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Examples of disk-integrated spectra of Venus between 1344.8 and 1345.4 cm−1 (7.4 μm) recorded in April 2019. Due to the strong terrestrial absorption around 1344.95 cm−1, the depth of the HDO line at 1344.90 cm−1 could not be measured on April 21–24, 2019.


    

  
    
      Fig. 5 
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Examples of maps of the line depth ratio of a weak SO2 multiplet (around 1345.1 cm−1) to the CO2 transition at 1345.22 cm−1, recorded in February 2019 (one map per observing day). Disk-integrated spectra corresponding to these maps are shown in Fig. 2. The sub-solar point is shown as a white dot. Times refer to the mid-times of the observations.
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Maps of the line depth ratio of a weak SO2 multiplet (around 1345.1 cm−1) to the CO2 transition at 1345.22 cm−1, recorded onApril 16, 2019. The figure on the left (18:23 UT) is the same as in Fig. 6. The sub-solar point is shown as a white dot. Times refer to the mid-times of the observations.


    

  
    
      Fig. 10 
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Examples of maps of the line depth ratio of the weak HDO transition (at 1344.90 cm−1) to the CO2 transition at 1345.22 cm−1, recorded during the April 2019 run. Data are the same as in Figs. 3 and 6. The sub-solar point is shown as a white dot. Times refer to the mid-times of the observations. Data of April 21–24 are not shown because theterrestrial atmospheric absorption (see Fig. 3) is too strong for the HDO retrieval to be reliable.
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Long-term variations of the H2O volume mixing ratio (top, blue points), inferred from the HDO measurements, and the SO2 volume mixing ratio (bottom, red points), measured at the cloud top from the TEXES data at 7.4 μm. A daily mean is shown in this figure. The black squares are the mean values of the H2O and SO2 mixing ratios averaged over each run. In 3 cases (Dec. 2017–Jan. 2018, July-Sept. 2018, Feb.–Apr. 2019), we have co-added alldata (separated by less than 3 months), in order to have a more homogeneous time sampling over the long term.
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Thick line: distribution of the location of the SO2 plumes as a function of latitude. The total number of observations is 48. Observations at high latitudes (above 50N and 50S) are not considered, due to the uncertainty on the thermal profile in the regions of the polar collars. Thin line: distribution obtained without the 2019 data (Fig. 6 of E19).
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Red curve: summation of all local times observed by TEXES over the 2012–2019 period, using the 46 observations listed in Table 1 of E19 and Table 2 of this paper. Blue curve: summation of all local times for which a SO2 plume was present, using the same dataset. As in E19, the probability of SO2 plume appearance is equal to 1 within the local time range of the maximum SO2 and 0 elsewhere. Thick lines: Results with the whole dataset (2012–2019); thin lines: dataset without the 2019 data, as shown in Fig. 10 of E19.
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Probability of SO2 appearance as a function of local time, calculated as the ratio of the blue curve to the red curve in Fig. 13. The error bar is proportional to n−0.5, where n is the number of observations for which the local time is observed (red curve in Fig. 13). Thick points: Results with the whole dataset (2012–2019); thin points: dataset without the 2019 data, as shown in Fig. 10 of E19.
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Thick red curve: summation of all LT observed by TEXES over the 2012–2019 period. This curve is the same as the red curve in Fig. 13. Thick blue curve: summation of all SO2 vmr distributions vs LT, using the same dataset. For each observation, the distribution of the SO2 vmr as a function of local time is calculated as described in the text. The sum of all SO2 vmrs has been divided by 400.0 ppbv; this number corresponds to a typical value of the SO2 vmr within the plumes over the whole period (see last column of Table 2); this normalization allows us to show both curves on the same scale. Thin lines: results using the dataset without the 2019 runs (34 points).
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Thick points: distributions of the SO2
vmr as a function of local time, calculated as the ratio of the blue curve to the red curve in Fig. 15. The error bar is proportional to
n−0.5, where n is the number of observations for which the local time is observed (red curve in Fig. 15). Thin points: results using the dataset without the 2019 runs (34 points).


    

  
    
      Fig. 20 
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Red curve: summation of all longitudes observed by TEXES over the 2012–2019 period. This curve is the same as the red curve in Fig. 18. Blue curve: summation of all SO2 vmr distributions vs longitude, using the same dataset. For each observation, the normalized distribution of the SO2 vmr as a function of longitude is calculated as described in the text. The sum of all SO2 vmrs has been divided by 400.0 ppbv. Thick points: results with the whole dataset (2012–2019); thin points: dataset without the 2019 data.
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