
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Figure 44: Histogram of “Number of points in the spectrum” for 2024-03-07 to 2024-03-09
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Figure 45: Histogram of “Spectral offset (A (true) — A(nominal))” for 2024-03-07 to 2024-03-09
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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.
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Figure 46: Along track statistics of “QA value” for 2024-03-07 to 2024-03-09
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Figure 47: Along track statistics of “Cloud pressure” for 2024-03-07 to 2024-03-09
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Figure 48: Along track statistics of “Cloud pressure precision” for 2024-03-07 to 2024-03-09
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Figure 49: Along track statistics of “Cloud fraction” for 2024-03-07 to 2024-03-09
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Cloud fraction precision
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Figure 50: Along track statistics of “Cloud fraction precision” for 2024-03-07 to 2024-03-09
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Figure 51: Along track statistics of “Scene albedo” for 2024-03-07 to 2024-03-09

60



Scene albedo precision
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Figure 52: Along track statistics of “Scene albedo precision” for 2024-03-07 to 2024-03-09
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Figure 53: Along track statistics of “Apparent scene pressure” for 2024-03-07 to 2024-03-09
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Figure 54: Along track statistics of “Apparent scene pressure precision” for 2024-03-07 to 2024-03-09
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Figure 55: Along track statistics of “)2” for 2024-03-07 to 2024-03-09
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Figure 56: Along track statistics of “Number of iterations” for 2024-03-07 to 2024-03-09
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Figure 57: Along track statistics of “Fluorescence” for 2024-03-07 to 2024-03-09

66



Fluorescence precision [mol s m—2 nm~ sr—2]

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

e e " R
o AT T e, LA AAAAANAAL,
~

A, b Jron et P f ‘JL\-\UJ'“" e f

T T T T T T T
0 50 100 150 200 250 300 350 400
Binned row index

Figure 58: Along track statistics of “Fluorescence precision” for 2024-03-07 to 2024-03-09
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Figure 59: Along track statistics of “x2 of fluorescence retrieval” for 2024-03-07 to 2024-03-09
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Figure 60: Along track statistics of “Degrees of freedom for signal of fluorescence retrieval” for 2024-03-07 to 2024-03-09
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Figure 61: Along track statistics of “Number of points in the spectrum” for 2024-03-07 to 2024-03-09
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Figure 62: Along track statistics of “Spectral offset (A(true) — A(nominal))” for 2024-03-07 to 2024-03-09
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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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Figure 63: Scatter density plot of “Apparent scene pressure” against “y> of fluorescence retrieval” for 2024-03-07 to 2024-
03-09.

72



1.0

x10°

2024-03-08

le—8

SUOI3BAIDSUO 4O JaquuinN
© <

8. N
o o o o

400 500 600 700 800 900 1000 1100
Apparent scene pressure [hPa]

300

< m o — o
[{-dS —WU ,_W ;_S [oW] 8dUddSai0N|

10

SUOIIBAIDSO 4O JaquinN
m (8] — o
o o [=) o
— — — —

104

2024-03-08

le—8

600 700 800 900 1000 1100

Apparent scene pressure [hPa]

500

400

300

< m o — o
[{-dS (—WU ,_W ;_S |[ow] 8dUddS3ai0N|

-07 to 2024-03-09.

-03

for 2024

against “Fluorescence”

tR)

Figure 64: Scatter density plot of “Apparent scene pressure

73



2024‘03'08 X105

Number of iterations
Number of observations

0 1 T T T T T T T
300 400 500 600 700 800 900 1000 1100

Apparent scene pressure [hPa]

2024-03-08

10°

=
o
>

103

10?

Number of iterations
Number of observations

10!

100

O T T T T T T T
300 400 500 600 700 800 900 1000 1100

Apparent scene pressure [hPa]

Figure 65: Scatter density plot of “Apparent scene pressure” against “Number of iterations” for 2024-03-07 to 2024-03-09.
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Figure 66: Scatter density plot of “Apparent scene pressure” against “Number of points in the spectrum” for 2024-03-07 to
2024-03-09.
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Figure 67: Scatter density plot of “Apparent scene pressure” against “Spectral offset (A (true) — A(nominal))” for 2024-03-07
to 2024-03-09.
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Figure 68: Scatter density plot of “)? of fluorescence retrieval” against “Number of points in the spectrum” for 2024-03-07
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Figure 69: Scatter density plot of “)? of fluorescence retrieval” against “Spectral offset (A (true) — A (nominal))” for 2024-
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Figure 70: Scatter density plot of “Cloud fraction” against “Apparent scene pressure” for 2024-03-07 to 2024-03-09.
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Figure 74: Scatter density plot of “Cloud fraction” against “Number of points in the spectrum” for 2024-03-07 to 2024-03-
09.
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Figure 76: Scatter density plot of “Cloud fraction” against “Spectral offset (A(true) — A(nominal))” for 2024-03-07 to 2024-
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Figure 77: Scatter density plot of “Cloud pressure” against “Apparent scene pressure” for 2024-03-07 to 2024-03-09.
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Figure 78: Scatter density plot of “Cloud pressure” against “x> of fluorescence retrieval” for 2024-03-07 to 2024-03-09.
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Figure 79: Scatter density plot of “Cloud pressure” against “Cloud fraction” for 2024-03-07 to 2024-03-09.
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Figure 82: Scatter density plot of “Cloud pressure” against “Number of points in the spectrum” for 2024-03-07 to 2024-03-
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Figure 83: Scatter density plot of “Cloud pressure” against “Scene albedo” for 2024-03-07 to 2024-03-09.
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Figure 84: Scatter density plot of “Cloud pressure” against “Spectral offset (A (true) — A(nominal))” for 2024-03-07 to 2024-
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Figure 86: Scatter density plot of “Fluorescence” against “Number of points in the spectrum” for 2024-03-07 to 2024-03-09.
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Figure 88: Scatter density plot of “Latitude” against “Apparent scene pressure” for 2024-03-07 to 2024-03-09.
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Figure 89: Scatter density plot of “Latitude” against “x? of fluorescence retrieval” for 2024-03-07 to 2024-03-09.

98



Cloud fraction

Cloud fraction

2024-03-08

R= -10.008

-80 —-60 -40 -20 0
Latitude [°N]

2024-03-08

20

40

60

80

—-80 —-60 -40 -20 0
Latitude [°N]

20

40

60

80

x10°

3.0

2.5

N
o

= -
o u
Number of observations

0.5

0.0

10°

104

103

102

Number of observations

10!

100

Figure 90: Scatter density plot of “Latitude” against “Cloud fraction” for 2024-03-07 to 2024-03-09.
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Figure 112: Scatter density plot of “Solar zenith angle” against “Fluorescence” for 2024-03-07 to 2024-03-09.
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Figure 113: Scatter density plot of “Solar zenith angle” against “Latitude” for 2024-03-07 to 2024-03-09.
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Figure 116: Scatter density plot of “Solar zenith angle” against “Scene albedo” for 2024-03-07 to 2024-03-09.
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Figure 118: Scatter density plot of “Viewing zenith angle” against “Apparent scene pressure” for 2024-03-07 to 2024-03-09.
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Figure 119: Scatter density plot of “Viewing zenith angle” against “y? of fluorescence retrieval” for 2024-03-07 to 2024-03-
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Figure 121: Scatter density plot of “Viewing zenith angle” against “Cloud pressure” for 2024-03-07 to 2024-03-09.
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Figure 122: Scatter density plot of “Viewing zenith angle” against “Fluorescence” for 2024-03-07 to 2024-03-09.
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Figure 123: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2024-03-07 to 2024-03-09.
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