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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:

x =
1
N

N

∑
i=1

xi (1)

with N the number of observations in the dataset.
The spread of the measurements is indicated with the variance V (x), or rather the standard deviation σ(x) =

√
V (x).

V (x) =
1

N−1

N

∑
i=1

(xi− x)2 (2)

We also report the more robust statistics median, minimum, maximum, various percentiles and inter quartile range.
The median m is the value of parameter x for which half of the observations of x is smaller than m:

P(x≤ m) = P(x≥ m) =
∫ m

−∞

f (x)dx =
1
2

(3)

with f (x) the probability density function.
The median is a special case of a percentile. Instead of ½ in equation 3, other threshold values can be used. We report

results for 1 %, 5 %, 10 %, 15.9 %, 25 %, 75 %, 84.1 %, 90 %, 95 % and 99 %. The inter quartile range is the difference
between the 75 % and 25 % percentiles. Similarly the minimum and maximum values correspond to the 0 % and 100 %
percentiles respectively.

For normally distributed parameters the mean and median are the same, while the µ ±σ values and the 15.9 % and
84.1 % percentiles coincide.

To get a measure for the relation of one variable x(k) with another x(l), we calculate the covariance matrix Ckl .

Ckl =C(x(k),x(l)) =
1

N−1

N

∑
i=1

(x(k),i− x(k))(x(l),i− x(l)) (4)

Rather than a dimensionally dependent covariance, it is often easier to interpret a correlation matrix Rkl , a matrix of Pearson’s
r coefficients:

Rkl = R(x(k),x(l)) =
Ckl√
CkkCll

=
Ckl√

V (xk)V (xl)
(5)

The diagonal elements of the covariance matrix are the variances of the elements, V (x(k)) =Ckk and obviously Rkk = 1.
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Table 1: Parameterlist and basic statistics for the analysis
Variable mean±σ Count Mode IQR Median Minimum Maximum
qa value [1] 0.885±0.191 25650761 0.995 0.1000 0.960 0.0 1.000
ozone total vertical column [mol m-2] 0.128±0.028 25650761 0.122 2.328×10−2 0.126 2.398×10−2 0.292
ozone total vertical column precision [mol m-2] (7.224±2.440)×10−4 25650761 6.500×10−4 2.390×10−4 6.904×10−4 2.768×10−4 5.883×10−3

root mean square slant column fit [1] (1.209±0.625)×10−3 25650761 8.700×10−4 4.215×10−4 1.033×10−3 3.895×10−4 0.432
ozone effective temperature [K] 230±5 25650761 230 5.46 230 24.3 417
ozone ghost column [mol m-2] (1.443±1.972)×10−3 25650761 5.000×10−5 2.021×10−3 5.703×10−4 0.0 1.923×10−2

number of iterations vertical column [1] 3.67±0.67 25650761 4.05 1.000 4.00 1.000 6.00
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Table 2: Percentile ranges
Variable 1 % 5 % 10 % 15.9 % 25 % 75 % 84.1 % 90 % 95 % 99 %
qa value [1] 0.130 0.500 0.650 0.790 0.900 1.000 1.000 1.000 1.000 1.000
ozone total vertical column [mol m-2] 6.113×10−2 6.675×10−2 9.016×10−2 0.115 0.119 0.143 0.153 0.162 0.176 0.198
ozone total vertical column precision [mol m-2] 3.952×10−4 4.598×10−4 4.938×10−4 5.253×10−4 5.732×10−4 8.122×10−4 8.599×10−4 9.281×10−4 1.071×10−3 1.766×10−3

root mean square slant column fit [1] 6.435×10−4 7.293×10−4 7.788×10−4 8.203×10−4 8.747×10−4 1.296×10−3 1.503×10−3 1.796×10−3 2.386×10−3 3.841×10−3

ozone effective temperature [K] 217 221 223 225 227 232 234 235 239 243
ozone ghost column [mol m-2] 0.0 0.0 0.0 0.0 1.103×10−5 2.032×10−3 3.294×10−3 4.487×10−3 5.835×10−3 8.223×10−3

number of iterations vertical column [1] 2.00 3.00 3.00 3.00 3.00 4.00 4.00 4.00 5.00 5.00
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Table 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.890±0.197 12432538 0.1000 1.000 0.0 1.000 0.900 1.000
ozone total vertical column [mol m-2] 0.129±0.012 12432538 1.535×10−2 0.125 6.103×10−2 0.201 0.121 0.136
ozone total vertical column precision [mol m-2] (7.843±2.908)×10−4 12432538 2.286×10−4 7.404×10−4 2.768×10−4 4.648×10−3 6.213×10−4 8.499×10−4

root mean square slant column fit [1] (1.234±0.669)×10−3 12432538 4.456×10−4 1.028×10−3 3.895×10−4 8.911×10−2 8.676×10−4 1.313×10−3

ozone effective temperature [K] 228±4 12432538 4.81 229 33.8 414 226 231
ozone ghost column [mol m-2] (1.782±2.245)×10−3 12432538 2.818×10−3 7.704×10−4 0.0 1.403×10−2 3.215×10−7 2.819×10−3

number of iterations vertical column [1] 3.59±0.63 12432538 1.000 4.00 1.000 6.00 3.00 4.00
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Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.880±0.185 13218223 0.1000 0.900 0.0 1.000 0.900 1.000
ozone total vertical column [mol m-2] 0.128±0.036 13218223 3.798×10−2 0.129 2.398×10−2 0.292 0.114 0.152
ozone total vertical column precision [mol m-2] (6.642±1.703)×10−4 13218223 2.288×10−4 6.444×10−4 2.901×10−4 5.883×10−3 5.415×10−4 7.703×10−4

root mean square slant column fit [1] (1.186±0.580)×10−3 13218223 4.005×10−4 1.036×10−3 4.145×10−4 0.432 8.814×10−4 1.282×10−3

ozone effective temperature [K] 231±6 13218223 6.61 231 24.3 417 227 234
ozone ghost column [mol m-2] (1.123±1.611)×10−3 13218223 1.423×10−3 4.596×10−4 0.0 1.923×10−2 2.879×10−5 1.452×10−3

number of iterations vertical column [1] 3.74±0.70 13218223 1.000 4.00 1.000 6.00 3.00 4.00
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Table 5: Parameterlist and basic statistics for the analysis for observations over water
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.910±0.167 17125128 0.1000 1.000 0.0 1.000 0.900 1.000
ozone total vertical column [mol m-2] 0.134±0.025 17125128 2.794×10−2 0.127 2.398×10−2 0.292 0.120 0.148
ozone total vertical column precision [mol m-2] (7.252±2.517)×10−4 17125128 2.299×10−4 6.899×10−4 2.824×10−4 5.883×10−3 5.774×10−4 8.073×10−4

root mean square slant column fit [1] (1.132±0.584)×10−3 17125128 3.382×10−4 9.801×10−4 3.895×10−4 0.432 8.494×10−4 1.188×10−3

ozone effective temperature [K] 230±5 17125128 5.06 230 33.8 417 227 232
ozone ghost column [mol m-2] (1.441±1.976)×10−3 17125128 1.959×10−3 5.693×10−4 0.0 1.394×10−2 1.720×10−5 1.976×10−3

number of iterations vertical column [1] 3.61±0.66 17125128 1.000 4.00 1.000 6.00 3.00 4.00
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Table 6: Parameterlist and basic statistics for the analysis for observations over land
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.819±0.232 6572708 0.280 0.900 0.0 1.000 0.720 1.000
ozone total vertical column [mol m-2] 0.114±0.031 6572708 5.141×10−2 0.123 4.651×10−2 0.209 8.118×10−2 0.133
ozone total vertical column precision [mol m-2] (6.997±2.163)×10−4 6572708 2.706×10−4 6.732×10−4 2.768×10−4 5.854×10−3 5.458×10−4 8.164×10−4

root mean square slant column fit [1] (1.376±0.689)×10−3 6572708 5.765×10−4 1.173×10−3 4.145×10−4 0.327 9.514×10−4 1.528×10−3

ozone effective temperature [K] 230±6 6572708 6.10 230 24.3 414 227 233
ozone ghost column [mol m-2] (1.166±1.696)×10−3 6572708 1.653×10−3 4.111×10−4 0.0 1.528×10−2 1.133×10−8 1.653×10−3

number of iterations vertical column [1] 3.81±0.69 6572708 1.000 4.00 1.000 6.00 3.00 4.00
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Table 7: Correlation matrix
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1.000 4.456×10−3 −5.048×10−3 1.678×10−2 −0.168 −1.440×10−2 0.130
4.456×10−3 1.000 −2.860×10−3 −0.137 0.254 −0.206 0.229
−5.048×10−3 −2.860×10−3 1.000 0.182 0.374 −0.344 0.211
1.678×10−2 −0.137 0.182 1.000 0.184 0.240 7.403×10−2

−0.168 0.254 0.374 0.184 1.000 −0.237 −1.685×10−2

−1.440×10−2 −0.206 −0.344 0.240 −0.237 1.000 −0.177
0.130 0.229 0.211 7.403×10−2 −1.685×10−2 −0.177 1.000
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Table 8: Covariance matrix
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382 1.72 −4.87 9.052×10−3 −8.016×10−4 −1.43 5.024×10−3

1.72 389 −2.78 −7.461×10−2 1.221×10−3 −20.7 8.896×10−3

−4.87 −2.78 2.430×103 0.247 4.503×10−3 −86.4 2.053×10−2

9.052×10−3 −7.461×10−2 0.247 7.613×10−4 1.237×10−6 3.381×10−2 4.028×10−6

−8.016×10−4 1.221×10−3 4.503×10−3 1.237×10−6 5.953×10−8 −2.941×10−4 −8.106×10−9

−1.43 −20.7 −86.4 3.381×10−2 −2.941×10−4 26.0 −1.782×10−3

5.024×10−3 8.896×10−3 2.053×10−2 4.028×10−6 −8.106×10−9 −1.782×10−3 3.890×10−6
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Figure 1: Map of correlation graph for 2023-10-07 to 2023-10-09.
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Figure 2: Map of correlation matrix for 2023-10-07 to 2023-10-09.
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3 Granule outlines

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

Figure 4: Input data per granule

13



5 Warnings and errors

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

Figure 6: Map of “O3 vertical column” for 2023-10-07 to 2023-10-09
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Figure 7: Map of “O3 vertical column precision” for 2023-10-07 to 2023-10-09
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Figure 8: Map of “Fitting RMS” for 2023-10-07 to 2023-10-09
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Figure 9: Map of “Effective temperature” for 2023-10-07 to 2023-10-09
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Figure 10: Map of “O3 ghost column” for 2023-10-07 to 2023-10-09
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Figure 11: Map of “Number of iterations for vertical column retrieval” for 2023-10-07 to 2023-10-09
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Figure 12: Map of the number of observations for 2023-10-07 to 2023-10-09
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7 Zonal average

Figure 13: Zonal average of “QA value” for 2023-10-07 to 2023-10-09.
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Figure 14: Zonal average of “O3 vertical column” for 2023-10-07 to 2023-10-09.
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Figure 15: Zonal average of “O3 vertical column precision” for 2023-10-07 to 2023-10-09.
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Figure 16: Zonal average of “Fitting RMS” for 2023-10-07 to 2023-10-09.
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Figure 17: Zonal average of “Effective temperature” for 2023-10-07 to 2023-10-09.
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Figure 18: Zonal average of “O3 ghost column” for 2023-10-07 to 2023-10-09.
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Figure 19: Zonal average of “Number of iterations for vertical column retrieval” for 2023-10-07 to 2023-10-09.
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8 Histograms
The definitions of the parameters given in this section can be found in section 2.

Figure 20: Histogram of “QA value” for 2023-10-07 to 2023-10-09
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Figure 21: Histogram of “O3 vertical column” for 2023-10-07 to 2023-10-09
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Figure 22: Histogram of “O3 vertical column precision” for 2023-10-07 to 2023-10-09
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Figure 23: Histogram of “Fitting RMS” for 2023-10-07 to 2023-10-09
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Figure 24: Histogram of “Effective temperature” for 2023-10-07 to 2023-10-09
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Figure 25: Histogram of “O3 ghost column” for 2023-10-07 to 2023-10-09
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Figure 26: Histogram of “Number of iterations for vertical column retrieval” for 2023-10-07 to 2023-10-09
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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.

Figure 27: Along track statistics of “QA value” for 2023-10-07 to 2023-10-09
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Figure 28: Along track statistics of “O3 vertical column” for 2023-10-07 to 2023-10-09
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Figure 29: Along track statistics of “O3 vertical column precision” for 2023-10-07 to 2023-10-09
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Figure 30: Along track statistics of “Fitting RMS” for 2023-10-07 to 2023-10-09
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Figure 31: Along track statistics of “Effective temperature” for 2023-10-07 to 2023-10-09
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Figure 32: Along track statistics of “O3 ghost column” for 2023-10-07 to 2023-10-09
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Figure 33: Along track statistics of “Number of iterations for vertical column retrieval” for 2023-10-07 to 2023-10-09
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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.

Figure 34: Scatter density plot of “Latitude” against “Effective temperature” for 2023-10-07 to 2023-10-09.
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Figure 35: Scatter density plot of “Latitude” against “O3 ghost column” for 2023-10-07 to 2023-10-09.
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Figure 36: Scatter density plot of “Latitude” against “O3 vertical column” for 2023-10-07 to 2023-10-09.
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Figure 37: Scatter density plot of “Latitude” against “O3 vertical column precision” for 2023-10-07 to 2023-10-09.
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Figure 38: Scatter density plot of “Effective temperature” against “O3 ghost column” for 2023-10-07 to 2023-10-09.

47



Figure 39: Scatter density plot of “O3 vertical column” against “Effective temperature” for 2023-10-07 to 2023-10-09.
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Figure 40: Scatter density plot of “O3 vertical column” against “O3 ghost column” for 2023-10-07 to 2023-10-09.

49



Figure 41: Scatter density plot of “O3 vertical column” against “O3 vertical column precision” for 2023-10-07 to 2023-10-
09.
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Figure 42: Scatter density plot of “O3 vertical column precision” against “Effective temperature” for 2023-10-07 to 2023-
10-09.
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Figure 43: Scatter density plot of “O3 vertical column precision” against “O3 ghost column” for 2023-10-07 to 2023-10-09.
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Figure 44: Scatter density plot of “Solar zenith angle” against “Latitude” for 2023-10-07 to 2023-10-09.
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Figure 45: Scatter density plot of “Solar zenith angle” against “Effective temperature” for 2023-10-07 to 2023-10-09.
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Figure 46: Scatter density plot of “Solar zenith angle” against “O3 ghost column” for 2023-10-07 to 2023-10-09.
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Figure 47: Scatter density plot of “Solar zenith angle” against “O3 vertical column” for 2023-10-07 to 2023-10-09.
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Figure 48: Scatter density plot of “Solar zenith angle” against “O3 vertical column precision” for 2023-10-07 to 2023-10-09.
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Figure 49: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2023-10-07 to 2023-10-09.
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Figure 50: Scatter density plot of “Viewing zenith angle” against “Effective temperature” for 2023-10-07 to 2023-10-09.
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Figure 51: Scatter density plot of “Viewing zenith angle” against “O3 ghost column” for 2023-10-07 to 2023-10-09.
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Figure 52: Scatter density plot of “Viewing zenith angle” against “O3 vertical column” for 2023-10-07 to 2023-10-09.
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Figure 53: Scatter density plot of “Viewing zenith angle” against “O3 vertical column precision” for 2023-10-07 to 2023-
10-09.
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Figure 54: Scatter density plot of “Viewing zenith angle” against “Solar zenith angle” for 2023-10-07 to 2023-10-09.
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