PyCAMA report generated by tropl2-proc

tropl2-proc
2025-06-25 (03:01)

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]

ozone total vertical column [mol m 2]
ozone total vertical column precision [mol m 2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m~2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.839+0.248
0.137+0.014
(3.644 +4.065) x 1073
0.494+0.252
(3.803+£4.337) x 103
3.014+0.29
(1.468 +1.675) x 1073
(—2.451434.569) x 1074
(5.692 +38.465) x 1072
3.6841.76
235410
2.12+0.63

Count
23305976
23305976
23305976
23305976
23305976
23305976
23305976
23305976
23305976
23305976
23305976
23305976

Mode
0.995
0.146
2.025 x 1073
0.265
2.065 x 1073
3.00
8.100 x 10~*
—3.000 x 10~*
1.000 x 1074
2.15
232
2.14

IQR
0.130
2.275 x 1072
1.134 x 1073
0.259
1.213x 1073
0.0
4.693 x 10~
2.606 x 1073
3.164 x 10~
1.73
13.8
0.0

Median
0.900
0.138

2.292 %1073
0.406
2.356 x 1073
3.00
9.096 x 1074
—4.561 x 10~
7.487 x 1073
3.06
234
2.00

Minimum
0.0
9.705 x 1072
8.738 x 10~*
0.235
8.691 x 10~*
2.00
3.342 x 10~*
—4.698 x 1072
—2.064 x 1072
1.91
77.6
1.000

Maximum
1.000
0.270

5.279 x 1072
1.71
6.217 x 1072
12.0
2.393 x 1072
0.110
2.294 x 1072
11.9
383
13.0



Variable

qa value [1]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m—2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

1%

0.0
0.113
1.489 x 1073
0.250
1.508 x 103
2.00
5.821x 1074
—9.956 x 1073
—1.371x 1073
2.08
210
1.000

5%
0.210
0.115

1.664 x 1073
0.262
1.692 x 1073
3.00
6.529 x 10~
—5.140x 1073
—4.464 x 10~

2.14

219
1.000

Table 2: Percentile ranges

10 %
0.500
0.117
1.768 x 1073
0.273
1.802x 1073
3.00
6.952x 1074
—3.457x1073
—2.626 x 10~*
2.21
224
2.00

159%
0.680
0.120
1.856 x 103
0.288
1.894 x 1073
3.00
7.308 x 1074
—2.492 %1073
—1.696 x 10~*
2.29
227
2.00

25%

0.870

0.125
1.969 x 1073

0.314
2.012x 1073

3.00
7.767 x 1074
—1.670 x 1073
—8.232x 107

2.44

229

2.00

75 %
1.000
0.148
3.103 x 1073
0.573
3.225%x 1073
3.00
1.246 x 1073
9.357x 107
2.340x 1074
4.18
243
2.00

84.1%
1.000
0.152

4.223x 1073
0.713
4.438 %1073
3.00
1.714x 1073
2.023x 1073
3.209 x 1074
5.16
246
2.00

90 %
1.000
0.156
6.475x 1073
0.878
6.832x 1073
3.00
2.638 x 1073
3.340 x 1073
4.068 x 1074
6.30
247
3.00

95 %
1.000
0.160
1.207 x 1072
1.09
1.278 x 1072
3.00
4.935%x 1073
5.586x 1073
5.403 x 10~*
7.87
250
3.00

99 %
1.000
0.168
2.366 x 1072
1.31
2.514x 1072
4.00
9.713 x 1073
1.099 x 1072
9.296 x 1074
9.66
259
5.00



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

Variable

qa value [1]

ozone total vertical column [mol m2]
ozone total vertical column precision [mol m2]
ozone slant column density [mol m2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean +0¢
0.845+0.241
0.141£0.013

(3.46243.894) x 1073

0.482+0.244

(3.607 £4.154) x 1073

3.01+£0.31

(1.393 +£1.605) x 1073
(—1.4614347.168) x 1073
(2.199438.187) x 107>

3.50£1.70
240+£38
2.14+0.67

Count
15561876
15561876
15561876
15561876
15561876
15561876
15561876
15561876
15561876
15561876
15561876
15561876

IQR
0.1000
1.841x 1072
9.597 x 10~*
0.234
1.026 x 103
0.0
3.972x10°*
2.474 %1073
2.938x10°*
1.57
12.3
0.0

Median
0.900
0.142

2.194 x 1073
0.401
2.248 x 1073
3.00
8.681 x 10~
—2.448 x 1074
5.299 x 1073
2.87
240
2.00

Minimum
0.0
0.105
8.969 x 10~*
0.235
8.938 x 10~
2.00
3.468 x 10~*
—4.698 x 1072
—2.064 x 1072
1.91
198
1.000

Maximum
1.000
0.270

4.437x 1072
1.65
4753 x 1072
12.0
1.839 x 1072
5.018 x 102
7.987 x 1073
11.9
342
13.0

25 % percentile
0.900
0.132

1.917 x 1073
0.312
1.956 x 103
3.00
7.548 x 1074

—1.364 x 1073

—9.700 x 1073
2.33

233
2.00

75 % percentile
1.000
0.150

2.876 x 1073
0.546
2.982x 1073
3.00
1.152x 1073
1.109 x 1073
1.968 x 1074
3.90
246
2.00



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

Variable

qa value [1]

ozone total vertical column [mol m—2]
ozone total vertical column precision [mol m—2]
ozone slant column density [mol m2]
ozone slant column precision [mol m—2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean 0
0.829 4+0.260
0.1304+0.014

(4.011+4.366) x 1073

0.5184+0.265

(4.195+£4.659) x 1073

3.03+0.27

(1.620+1.800) x 1073
(—7.084+33.798) x 1074
(1.271+3.806) x 1074

4.04+1.83
227+7
2.09+0.57

Count
7744100
7744100
7744100
7744100
7744100
7744100
7744100
7744100
7744100
7744100
7744100
7744100

IQR
0.200
2.161 x 1072
1.384 x 1073
0.315
1.481 x 1073
0.0
5721 x 1074
2.683x 1073
3.632x 1074
1.94
8.87
0.0

Median
0.900
0.127

2.526 x 1073
0.421
2.609 x 1073
3.00
1.007 x 1073
—9.338 x 10~
1.300 x 10~*
3.41
229
2.00

Minimum
0.0
9.705 x 102
8.738 x 1074
0.235
8.691 x 1074
2.00
3.342 x 1074
—4.433 x 1072
—2.035x 1072
2.14
77.6
1.000

Maximum
1.000
0.243

5.279 x 1072
1.71
6.217 x 1072
12.0
2.393 x 1072
0.110
2.294 x 1072
11.8
383
11.0

25 % percentile
0.800
0.118

2.118 x 1073
0.318
2.175x 1073
3.00
8.398 x 1074

—2.208 x 1073

—4.682 % 107
2.73

223
2.00

75 % percentile
1.000
0.140

3.502 x 1073
0.633
3.656 x 1073
3.00
1.412x 1073
4753 x 1074
3.164 x 1074
4.67
232
2.00



Variable

qa value [1]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m~2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean +o
0.844 £0.236
0.136 £0.014

(3.546+£3.912) x 1073

0.495+£0.245

(3.704£4.174) x 1073

3.00£0.28

(1.430+£1.613) x 1073
(—3.465+31.127) x 107*
(8.205 4 35.486) x 107>

3.72£1.71
234£10
2.08£0.58

Count
15365564
15365564
15365564
15365564
15365564
15365564
15365564
15365564
15365564
15365564
15365564
15365564

IQR
0.110
2.357 x 1072
1.131x 1073
0.266
1.219x 1073
0.0
4711 x 1074
2.487x 1073
3.112x 1074
1.74
14.2
0.0

Median
0.900
0.138

2.296 x 1073
0.416
2.368 x 1073
3.00
9.142x 1074
—4.881x1074
8.941 x 1072
3.19
233
2.00

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

Minimum
0.0
9.915 % 1072
8.738 x 10~
0.235
8.691 x 10~*
2.00
3.342 x 1074
—4.345 x 1072
—2.035x 1072
1.94
129
1.000

Maximum
1.000
0.243

5.279 x 1072
1.71
6.217 x 1072
12.0
2.393 x 1072
0.110
2.294 x 1072
11.8
383
12.0

25 % percentile
0.890
0.123

1.968 x 1073
0.314
2.015x 1073
3.00
7777 x 1074

—1.694 x 1073

—6.305x 1073
2.50

228
2.00

75 % percentile
1.000
0.147

3.099 x 103
0.580
3.234x 1073
3.00
1.249 x 1073
7.925x 1074
2.482x 107
4.24
242
2.00



Variable

qa value [1]

ozone total vertical column [mol m—2]
ozone total vertical column precision [mol m—2]
ozone slant column density [mol m2]
ozone slant column precision [mol m—2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean 0
0.8594+0.243
0.136+0.013

(3.419+3.830) x 1073

0.44940.241

(3.546 £4.088) x 1073

3.02+0.30

(1.370£1.579) x 1073
(—2.195+40.889) x 1074
(2.234439.562) x 107>

3.36+1.73
237+8
2.18+0.66

Count
5113928
5113928
5113928
5113928
5113928
5113928
5113928
5113928
5113928
5113928
5113928
5113928

IQR
0.1000
2.009 x 1072
8.449 x 10~4
0.174
8.822 x 1074
0.0
3.413x 1074
2.645x 1073
3.143 x 1074
1.16
11.1
0.0

Median
0.900
0.135

2.222 %1073
0.362
2.265 % 1073
3.00
8.747 x 1074
—5.125x 10~
4.928 x 107
2.70
236
2.00

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

Minimum
0.0
9.705 x 102
9.584 x 10~*
0.236
9.573 x 1074
2.00
3.718 x 1074
—4.698 x 1072
—2.064 x 1072
1.91
77.6
1.000

Maximum
1.000
0.270

4.292 x 1072
1.59
4.642 x 1072
9.00
1.742 x 1072
5.018 x 1072
7.987 x 1073
11.9
342
13.0

25 % percentile
0.900
0.126

1.944 x 1073
0.297
1.978 x 1073
3.00
7.635x 10~

—1.648 x 1073

—1.101 x 1074
2.31

232
2.00

75 % percentile
1.000
0.146

2.789 x 1073
0.471
2.861 x 1073
3.00
1.105 x 1073
9.970 x 10~*
2.041 x 10~*
3.46
243
2.00



3 Granule outlines
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Figure 1: Outline of the granules.
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4 Input data monitoring

processing status
Status BG

Status L2 CLOUD
Status MET 2D
Status NISE
reference spectrum
processing mode
algorithm version
orbit pos62

processor version
product version
revision
initialization (s)

processing (s)

Near-realtime

UPAS-03-DOAS_CAL-5.1.0

39863 39864 39865 39866 39867 39868 39869 39870 39871 39872 39873 39874

02.07.01

2.1

€296a96546bc7c¢1017f866c079193cdd4a57be3c

39874

time per pixel

o time per pixel

AUX BGO3

L1B IR UVN

02:00

2025-06-20

04:00  06:00  08:00  10:00  12:00  14:00  16:00  18:00  20:00  22:00
2025-06-23

Figure 2: Input data per granule
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5 Warnings and errors
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Figure 3: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2025-06-23
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Figure 4: Map of “Oj3 vertical column” for 2025-06-23 to 2025-06-24



2025-06-23
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Figure 5: Map of “Oj3 vertical column precision” for 2025-06-23 to 2025-06-24
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Figure 6: Map of “Oj3 slant column” for 2025-06-23 to 2025-06-24
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Figure 7: Map of “Oj3 slant column precision” for 2025-06-23 to 2025-06-24
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Figure 8: Map of “Number of iterations for slant column retrieval” for 2025-06-23 to 2025-06-24
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2025-06-23

Fitting RMS x1073

Figure 9: Map of “Fitting RMS” for 2025-06-23 to 2025-06-24
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2025-06-23
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Figure 10: Map of “DOAS fit wavelength shift” for 2025-06-23 to 2025-06-24
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Figure 11: Map of “DOAS fit wavelength squeeze” for 2025-06-23 to 2025-06-24



2025-06-23

0 2 4 6 8 10
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Figure 12: Map of “Airmass factor” for 2025-06-23 to 2025-06-24
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2025-06-23
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Figure 13: Map of “Effective temperature” for 2025-06-23 to 2025-06-24
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Figure 14: Map of “Number of iterations for vertical column retrieval” for 2025-06-23 to 2025-06-24
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Figure 15: Map of the number of observations for 2025-06-23 to 2025-06-24
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7 Zonal average
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Figure 16: Zonal average of “QA value” for 2025-06-23 to 2025-06-24.

23

1.0




Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

0.12 0.13 0.14 0.15 0.16
Os vertical column [mol m—2]

Figure 17: Zonal average of “O3 vertical column” for 2025-06-23 to 2025-06-24.
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Figure 18: Zonal average of “Os3 vertical column precision” for 2025-06-23 to 2025-06-24.
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Figure 19: Zonal average of “Oj3 slant column” for 2025-06-23 to 2025-06-24.
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Figure 20: Zonal average of “Os3 slant column precision” for 2025-06-23 to 2025-06-24.
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Figure 21: Zonal average of “Number of iterations for slant column retrieval” for 2025-06-23 to 2025-06-24.
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Figure 22: Zonal average of “Fitting RMS” for 2025-06-23 to 2025-06-24.
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Figure 23: Zonal average of “DOAS fit wavelength shift” for 2025-06-23 to 2025-06-24.
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Figure 24: Zonal average of “DOAS fit wavelength squeeze” for 2025-06-23 to 2025-06-24.
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Figure 25: Zonal average of “Airmass factor” for 2025-06-23 to 2025-06-24.
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Figure 26: Zonal average of “Effective temperature” for 2025-06-23 to 2025-06-24.
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Figure 27: Zonal average of “Number of iterations for vertical column retrieval” for 2025-06-23 to 2025-06-24.
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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 28: Histogram of “QA value” for 2025-06-23 to 2025-06-24
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Figure 29: Histogram of “Oj3 vertical column” for 2025-06-23 to 2025-06-24
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Figure 33: Histogram of “Number of iterations for slant column retrieval” for 2025-06-23 to 2025-06-24
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Figure 35: Histogram of “DOAS fit wavelength shift” for 2025-06-23 to 2025-06-24

42



Observation density

¥  Mean A Median -+ Standard deviation ~§- Inter quartile range

1750 A

1500 A

1250 ~

1000 -

750 A

500 -

250 A

0 T T T T T T
-0.0100 -0.0075 -0.0050 -0.0025 0.0000 0.0025 0.0050 0.0075 0.0100

166 2025-06-23

8_

Number of observations
B

0 T T T T T T
—-0.0100 -0.0075 -0.0050 -0.0025 0.0000 0.0025 0.0050 0.0075 0.0100
DOAS fit wavelength squeeze

Figure 36: Histogram of “DOAS fit wavelength squeeze” for 2025-06-23 to 2025-06-24
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Figure 38: Histogram of “Effective temperature” for 2025-06-23 to 2025-06-24
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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 40: Along track statistics of “QA value” for 2025-06-23 to 2025-06-24
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Figure 42: Along track statistics of “Os vertical column precision” for 2025-06-23 to 2025-06-24
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Figure 43: Along track statistics of “O3 slant column” for 2025-06-23 to 2025-06-24
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Figure 44: Along track statistics of “O3 slant column precision” for 2025-06-23 to 2025-06-24
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Figure 45: Along track statistics of “Number of iterations for slant column retrieval” for 2025-06-23 to 2025-06-24
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Figure 47: Along track statistics of “DOAS fit wavelength shift” for 2025-06-23 to 2025-06-24
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DOAS fit wavelength squeeze

1-99% - 5-95% -—— 10-90% === 23-75% — Median

0.002 4

0.001 41, |

0.000

-0.0019

—0.002 A

50 100 150 200 250 300 350 400
Binned row index

Figure 48: Along track statistics of “DOAS fit wavelength squeeze” for 2025-06-23 to 2025-06-24
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Figure 49: Along track statistics of “Airmass factor” for 2025-06-23 to 2025-06-24

56




Effective temperature [K]

1-99% 5-95% -—— 10-90% === 23-75% — Median

260 R I | IYTT TR YR oy Mk s 1
b e p gl f Wy F i i
hod W I ATy |
. i i fl I !f ‘ old IH‘J k
[\ LN R F
250 -

240

230

220

210 A

200 A

50 100 150 200 250 300 350 400
Binned row index

Figure 50: Along track statistics of “Effective temperature” for 2025-06-23 to 2025-06-24
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Figure 51: Along track statistics of “Number of iterations for vertical column retrieval” for 2025-06-23 to 2025-06-24
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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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