PyCAMA report generated by tropl2-proc

tropl2-proc
2024-08-29 (02:45)

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]

nitrogendioxide tropospheric column [mol m2]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

(4.5534+17.745) x 107°°
(9.1184+71.911) x 1076

(—7.2514+62.418) x 1074
4.87041.582) x 107>
3.321+0.000) x 107°
5.475+1.798) x 1073
1.1474£0.371) x 1073
5.326+2.060) x 107>
(9.827 +£71.895) x 107°

(
(
(
(
(

(3.653+£2.536) x 10~

mean +0
0.791 £0.229

2.22+1.30

3.50+2.08
304£1

393+1.13

526 642

3.65+2.13

Count
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377
25195377

Mode
0.735
8.636 x 107°
6.763 x 107°
1.74
2.10
304
4.22
8.000 x 10~*
3.150x 1072
3.350 x 10~°
7.065 x 1073
1.480 x 1072
7.065 x 1073
7.415x 1076
312
3.716 x 10~*
2.10

Table 1: Parameterlist and basic statistics for the analysis

IQR
0.260
1.115x 1073
3.796 x 10~°
1.09
1.59
1.000
1.000
5.122x 1073
2.124x 1073
0.0
2.690 x 1073
5.164 x 107°
2.599 x 1073
3.479 x 10~°
184
2702 x 10~*
1.55

Median
0.740
4.415x 1076
7.306 x 10°
1.92
2.77
304
4.00
—4.917x 107
4.623 x 1073
3.321 x 1079
5.384 x 1072
1.141 x 1073
5.280x 1072
8.026 x 10~°
371
3.056 x 10~*
2.90

Minimum
0.0
—5.962x 1073
3.153x 107°
2.607 x 1073
0.108
235
2.00
—6.648 x 1072
5.512%x 10°°
3.321 x 107°
1.142x 107
8.027 x 1077
—-5.918x 1073
4.580 x 10°°
154
8.617 x 1077
2.00

Maximum
1.000
3.463 x 1073
0.189
13.7
15.4
305
9.00
5.602 x 1072
1.213x 1074
3.321 x 107°
1.006 x 1073
3.201 x 10~*
3.492 x 1073
0.189
3.387 x 10%
4.034 x 1073
16.3



Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?)
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?)
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

1%
7.000 x 1072
—4.864 x 1073
3.949 x 107¢
0.427
1.68
303
3.00
—1.978 x 1072
1.224 x 1073
3.321 x 107
1.161 x 107
2.683x10°¢
7.196 x 10~°
5.160 x 10~¢
226
1.188 x 1074
2.02

Table 2: Percentile ranges

5% 10 % 15.9%
0.220 0.690 0.730
—1.469 x 107>  —7.404x107° —3.938 x10°°
4476x107°  4.892x10°° 5.324 %1076
0.810 1.06 1.27
1.92 2.01 2.08
304 304 304
3.00 3.00 3.00
—1.029x 1072 —6.943x 1073 —5.139x 1073
2.859 x 1073 3.156 x 1073 3.340 x 10
3321107 3.321x10°%  3.321x10°°
2.804 x 1073 3.382x 107 3.734 x 107
6.012x10°%  7.309x10°° 8.046 x 10~
2.370 x 1073 3.154 x 107 3.587 x 1073
5574%x107%  5913x10°%  6.275%x10°°
252 270 285
1.321 x 1074 1.438 x 1074 1.579 x 10~*
2.07 2.13 2.21

25%
0.740
—9.031 x 1077
5.913x 107
1.49
2.22
304
3.00
—3.388 x 1073
3.738 x 10~
3.321 x 107
4.179 x 1073
8.940 x 107°¢
4.078 x 107
6.782 % 10~¢
307
1.833 x 10~*
2.35

75 %
1.000
1.025%x 1073
9.709 x 107©
2.58
3.80
305
4.00
1.735%x 1073
5.862 x 1073
3.321 x 107
6.869 x 1073
1.410x 103
6.677 x 107
1.026 x 1073
491
4.536x 104
3.90

84.1%
1.000
1.391x 107
1.173 x 107
3.08
4.82
305
4.00
3.231 x 1073
6.519x 107
3.321 x 107
7.297 x 107
1.491 x 1075
7.118 x 1073
1.219x 107
606
5.388x 104
4.93

90 %
1.000
1.782x 1073
1.422 %1075
3.57
6.14
305
4.00
5.187x 1073
7.011 x 1073
3.321 %1076
7.613 x 107
1.556 x 103
7.448 x 1073
1.460 x 103
798
6.474 x 1074
6.31

95 %
1.000
2.450 x 1073
1.895x 107
4.55
8.31
305
8.00
8.711 x 1073
7.721 x 1073
3.321 x 1076
8.035x 1073
1.645 %1073
7.925 x 1073
1.924 x 1073
1.258 x 10
8.423 x 1074
8.64

99 %
1.000
4.769 x 1073
3.513x 107
7.60
11.8
305
8.00
1.851x 1072
9.148 x 107
3.321 x 107
9.122x 107
1.935%x 1073
9.722 x 107
3.529 x 10~
3.257 x 103
1.364 x 1073
12.4



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

Variable mean +0 Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.79540.213 15153894 0.260 0.740 0.0 1.000 0.740 1.000
nitrogendioxide tropospheric column [mol m™2] (4.924419.042) x 107® 15153894 1.149x 107>  5.539x 1076  —9.721 x10™* 1.146x 107>  1.815x 1077 1.167 x 1073
nitrogendioxide tropospheric column precision [mol m2] | (9.609+7.631) x 107 15153894 4.171x107® 7.760x107®  3.153x107% 3.541x 1073  6.223x 107° 1.040 x 1073
air mass factor troposphere [1] 1.93+0.84 15153894 0.945 1.78 3.403 x 1073 7.35 1.39 2.34

air mass factor total [1] 3.1941.78 15153894 1.29 2.57 0.578 13.8 2.11 3.40
number of spectral points in retrieval [1] 304+1 15153894 1.000 304 235 305 304 305
number of iterations [1] 3.97+1.05 15153894 1.000 4.00 3.00 9.00 3.00 4.00
wavelength calibration offset [nm] (—4.164+61.470) x 107 15153894 4.879x 1073 —1.666x 107* —6.648x 1072 5.602x 1072 —2.914x 1073  1.965x 1073
nitrogendioxide stratospheric column [mol/m?] (5.605+1.498) x 107> 15153894 2.132x 107>  5.613x 107>  2.565x 107>  1213x107%  4453x 107  6.585x 107>
nitrogendioxide stratospheric column precision [mol/m?] (3.32140.000) x 107¢ 15153894 0.0 3321x107%  3.321x107® 3.321x107® 3321x107®  3.321x107°
nitrogendioxide total column [mol/m?] (6.315+1.489) x 107> 15153894 1.921x 107>  6.554x 107> 1.192x 107>  9.267x107* 5383 x 107>  7.304x 107>
nitrogendioxide total column precision [mol/m?] (1.31240.299) x 107> 15153894 3.505x107®  1.350x 107> 4.506x 107® 2418 x10™*  1.140x 107> 1.491 x 1073
nitrogendioxide summed total column [mol/m?] (6.098+1.820) x 107> 15153894 2.006 x 107> 6.332x 107>  —8.977x10™* 1.195x 1073  5.108x 107>  7.115x 107>
nitrogendioxide summed total column precision [mol/m?] | (1.028+£0.747) x 107> 15153894 3.858x107® 8.441x107®  4.580x107® 3.541x 1073  7.054x107°° 1.091 x 1073
chi square [1] 5534704 15153894 194 389 154 3.387 x 10* 316 510
root mean square error of fit [1] (3.47642.300) x 107* 15153894 2.622x107*  2.972x 1074 8.617x107°  4.034x1073 1.770x 1074 4392107
air mass factor stratosphere [1] 3.37+1.87 15153894 1.27 2.72 2.00 14.3 2.25 3.52




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

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?3]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

(3.993 +15.566) x 1076
(8.377+113.519) x 107°

(—1.191+6.354) x 1073
(3.7614£0.919) x 107>
3.32140.000) x 107°
4.207+1.445) x 107>
8.96743.257) x 107°
(4.16141.841) x 1073
(9.135+113.509) x 10~°

(
(
(

(3.920+2.835) x 10~

mean +0
0.783+0.252

2.67+1.69

3.96£2.40
304+1

3.86+1.23

484 £533

4.08£2.41

Count
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483
10041483

IQR
0.260
9.965 x 1076
3.079 x 107°
1.30
1.97
1.000
1.000
5.345x 1073
1.225x 107
0.0
1.389 x 1073
2.845x 1076
1.527 x 1073
2776 x 1076
159
2.847 x 1074
1.94

Median
0.740
2.762 x 1076
6.748 x 107°
2.19
3.10
304
4.00
—1.002 x 1073
3.941 x 1072
3.321 x 10°°
4272 %107
9.049 x 10~
4.221 %107
7.521 x 107
348
3.186x 1074
3.21

Minimum
0.0
—5.962x 1073
3.414x 1076
2.607 x 1073
0.108
237
2.00
—6.234 x 1072
5.512x 107
3.321 x 1076
1.142x 1076
8.027 x 1077
—5.918x 1073
4763 x 1076
157
9.140 x 1073
2.07

Maximum
1.000
3.463 x 1073
0.189
13.7
15.4
305
9.00
5.493 x 1072
7.425 x 1075
3.321 x 1076
1.006 x 1073
3.201 x 1074
3.492 x 1073
0.189
2.936 x 10*
3.676 x 1073
16.3

25 % percentile
0.740
—1.907 x 107©
5.530 x 107°©
1.69
2.43
304
3.00
—4.049 x 1073
3.223x 1079
3.321 x 1076
3.525 x 1073
7.536 x 1076
3.403 x 1079
6.451 x 1076
297
1.934 x 1074
2.55

75 % percentile
1.000
8.058 x 1076
8.609 x 107°©
2.99
4.41
305
4.00
1.295x 1073
4.448 x 1073
3.321 x 1076
4914 x 107
1.038 x 1073
4.930 x 107
9.227 x 1076
455
4781 x 1074
4.49



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

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m2]
nitrogendioxide tropospheric column precision [mol m2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m
nitrogendioxide total column [mol/m?]
nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?3]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

2

(2.624+13.891) x 1076
(8.365465.560) x 107°

(—7.524+58.731) x 10~*
(4.69141.606) x 1073
3.3214:0.000) x 10~°
5.090+1.671) x 1073
1.065+0.329) x 1073
4.953+1.805) x 1073
(9.107 65.545) x 10°

(
(
(
(

(3.709 +2.481) x 10~

mean 0
0.7814+0.229

2.37+1.34

3.66+£2.10
304+1

393+1.15

493 £519

3.77+2.16

Count
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879
18250879

IQR
0.260
9.828 x 107¢
3.144 x 1076
1.13
1.81
1.000
1.000
4913 x 1073
1.974 x 107
0.0
2.506 x 1072
4.863 x 1076
2.420% 1073
2.850 x 107°
169
2.688 x 1074
1.82

Median
0.740
3.401 x 107°©
6.918 x 1076
2.05
2.93
304
4.00
—4.956x 10~*
4380 % 107°
3.321 x 107
4.826 x 1073
1.023 x 1073
4.796 x 1073
7.674 x 107°
372
3.153x 107
3.03

Minimum
0.0
—4.612x 1073
3.401 x 1076
2.166 x 1072
0.696
235
2.00
—6.234x 1072
5.608 x 107°
3.321 x 107
1.142x 107
8.027 x 1077
—4.582x 1073
4753 x 1070
154
9.083 x 1077
2.01

Maximum
1.000
9.552x 1074
0.189
13.7
15.4
305
9.00
5.493 x 1072
1.213x 107
3.321 x 107
4.567 x 1074
2418 x 1074
9.889 x 1074
0.189
3.387 x 10*
4.019x 1073
16.3

25 % percentile
0.740
—1.605 x 107©
5.699 x 107°
1.61
2.29
304
3.00
—3.272x 1073
3.581 x 1073
3.321 x 107
3.928 x 1072
8.420 x 107°
3.835x 1072
6.596 x 10°
309
1.914 x 10~
2.37

75 % percentile
1.000
8.223 x 107
8.844 x 107°
2.74
4.10
305
4.00
1.640 x 1073
5.555x 1072
3.321 x 107
6.434 x 1073
1.328 x 1073
6.255x 1072
9.447 x 107
478
4.602 x 1074
4.19



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

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

mean +0
0.82940.217
(1.139+£2.388) x 1073
(1.083410.503) x 1073
1.86+1.20
2.934+1.92
304+1
3.95+1.10
(—5.967+£73.412) x 10~*
(5.065+1.378) x 107>
(3.32140.000) x 107°
(6.318+1.828) x 107>
(1.334+0.416) x 1073
(6.204+2.402) x 1073
(1.147410.501) x 1073
649 +950
(3.423+2.721) x 10~
3.17+1.94

Count
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003
4674003

IQR
0.260
1.556 x 107
4.846 x 1076
0.826
0.937
1.000
1.000
5.687 x 1073
1.715x 107
0.0
1.826 x 107
3.472x 107
1.887 x 107
4.538 x 107
257
2720 x 1074
0.944

Median
0.880
9.872x 107
8.542 x 1076
1.59
2.36
304
4.00
—3.974x 1074
5.069 x 1073
3.321 x 1076
6.429 x 1073
1.337x 107
6.294 x 107
9.165x 107
377
2.603 x 1074
2.59

Minimum
0.0
—5.962x 1073
3.153 x 1076
2.607 x 1073
0.108
237
3.00
—6.648 x 1072
5.512x 107
3.321 x 1076
1.564 x 107°
9.380 x 1077
—5.918 x 1073
4.580x 107°
159
8.617 x 1073
2.00

Maximum
1.000
3.463 x 1073
0.162
12.2
15.3
305
9.00
5.602 x 1072
1.186 x 10~4
3.321 x 1076
1.006 x 1073
3.201 x 1074
3.492 x 1073
0.162
3.224 x 10*
4.034x 1073
16.3

25 % percentile
0.740
2.740 x 107©
6.731 x 107
1.25
2.01
304
3.00
—3.643x 1073
4159 % 107
3.321 x 1076
5.382x 107
1.145%x 1075
5.236 x 1072
7.505 x 1076
305
1.561 x 1074
2.24

75 % percentile
1.000
1.830x 107
1.158 x 1073
2.08
2.95
305
4.00
2.044 x 1073
5.874 x 1077
3.321 x 1076
7.207 x 107
1.493 x 107
7.123 x 107
1.204 x 107
562
4.281x 107
3.18



9[3ue Yuaz Suimarp

1.000
1.023 x 1072
—5.927x 1073
1.469 x 1072
8.307 x 1073
6.544 x 1072
0.152
—0.264
—1.899 x 1072
4.422% 1073
—1.698 x 1072
—1.925x 1073
8.100 x 1073
1.012x 1072
0.183
0.167

S[3ue yruoz re[og

1.023 x 1072
1.000
—6.789 x 1072
—0.394
5.100 x 1073
0.607
0.770
—4.395x 1072
0.326
5.036 x 1072
—1.531x 1072
—8.918 x 1072
5.245 %1073
—0.189
0.626
0.760

opmne|

—5.927x 1073
—6.789 x 1072
1.000
—2.289 x 1072
8.614 x 1073
—0.279
—0.149
6.741 x 1072
0.805
0.764
0.723
0.598
8.118 x 1073
1.172x 1072
—5.653 x 1072
—0.130

uwn[od [eanJaA surydsodon TN

1.469 x 1072
—0.394
—2.289 x 1072
1.000
—0.101
—0.286
—0.498
0.164
—0.251
0.220
0.251
0.669
—0.101
8.548 x 1072
—0.412
—0.487

uorstoad uwnjod [eontaa sudydsodon TON

8.307 x 1073
5.100 x 1073
8.614x 1073
—0.101
1.000
—3.025x 1072
1.306 x 1072
3.912x 1074
1.178 x 1072
3319 x 1072
3.589 x 1072
—7.792 x 1072
1.000
9.623x 1073
2.601 x 1072
2.019x 1072

J1000) sseutre ouaydsodor],

6.544 x 1072
0.607
—0.279
—0.286
—3.025x 1072
1.000
0.768
—7.717 x 1072
—8.338 x 1072
—0.300
—0.329
—0.311
—2.876 x 1072
—0.108
0.601
0.731

Table 7: Correlation matrix

10}0B} SSBULITE [BJOL,

0.152
0.770
—0.149
—0.498
1.306 x 102
0.768
1.000
—9.828 x 1072
0.132
—0.143
—0.191
—0.328
1.279 x 1072
—0.168
0.824
0.995

1a81J0 UonRIqI[Ed PSUSRARM

—0.264
—4.395x 1072
6.741 x 1072
0.164
3.912x 1074
—7.717x 1072
—~9.828 x 1072
1.000
5.115x 1072
0.147
0.148
0.181
2.889 x 107+
0.121
—4.226 x 1072
—0.101

uwnjod LQN [BonIA oudydsolensg

—1.899 x 1072
0.326
0.805

—0.251
1.178 x 102

—8.338 x 1072

0.132
5.115x 1072
1.000
0.821
0.756
0.552
1.128 x 1072

—5.964 x 1072
0.142
0.144

uwnjod LON] [BI1HLA [BI0],

4.422x 1073
5.036 x 1072
0.764
0.220
3319 x 102
—0.300
—0.143
0.147
0.821
1.000
0.974
0.820
3.223x 1072
—4.959 x 1073
—6.886 x 1072
—0.102

uorstoaId uwnjod ZQN [BO1HIOA [I0],

—1.698 x 1072
—1.531x 1072
0.723
0.251
3.589 x 102
—0.329
—0.191
0.148
0.756
0.974
1.000
0.797
3.484 x 1072
9.645 x 102
—8.445x 1072
—0.148

uwnjod QN [ESNISA pawwng

—1.925x 1073
—8.918 x 1072
0.598
0.669
—7.792 x 1072
—0.311
—0.328
0.181
0.552
0.820
0.797
1.000
—7.844 % 1072
2.784 x 1072
—0.246
—0.309

uo1sroa1d uwn(od TON [PONISA pawwing

8.100 x 1073
5.245x 1073
8.118x 1073
—0.101
1.000
—2.876 x 1072
1.279 x 102
2.889 x 1074
1.128 x 1072
3.223x 1072
3.484 x 1072
—7.844 x 1072
1.000
9.192x 1073
2.550 x 1072
1.972 x 1072

>~<N =
<
w
1.012 x 1072 0.183
—0.189 0.626
1.172x 1072 —5.653 x 1072
8.548 x 102 —0.412
9.623x 1073 2.601 x 1072
—0.108 0.601
—0.168 0.824
0.121 —4.226 x 1072
—5.964 x 1072 0.142
—4.959x 1073 —6.886 x 1072
9.645x 1072 —8.445x 1072
2.784 x 1072 —0.246
9.192x 1073 2.550x 1072
1.000 0.220
0.220 1.000
—0.168 0.829

J10308) sseure ouaydsorens

0.167
0.760
—0.130
—0.487
2.019 x 1072
0.731
0.995
—0.101
0.144
—0.102
—0.148
—0.309
1.972x 1072
—0.168
0.829
1.000



Table 8: Covariance matrix
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NO: tropospheric vertical column precision
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Figure 1: Map of correlation graph for 2024-08-13 to 2024-08-15.
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Figure 2: Map of correlation matrix for 2024-08-13 to 2024-08-15.
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3 Granule outlines
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Figure 3: Outline of the granules.
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4 Input data monitoring

processing status
Status CTMFCT
Status MET 2D
Status NISE
leNadirEquatorCrossing
processing mode
algorithm version
orbit 35420 35421 35422 35423 35424 35425 35426 35427 35428 35429 35430 35431 35432 35433 35434 3543}

processor version 2.6.0

product version 2.4.0

revision d084fd110d84

initialization (s)

processing (s)

time per pixel

o time per pixel
AUX CTMANA, [ 2024-08-14 .4. :
AUX MET 20 IEREHS 2024-08. 03:2024-08-14 03;0@24-|14 03:00, 2024-08' 15:00 2024-08-14 2626008-14 1.0, p)

AUX MET TF 1EREHH 2024-08. 03:2024-08-14 03:Q(D)24—|14 03:00, 2024—08. 15:00 2024-08-14 2622608-14 1.0, 2

AUX O3 M 2021-01-19 23:20
CFG NO2 2023-09-01 00:00
L1B IR UVN 35428 l544
LUT NO2AMF 2016-05-27 17:35
LUT NO2CLD 2019-11-15 19:35
LUT 022CLD 2020-03-05 17:42
REF DEM 2019-04-04
REF LER 2022-01-13 00:00
REF SOLAR 2021-01-07 13:24
REF XS NO2 2018-01-18 13:43
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2024-08-13

Figure 4: Input data per granule
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S Warnings and errors

Fraction of total pixels
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Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2024-08-14
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Figure 6: Map of “NO, tropospheric vertical column” for 2024-08-13 to 2024-08-15
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Figure 7: Map of “Stratospheric vertical NO, column” for 2024-08-13 to 2024-08-15
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Figure 8: Map of “Total vertical NO, column” for 2024-08-13 to 2024-08-15
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Figure 9: Map of “Summed vertical NO; column” for 2024-08-13 to 2024-08-15
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Figure 10: Map of the number of observations for 2024-08-13 to 2024-08-15
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7 Zonal average
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Figure 11: Zonal average of “QA value” for 2024-08-13 to 2024-08-15.
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Figure 12: Zonal average of “NO, tropospheric vertical column” for 2024-08-13 to 2024-08-15.
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Figure 13: Zonal average of “NO, tropospheric vertical column precision” for 2024-08-13 to 2024-08-15.
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Figure 14: Zonal average of “Tropospheric airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 15: Zonal average of “Total airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 16: Zonal average of “Number of spectral points in retrieval” for 2024-08-13 to 2024-08-15.
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Figure 17: Zonal average of “Number of iterations” for 2024-08-13 to 2024-08-15.
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Figure 18: Zonal average of “Wavelength calibration offset” for 2024-08-13 to 2024-08-15.
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Figure 19: Zonal average of “Stratospheric vertical NO, column” for 2024-08-13 to 2024-08-15.

28




— all
801 — land

- Sea

60

40 -

20 A

Latitude [degrees]
o

—-20 1

_40 .

VS~V

—60 - i

—80 1

3.318 3.320 3.322 3.324 3.326
Stratospheric vertical NO2 column precision [mol/m?] le—6

Figure 20: Zonal average of “Stratospheric vertical NO, column precision” for 2024-08-13 to 2024-08-15.
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Figure 21: Zonal average of “Total vertical NO, column” for 2024-08-13 to 2024-08-15.
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Figure 22: Zonal average of “Total vertical NO, column precision” for 2024-08-13 to 2024-08-15.
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Figure 23: Zonal average of “Summed vertical NO, column” for 2024-08-13 to 2024-08-15.
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Figure 24: Zonal average of “Summed vertical NO; column precision” for 2024-08-13 to 2024-08-15.
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Figure 25: Zonal average of “y>” for 2024-08-13 to 2024-08-15.
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Figure 26: Zonal average of “RMS” for 2024-08-13 to 2024-08-15.
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Figure 27: Zonal average of “Stratospheric airmass factor” for 2024-08-13 to 2024-08-15.
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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 2024-08-13 to 2024-08-15
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Figure 29: Histogram of “NO; tropospheric vertical column” for 2024-08-13 to 2024-08-15
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Figure 30: Histogram of “NO; tropospheric vertical column precision” for 2024-08-13 to 2024-08-15
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Figure 31: Histogram of “Tropospheric airmass factor” for 2024-08-13 to 2024-08-15
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Figure 32: Histogram of “Total airmass factor” for 2024-08-13 to 2024-08-15
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Figure 33: Histogram of “Number of spectral points in retrieval” for 2024-08-13 to 2024-08-15
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Figure 34: Histogram of “Number of iterations” for 2024-08-13 to 2024-08-15
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Figure 35: Histogram of “Wavelength calibration offset” for 2024-08-13 to 2024-08-15
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Figure 36: Histogram of “Stratospheric vertical NO; column” for 2024-08-13 to 2024-08-15
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Figure 37: Histogram of “Stratospheric vertical NO, column precision” for 2024-08-13 to 2024-08-15
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Figure 38: Histogram of “Total vertical NO, column” for 2024-08-13 to 2024-08-15
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Figure 39: Histogram of “Total vertical NO, column precision” for 2024-08-13 to 2024-08-15
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Figure 40: Histogram of “Summed vertical NO; column” for 2024-08-13 to 2024-08-15
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Figure 41: Histogram of “Summed vertical NO, column precision” for 2024-08-13 to 2024-08-15
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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 45: Along track statistics of “QA value” for 2024-08-13 to 2024-08-15
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Figure 46: Along track statistics of “NO; tropospheric vertical column” for 2024-08-13 to 2024-08-15
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Figure 47: Along track statistics of “NO; tropospheric vertical column precision” for 2024-08-13 to 2024-08-15
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Figure 48: Along track statistics of “Tropospheric airmass factor” for 2024-08-13 to 2024-08-15
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Figure 49: Along track statistics of “Total airmass factor” for 2024-08-13 to 2024-08-15
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Figure 50: Along track statistics of “Number of spectral points in retrieval” for 2024-08-13 to 2024-08-15
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Figure 51: Along track statistics of “Number of iterations” for 2024-08-13 to 2024-08-15

60



Wavelength calibration offset [nm]

1-99%

- 595%

-—— 10-90% === 25-75% — Median

0.02 A ol
A (i

|

|

ﬂm%ﬁ

0.01 4

0.00

-0.01

—0.02 -

e A At g AT A 1 A
,rn%"U'i'}'-@"“‘r '«J‘\JJL“-;'-,;#JH "”N\VWWJ" “‘ﬁ"ﬁ'ﬂu}w“"\.-\rﬁhwﬁv‘\ )
U\"“'.,:'" ‘Upl.m
Wi hy
!‘J‘ oM \"I i
wlvir L, “]jf Llldllr

T
50 100

Figure 52: Along track statistics o

T T T T T
200 250 300 350 400

Binned row index

T
150

f “Wavelength calibration offset” for 2024-08-13 to 2024-08-15

61



Stratospheric vertical NOz column [mol/m?]

1-99% - 595%

-—— 10-90% === 25-75% — Median

0.00010 A

0.00008 A

0.00006

0.00004

0.00002

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

Figure 53: Along track statistics of “Stratospheric vertical NO; column” for 2024-08-13 to 2024-08-15
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Figure 54: Along track statistics of “Stratospheric vertical NO, column precision” for 2024-08-13 to 2024-08-15
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Figure 55: Along track statistics of “Total vertical NO, column” for 2024-08-13 to 2024-08-15
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Figure 56: Along track statistics of “Total vertical NO, column precision” for 2024-08-13 to 2024-08-15
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Figure 57: Along track statistics of “Summed vertical NO, column” for 2024-08-13 to 2024-08-15
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Figure 58: Along track statistics of “Summed vertical NO, column precision” for 2024-08-13 to 2024-08-15
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Figure 59: Along track statistics of “x2” for 2024-08-13 to 2024-08-15
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Figure 60: Along track statistics of “RMS” for 2024-08-13 to 2024-08-15
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Figure 61: Along track statistics of “Stratospheric airmass factor” for 2024-08-13 to 2024-08-15
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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 62: Scatter density plot of “Total airmass factor” against “Stratospheric airmass factor” for 2024-08-13 to 2024-08-15.

71



2024-08-14 x103°

3.0

2.5

2.0

= =
o (6,]
Number of observations

0.5

O T T T
0 2 4 6 8 10 12

Total airmass factor

0.0

10°

104

103

10?

Number of observations

10!

O T T T T T 1

100

Total airmass factor

Figure 63: Scatter density plot of “Total airmass factor” against “x2” for 2024-08-13 to 2024-08-15.
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Figure 64: Scatter density plot of “Total airmass factor” against “Stratospheric vertical NO; column” for 2024-08-13 to
2024-08-15.
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Figure 65: Scatter density plot of “Total airmass factor” against “Summed vertical NO, column” for 2024-08-13 to 2024-
08-15.
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Figure 66: Scatter density plot of “Total airmass factor” against “Summed vertical NO, column precision” for 2024-08-13
to 2024-08-15.
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Figure 67: Scatter density plot of “Total airmass factor” against “Total vertical NO, column” for 2024-08-13 to 2024-08-15.
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Figure 68: Scatter density plot of “Total airmass factor” against “Total vertical NO, column precision” for 2024-08-13 to
2024-08-15.
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Figure 69: Scatter density plot of “Total airmass factor” against “RMS” for 2024-08-13 to 2024-08-15.
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Figure 70: Scatter density plot of “Total airmass factor” against “Wavelength calibration offset” for 2024-08-13 to 2024-08-
15.
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Figure 71: Scatter density plot of “Tropospheric airmass factor” against “Stratospheric airmass factor” for 2024-08-13 to
2024-08-15.
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Figure 72: Scatter density plot of “Tropospheric airmass factor” against “Total airmass factor” for 2024-08-13 to 2024-08-
15.
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Figure 73: Scatter density plot of “Tropospheric airmass factor” against “y>” for 2024-08-13 to 2024-08-15.
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Figure 74: Scatter density plot of “Tropospheric airmass factor” against “Stratospheric vertical NO, column” for 2024-08-13
to 2024-08-15.
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Figure 75: Scatter density plot of “Tropospheric airmass factor” against “Summed vertical NO, column” for 2024-08-13 to
2024-08-15.
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Figure 76: Scatter density plot of “Tropospheric airmass factor” against “Summed vertical NO, column precision” for 2024-
08-13 to 2024-08-15.
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Figure 77: Scatter density plot of “Tropospheric airmass factor” against “Total vertical NO, column” for 2024-08-13 to
2024-08-15.

86



2024'08-14 X105

0.00010 2.00
~ 17
£ 5
g 0.00008
= 1.50
S 2
R o
] 125 %®
£ 0.00006 >
c 2
£ 1.00 8
—_— Y
° :
S 0.00004 0
e 0.75 2
g =
o 0.50
2 0.00002
8
° 0.25
0.00
0 2 4 6 8 10 12
Tropospheric airmass factor
2024-08-14
0.00010
10°
E
'S 0.00008
£ 10%
S 2
%) o
] ©
£ 0.00006 , 2
10° o
C (%]
S °
S 5
5 0.00004 ,
S 10?2
g 2
B
()
r_>u 0.00002 10!
ke
10°

0 2 4 6 8 10 12
Tropospheric airmass factor

Figure 78: Scatter density plot of “Tropospheric airmass factor” against “Total vertical NO, column precision” for 2024-08-
13 to 2024-08-15.
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Figure 79: Scatter density plot of “Tropospheric airmass factor” against “RMS” for 2024-08-13 to 2024-08-15.
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Figure 80: Scatter density plot of “Tropospheric airmass factor” against “Wavelength calibration offset” for 2024-08-13 to
2024-08-15.
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Figure 81: Scatter density plot of “y>” against “Stratospheric airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 82: Scatter density plot of “}>” against “RMS” for 2024-08-13 to 2024-08-15.
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Figure 83: Scatter density plot of “Latitude” against “Stratospheric airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 84: Scatter density plot of “Latitude” against “Total airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 85: Scatter density plot of “Latitude” against “Tropospheric airmass factor” for 2024-08-13 to 2024-08-15.
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Figure 86: Scatter density plot of “Latitude” against “}>” for 2024-08-13 to 2024-08-15.
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Figure 87: Scatter density plot of “Latitude” against “Stratospheric vertical NO, column” for 2024-08-13 to 2024-08-15.
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Figure 88: Scatter density plot of “Latitude” against “Summed vertical NO; column” for 2024-08-13 to 2024-08-15.
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Figure 89: Scatter density plot of “Latitude” against “Summed vertical NO, column precision” for 2024-08-13 to 2024-08-
15.
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