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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
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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 fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

Table 1: Parameterlist and basic statistics for the analysis

mean +0 Count
0.654 £0.377 20907472
0.580£0.356 20907472
(0.389+0.287) x 104 20907472
23.0+37.1 20907472
0.579+0.356 20907472
(0.309 +0.240) x 104 20907472
0.598 £0.186 20907472
0.152+0.197 20907472
0.142+0.191 20907472
(6.470£8.211) x 1074 20907472
(5.830 £ 8.686) x 107% 20907472
(7.968 +6.840) x 1073 20907472
0.581£0.362 20907472
0.521+£0.195 20907472
0.469+0.222 20907472
0.428 +=0.250 20907472

Mode
0.995
0.995
1.425 x 103
10.7
0.995
825
0.995
1.500 x 1072
1.500 x 102
5.000 x 107
5.000 x 107
3.000 x 10~
0.995
0.265
0.195
4.500 x 1072

IQR
0.660
0.767

3.810 x 103
13.8
0.768

3.400 x 103
0.216
0.210
0.212

7.359 x 10~4

6.939 x 1074

9.354%x 1073
0.781
0.305
0.369
0.386

Median
0.870
0.588

3.189 x 103
11.8
0.585
2.507 x 103
0.586
4.742 x 1072
3.230 x 1072
3.603 x 1074
2.921 x 1074
7.554 x 1073
0.592
0.503
0.453
0.417

Minimum
0.0
6.698 x 1073
0.0
1.000
8.193 x 1073
0.0
0.0
0.0
0.0
9.708 x 10~
6.596 x 10~/
—0.131
0.0
0.139
7.816 x 1072
1.108 x 1072

Maximum
1.000
1.000

2.000 x 10*
250
1.000
2.000 x 10*
1.000
1.000
1.000
0.406
1.14
0.213
1.000
1.87
1.96
4.65



Variable

qa value [1]

cloud fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

1%
0.0
2.399 x 1072
181
1.51
2.360 x 1072
0.0
8.680 x 1072
0.0
0.0
1.419x 1073
7.664 x 107°
—7.788 x 1073
1.470 x 1072
0.230
0.149
2.976 x 1072

5%

0.0
6.135x 1072
641
3.56
6.033 x 1072
284
0.292
7.894 x 1073
5.410%x 1073
3.134 x 1073
2.105x 107
—7.891 x 10°*
5.803 x 1072
0.257
0.173
5.666 x 102

10 %
0.0
9.731 x 1072
964
4.70
9.629 x 1072
546
0.388
1.182x 1072
8.161 x 1073
5277 %107
3.618 x 107
1.820 x 10~
8.970 x 1072
0.281
0.194
9.303 x 1072

15.9%
7.000 x 102
0.142
1.252 x 103
5.72
0.140
785
0.443
1.546 x 1072
1.075 x 1072
8.119x 1077
5.589 x 107
1.210x 1073
0.132
0.309
0.219
0.141

Table 2: Percentile ranges

25 %
0.300
0.228
1.659 x 103
7.38
0.226
1.138 x 103
0.491
2.113x 1072
1.469 x 1072
1.332x 1074
9.580 x 107>
2.975x 1073
0.219
0.355
0.267
0.226

75 %
0.960
0.994

5.469 x 103
212
0.994

4.538 x 10°
0.707
0.231
0.227

8.691 x 10~*

7.897 x 10~

1.233 x 1072
1.000
0.660
0.636
0.612

84.1%
1.000
1.000

6.701 x 10°
31.3
1.000

5.609 x 10°
0.780
0.315
0.313

1.252x 1073

1.173 x 1073

1.464 x 1072
1.000
0.728
0.710
0.696

90 %
1.000
1.000

7.838 x 10°
46.1
1.000

6.532 x 10°
0.850
0.448
0.432

1.649 x 103

1.574 x 1073

1.671 x 1072
1.000
0.783
0.770
0.766

95 %
1.000
1.000

9.436 x 103
79.4
1.000

7.755 x 103
0.948
0.601
0.568

2.204 %1073

2.120 x 1073

1.954 x 1072
1.000
0.854
0.846
0.848

99 %
1.000
1.000
1.287 x 10*
250
1.000
9.986 x 103
1.000
0.850
0.820
3.423 %1073
3.228 x 1073
2.581 x 1072
1.000
1.01
0.989
0.991



Variable

ga value [1]

cloud fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

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

mean +0
0.640+0.378
0.606 +0.361
(0.392+0.287) x 10*
21.04+33.3
0.605 +0.361
(0.310+0.241) x 10*
0.590 +0.190
0.176 £0.196
0.169 +£0.194
(7.63849.238) x 1074
(7.1724£10.165) x 1074
(8.467 +£6.689) x 1073
0.608 +0.366
0.517+0.191
0.470+£0.218
0.446 4+0.243

Count
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951
12641951

IQR
0.700
0.759

3.927 x 103
12.9
0.761

3.458 x 103
0.229
0.241
0.244

8.914 x 10~*

8.893 x 10~*

8.886 x 1073
0.766
0.309
0.372
0.367

Median
0.850
0.652

3.318 x 103
11.5
0.650
2.634 x 103
0.584
8.639 x 1072
7.166 x 1072
4.618 x 1074
4.057 x 1074
8.251 x 1073
0.659
0.510
0.466
0.440

Minimum
0.0
7.559 x 1073
0.0
1.000
8.193x 1073
0.0
0.0
0.0
0.0
1.268 x 10~°
6.596 x 1077
—0.131
0.0
0.139
7.816 x 1072
1.108 x 102

Maximum
1.000
1.000

2.000 x 10*
250
1.000

2.000 x 10*
1.000
1.000
1.000
0.406
1.14
0.213
1.000
1.86
1.96
4.65

25 % percentile

0.250
0.241
1.623 x 103
7.24
0.239
1.097 x 103
0.481
2.352x 1072
1.690 x 102
1.675x 1074
1.363 x 1074
3.835x 1073
0.234
0.349
0.266
0.256

75 % percentile

0.950
1.000
5.551 x 103
20.1
1.000
4.555 % 103
0.710
0.265
0.261
1.059 x 1073
1.026 x 1073
1.272 x 1072
1.000
0.658
0.638
0.623



Variable

ga value [1]

cloud fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

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

mean +0
0.676+0.374
0.541+0.345
(0.385+0.287) x 10*
26.04+42.0
0.53940.345
(0.306+0.237) x 10*
0.611+0.179
0.115+0.191
(9.993 +17.886) x 1072
(4.682+£5.895) x 1074
(3.777+£5.082) x 1074
(7.206 +£6.997) x 1073
0.540 +0.352
0.52740.201
0.467 +0.228
0.402+0.258

Count
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521
8265521

IQR
0.600
0.705

3.645 x 103
15.5
0.705

3.330 x 103
0.200

5.682 x 1072

3.708 x 102

5.062 x 104

4.198 x 104

9.549 x 1073
0.741
0.302
0.364
0.409

Median
0.900
0.513

3.002 x 103
12.3
0.509
2.317 x 103
0.589
3.352 x 1072
2.229 x 1072
2.496 x 10~*
1.792 x 10~*
6.316 x 1073
0.511
0.494
0.434
0.379

Minimum
0.0
6.698 x 1073
0.0
1.000
8.705x 1073
0.0
0.0
0.0
0.0
9.708 x 10~
1.062 x 10°°
—4.578 x 1072
0.0
0.143
8.580 x 1072
1.369 x 1072

Maximum
1.000
1.000

2.000 x 10*
250
1.000
2.000 x 10*
1.000
1.000
1.000
8.192 x 1072
3.828 x 1072
6.569 x 1072
1.000
1.87
1.87
4.53

25 % percentile

0.400
0.212
1.695 x 10°
7.61
0.209
1.179 x 10°
0.504
1.903 x 1072
1.286 x 1072
1.026 x 10~*
6.535 x 107
2.027 x 1073
0.200
0.363
0.269
0.182

75 % percentile

1.000
0.916
5.340 x 10°
23.1
0.914
4.509 x 103
0.704
7.585 x 1072
4.994 x 1072
6.089 x 10~*
4.852 x 1074
1.158 x 1072
0.941
0.665
0.633
0.591



Variable

qa value [1]

cloud fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

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

mean +o
0.654+0.373
0.576 0.354

(0.38740.290) x 10*

24.8+£394
0.574+£0.355

(0.306 40.244) x 10*

0.593+0.182
0.105+0.179

(9.397 £17.203) x 1072
(5.42747.566) x 10~*
(4.7434+6.726) x 1074
(7.668 +£6.958) x 1073

0.576 £0.361
0.520+0.185
0.465+0.212
0.399+0.250

Count
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897
15478897

IQR
0.650
0.759

3.765 x 103
14.5
0.761

3.399 x 103
0.208

4.637 x 1072

3.218 x 1072

5.699 x 10~*

4916 x 104

9.434 x 1073
0.783
0.290
0.355
0.418

Median
0.870
0.581

3.100 x 103
12.6
0.578
2.419 x 10°
0.580
3.078 x 1072
2.112x 1072
2.658 x 1074
2.093 x 10~4
7.086 x 103
0.584
0.506
0.455
0.395

Minimum
0.0
6.698 x 103
0.0
1.000
8.705 x 1073
0.0
0.0
0.0
0.0
9.708 x 10~
6.596 x 1077
—5.130 x 1072
0.0
0.165
8.634 x 1072
1.108 x 102

1.000
1.000

2.000 x 10*

250
1.000

2.000 x 10*

1.000
1.000
1.000
0.142
0.223
0.213
1.000
1.87
1.96
4.61

25 % percentile

0.300
0.227
1.641 x 103
8.07
0.225
1.096 x 103
0.488
1.713 x 1072
1.192 x 1072
1.050 x 10~*
7.726 x 107
2.615x 1073
0.217
0.363
0.272
0.171

75 % percentile
0.950
0.987

5.406 x 103
22.6
0.986

4.495 x 10°
0.696

6.350 x 1072

4.409 x 1072

6.750 x 10~*

5.688 x 104

1.205 x 1072
1.000
0.653
0.627
0.588



Variable

ga value [1]

cloud fraction [1]

cloud top height [m]

cloud optical thickness [1]
cloud fraction crb [1]

cloud height crb [m]

cloud albedo crb [1]

surface albedo fitted [1]
surface albedo fitted crb [1]
fitted root mean square [1]
fitted root mean square crb [1]
wavelength shift [nm]

cloud fraction apriori [1]
reflectance blue ocra [1]
reflectance green ocra [1]
reflectance continuum aband [1]

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

mean +0
0.63040.399
0.545+0.358
(0.420+0.290) x 10*
16.3+27.1
0.54440.358
(0.333+0.234) x 10*
0.626 +0.203
0.33340.205
0.32440.194
(1.03240.950) x 103
(9.686+13.964) x 1074
(8.748 £6.192) x 1073
0.550+0.364
0.523+0.237
0.48240.263
0.52240.235

Count
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608
3464608

IQR
0.810
0.783

4.098 x 103
9.45
0.783

3.487 x 10°
0.252
0.128
0.128

9.455x 1074

9.639 x 1074

8.280 x 1073
0.810
0.386
0.451
0.373

Median
0.860
0.500

3.680 x 10°
8.92
0.499
2.851 x 103
0.615
0.260
0.254
8.035x 10~*
7.612x 1074
8.628 x 1073
0.508
0.470
0.423
0.472

Minimum
0.0
7.559 x 1073
0.0
1.000
8.193 x 1073
0.0
0.0
0.0
0.0
1.506 x 10~
1.460 x 10~°
—0.131
0.0
0.139
7.816 x 1072
1.720 x 102

Maximum
1.000
1.000

2.000 x 10*
250
1.000
2.000 x 10*
1.000
1.000
1.000
0.406
1.14
5.978 x 1072
1.000
1.86
1.96
4.65

25 % percentile

0.150
0.195
1.863 x 103
5.69
0.195
1.402 x 103
0.508
0.214
0.209
4372x 1074
3.753x 107
4.445 x 1073
0.190
0.319
0.244
0.328

75 % percentile

0.960
0.978
5.961 x 103
15.1
0.977
4.889 x 103
0.760
0.342
0.338
1.383x 1073
1.339x 1073
1.272 x 1072
1.000
0.705
0.695
0.701



Table 7: Correlation matrix
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3
1.000 4.006x 1072  —3.082x10"2 6.075x 1073 8.215x 1072 1.841x 1073 5710 x 1073 0.121 0.101 4.192x 1073
4.006 x 1072 1.000 —5.760 x 102 0.226 2.929 x 102 0.235 0.226 2484 %1072 7.126 x 1072 0.224
—3.082x 1072 —5.760 x 102 1.000 0.137 —8.079x 1072 —6.565x 102 0.138 —8.807 x 1072 —0.116 0.140
6.075 x 1073 0.226 0.137 1.000 —6.794 x 1072 0.258 1.000 1.755 x 1073 0.188 0.993
8.215x 1072 2929% 1072 —8079x1072 —6.794x 1072 1.000 0.188 —6.865 x 1072 0.960 0.213 —7.405 x 1072
1.841x 1073 0.235 —6.565 x 1072 0.258 0.188 1.000 0.253 0.214 0.507 0.252
5.710x 1073 0.226 0.138 1.000 —6.865 x 1072 0.253 1.000 1.338 x 1073 0.185 0.993
0.121 2484 %1072 —8807x1072 1.755x1073 0.960 0.214 1.338 x 1073 1.000 0.184 —3.954 %1073
0.101 7.126 x 1072 —0.116 0.188 0.213 0.507 0.185 0.184 1.000 0.190

4.192 x 1073 0.224 0.140 0.993 —7.405 x 1072 0.252 0.993 —3.954 x 1073 0.190 1.000



Table 8: Covariance matrix
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3
387 16.9 —30.3 42521072 4.634x 103 1.34 4.002x 1072 5.688 x 103 0.369 2.985 x 1072
16.9 463 —61.9 1.73 1.807 x 103 187 1.73 1.281 x 10° 0.285 1.75
—30.3 —61.9 2.497 x 103 2.44 —1.158 x 104 —122 2.46 —1.055 x 10* —1.08 2.54
4.252 x 102 1.73 2.44 0.127 —69.3 3.41 0.127 1.50 1.245 x 1072 0.128
4.634x10° 1.807x10> —1.158x10* —69.3 8.225x 10°  2.005 x 10* —70.2 6.601 x 10° 114 —76.9
1.34 187 —122 3.41 2.005x 10*  1.377x 103 3.35 1.901 x 10* 3.50 3.39
4.002 x 1072 1.73 2.46 0.127 -70.2 3.35 0.127 1.14 1.228 x 1072 0.128
5.688x10°  1.281x10° —1.055x10* 1.50 6.601 x 10°  1.901 x 10* 1.14 5.751 x 106 82.1 —3.43
0.369 0.285 —1.08 1.245 x 1072 114 3.50 1.228 x 102 82.1 3.464x 1072 1.280x 102

2.985 x 1072 1.75 2.54 0.128 —76.9 3.39 0.128 —-3.43 1.280 x 1072 0.131
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Figure 1: Map of correlation graph for 2023-08-18 to 2023-08-20.
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Figure 2: Map of correlation matrix for 2023-08-18 to 2023-08-20.
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3 Granule outlines
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4 Input data monitoring

processing status
Status BG

Status MET 2D
Status NISE
Status NP BD3
Status NP BD6
processing mode
algorithm version
orbit

processor version
product version
revision
initialization (s)
processing (s)
time per pixel

o time per pixel
AUX BGCLD

L1B IR UVN

Offline

UPAS-CLOUD-OCRA-3.1.0, UPAS-CLOUD-ROCINN-4.1.0

0298 30299 30300 30301 30302 30303 30304 30305 30306 30307 30308 30309 30310 30311 30312 30313 30314

02.05.00

21

7fale3f1c989c973ae36cc89809722e4f40c00ef

2023-08-15 2023-08-16

30298 30313

2023-08-19 2023-08-19 2023-08-19 2023-08-19 2023-08-19 2023-08-19 2023-08-19 2023-08-19 2023-08-20
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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5 Warnings and errors
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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 7: Map of “Cloud top height” for 2023-08-18 to 2023-08-20

16



2023-08-19

10! 102

Cloud optical thickness

100

-08-20

18 to 2023

08

for 2023

2

“Cloud optical thickness

Figure 8: Map of

17



2023-08-19

0.4 0.6 0.8 1.0

Cloud fraction (CRB)

0.2

0.0

-08-18 to 2023-08-20

for 2023

29

“Cloud fraction (CRB)

Figure 9: Map of
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Figure 10: Map of “Cloud height (CRB)” for 2023-08-18 to 2023-08-20
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Figure 11: Map of “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20

20



0.0 0.2 0.4 0.6 0.8 1.0
Fitted surface albedo

Figure 12: Map of “Fitted surface albedo” for 2023-08-18 to 2023-08-20
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Figure 13: Map of
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Figure 14: Map of “RMS” for 2023-08-18 to 2023-08-20
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Figure 15: Map of “RMS (CRB)” for 2023-08-18 to 2023-08-20
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Figure 16: Map of “Fitting wavelength shift” for 2023-08-18 to 2023-08-20
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Figure 18: Map of “OCRA “blue” reflectance” for 2023-08-18 to 2023-08-20
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Figure 19: Map of “OCRA “green” reflectance” for 2023-08-18 to 2023-08-20
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Figure 20: Map of “ROCINN “red” reflectance” for 2023-08-18 to 2023-08-20
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Figure 21: Map of the number of observations for 2023-08-18 to 2023-08-20
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7 Zonal average
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Figure 22: Zonal average of “QA value” for 2023-08-18 to 2023-08-20.
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Figure 23: Zonal average of “Radiometric cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 24: Zonal average of “Cloud top height” for 2023-08-18 to 2023-08-20.
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Figure 25: Zonal average of “Cloud optical thickness” for 2023-08-18 to 2023-08-20.
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Figure 26: Zonal average of “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 27: Zonal average of “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 28: Zonal average of “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 29: Zonal average of “Fitted surface albedo” for 2023-08-18 to 2023-08-20.
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Figure 30: Zonal average of “Fitted surface albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 31: Zonal average of “RMS” for 2023-08-18 to 2023-08-20.
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Figure 32: Zonal average of “RMS (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 33: Zonal average of “Fitting wavelength shift” for 2023-08-18 to 2023-08-20.
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Figure 34: Zonal average of “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 35: Zonal average of “OCRA “blue” reflectance” for 2023-08-18 to 2023-08-20.
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Figure 36: Zonal average of “OCRA “green” reflectance” for 2023-08-18 to 2023-08-20.
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Figure 37: Zonal average of “ROCINN “red” reflectance” for 2023-08-18 to 2023-08-20.
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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 38: Histogram of “QA value” for 2023-08-18 to 2023-08-20
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Figure 39: Histogram of “Radiometric cloud fraction” for 2023-08-18 to 2023-08-20
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Figure 40: Histogram of “Cloud top height” for 2023-08-18 to 2023-08-20
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Histogram of “Cloud optical thickness” for 2023-08-18 to 2023-08-20
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Figure 42: Histogram of “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20
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Figure 43: Histogram of “Cloud height (CRB)” for 2023-08-18 to 2023-08-20
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Figure 44: Histogram of “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20
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Figure 45: Histogram of “Fitted surface albedo” for 2023-08-18 to 2023-08-20
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Figure 46: Histogram of “Fitted surface albedo (CRB)” for 2023-08-18 to 2023-08-20
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Figure 47: Histogram of “RMS” for 2023-08-18 to 2023-08-20
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Figure 48: Histogram of “RMS (CRB)” for 2023-08-18 to 2023-08-20
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Figure 49: Histogram of “Fitting wavelength shift” for 2023-08-18 to 2023-08-20
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Figure 50: Histogram of “OCRA cloud fraction” for 2023-08-18 to 2023-08-20
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Figure 51: Histogram of “OCRA “blue” reflectance” for 2023-08-18 to 2023-08-20
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Figure 52: Histogram of “OCRA “green” reflectance” for 2023-08-18 to 2023-08-20
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Figure 53: Histogram of “ROCINN “red” reflectance” for 2023-08-18 to 2023-08-20



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 54: Along track statistics of “QA value” for 2023-08-18 to 2023-08-20
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Figure 55: Along track statistics of “Radiometric cloud fraction” for 2023-08-18 to 2023-08-20
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Figure 56: Along track statistics of “Cloud top height” for 2023-08-18 to 2023-08-20
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Figure 57: Along track statistics of “Cloud optical thickness” for 2023-08-18 to 2023-08-20
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Figure 58: Along track statistics of “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20
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Figure 59: Along track statistics of “Cloud height (CRB)” for 2023-08-18 to 2023-08-20
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Figure 60: Along track statistics of “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20
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Figure 61: Along track statistics of “Fitted surface albedo” for 2023-08-18 to 2023-08-20
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Figure 62: Along track statistics of “Fitted surface albedo (CRB)” for 2023-08-18 to 2023-08-20
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Figure 63: Along track statistics of “RMS” for 2023-08-18 to 2023-08-20
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Figure 64: Along track statistics of “RMS (CRB)” for 2023-08-18 to 2023-08-20
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Figure 65: Along track statistics of “Fitting wavelength shift” for 2023-08-18 to 2023-08-20
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Figure 66: Along track statistics of “OCRA cloud fraction” for 2023-08-18 to 2023-08-20
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Figure 67: Along track statistics of “OCRA “blue” reflectance” for 2023-08-18 to 2023-08-20
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Figure 68: Along track statistics of “OCRA “green” reflectance” for 2023-08-18 to 2023-08-20
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Figure 69: Along track statistics of “ROCINN “red” reflectance” for 2023-08-18 to 2023-08-20
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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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Figure 70: Scatter density plot of “Cloud albedo (CRB)” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 71: Scatter density plot of “Radiometric cloud fraction” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.

80



Figure 72: Scatter density plot of “Radiometric cloud fraction” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-
20.
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Figure 73: Scatter density plot of “Radiometric cloud fraction” against “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-
20.
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Figure 74: Scatter density plot of “Radiometric cloud fraction” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 75: Scatter density plot of “Radiometric cloud fraction” against “Cloud optical thickness” for 2023-08-18 to 2023-
08-20.
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Figure 76: Scatter density plot of “Radiometric cloud fraction” against “Cloud top height” for 2023-08-18 to 2023-08-20.
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Figure 77: Scatter density plot of “Cloud fraction (CRB)” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 78: Scatter density plot of “Cloud fraction (CRB)” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 79: Scatter density plot of “Cloud fraction (CRB)” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 80: Scatter density plot of “Cloud height (CRB)” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 81: Scatter density plot of “Cloud height (CRB)” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 82: Scatter density plot of “Cloud optical thickness” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 83: Scatter density plot of “Cloud optical thickness” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 84: Scatter density plot of “Cloud optical thickness” against “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 85: Scatter density plot of “Cloud optical thickness” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 86: Scatter density plot of “Cloud top height” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 87: Scatter density plot of “Cloud top height” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 88: Scatter density plot of “Cloud top height” against “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 89: Scatter density plot of “Cloud top height” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 90: Scatter density plot of “Cloud top height” against “Cloud optical thickness” for 2023-08-18 to 2023-08-20.
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Figure 91: Scatter density plot of “Latitude” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 92: Scatter density plot of “Latitude” against “Radiometric cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 93: Scatter density plot of “Latitude” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 94: Scatter density plot of “Latitude” against “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 95: Scatter density plot of “Latitude” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 96: Scatter density plot of “Latitude” against “Cloud optical thickness” for 2023-08-18 to 2023-08-20.
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Figure 97: Scatter density plot of “Latitude” against “Cloud top height” for 2023-08-18 to 2023-08-20.
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Figure 98: Scatter density plot of “Solar zenith angle” against “Cloud albedo (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 99: Scatter density plot of “Solar zenith angle” against “Radiometric cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 100: Scatter density plot of “Solar zenith angle” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.

109



2023‘08'19 X105

1.0 3.0
R=

2.5
0.8 A

2.0
0.6 A
0.4 A
0.2 A

0.5
0.0 + 0.0

Cloud fraction (CRB)

- -
o u
Number of observations

0 10 20 30 40 50 60 70 80 90
Solar zenith angle [°]
2023-08-19
1.0
10°
0.8
10%
n
—_ C
a kel
m -
© 0.6 A g
é 103§
@) (o]
© Y—
“‘: (o]
T 0.4 1 g
3 102 €
O =]
=z
0.2 A 10t
0.0 + 100
0 10 20 30 40 50 60 70 80 90

Solar zenith angle [°]

Figure 101: Scatter density plot of “Solar zenith angle” against “Cloud fraction (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 102: Scatter density plot of “Solar zenith angle” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 103: Scatter density plot of “Solar zenith angle” against “Cloud optical thickness” for 2023-08-18 to 2023-08-20.
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Figure 104: Scatter density plot of “Solar zenith angle” against “Cloud top height” for 2023-08-18 to 2023-08-20.
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Figure 107: Scatter density plot of “Viewing zenith angle” against “Radiometric cloud fraction” for 2023-08-18 to 2023-08-
20.
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Figure 108: Scatter density plot of “Viewing zenith angle” against “OCRA cloud fraction” for 2023-08-18 to 2023-08-20.
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Figure 110: Scatter density plot of “Viewing zenith angle” against “Cloud height (CRB)” for 2023-08-18 to 2023-08-20.
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Figure 111: Scatter density plot of “Viewing zenith angle” against “Cloud optical thickness” for 2023-08-18 to 2023-08-20.
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Figure 112: Scatter density plot of “Viewing zenith angle” against “Cloud top height” for 2023-08-18 to 2023-08-20.
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11 Copyright information of ‘PyCAMA’

Copyright © 2005 —2023, Maarten Sneep (KNMI).

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.
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3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products
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