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We thank the reviewer for his/her positive comments. 

 

The statement is indeed wrong and has been suppressed in the revised version. We apologize 

for this erroneous interpretation. The experimental drag curves described by Gallice et al. 

(2011) “present a qualitative shape similar to the curves by Son et al. (2010) at Tu=6% and 

Tu=8%.” (incidentally, not 4% as stated). They further indicated that their drag curves suggest 

a turbulence intensity (Tu) of the atmosphere of the order of 6% to 8 % (page 2241). This 

statement indicates that inhomogeneities in the turbulent field were not considered. 

Lines 82-83 have been corrected as follows: 

“Their drag curve presented qualitative similarities with the curves by Son et al. (2010) for a 

mean turbulent state of the atmosphere at Tu=6 % and Tu=8%. The fact that the model proposed 

by Gallice et al. does not consider the variability of turbulence with height is likely a weak point 

because turbulence is generally confined into layers of variable depth in the troposphere and 

the stratosphere.” 



The corresponding sentence, line 274, has been shortened. “This feature was likely not well 

appreciated by Gallice et al. (2011) who considered a mean value of turbulent intensity over 

the whole atmosphere for establishing a model of 𝑐𝐷.” -> “This feature was likely not well 

appreciated by Gallice et al. (2011).” 

Incidentally, in section 2.1, time sampling was ∆𝑡 = 2 𝑠 and not 1 s as wrongly stated and a 20-

sec rectangular window has been used for smoothing (not 10 sec).  It is now corrected. 

 

No, it isn’t. We agree that the estimation of 𝑉𝑧 is not fully reliable because it is simply based on 

segments in the 𝑉𝐵  profiles for which energy dissipation rates are low and Richardson numbers 

are high (i.e. “minimum of turbulence”). For these segments, it is assumed that the free lift and 

vertical air motions are the dominant contributions to 𝑉𝐵.  

 

We agree that it is not as clear as in Figure 7 where fluctuations produced by a MCT layer were 

stronger. We simply removed this description because it does not provide any substantial 

information. 

 

The calculation was made by including all balloon data above 17.2 km assuming that the 

balloons were not at all affected by turbulence. This hypothesis cannot be true and, on some 

occasions, we were able to identify positive disturbances of vertical ascent rates that may result 

from turbulence effects. Therefore, the mean ascent rate in still air estimated from data above 

17.2 km should be slightly overestimated. This overestimation produces the negative centered 

values for tropospheric data, below 16.3 km (Figure 9c).  

 

Yes, we agree. The broadening of the distribution was indeed attributed to turbulence by Houchi 

et al. (2015, p. 1810). It is possible that turbulence does not only produce aerodynamic effects 

but also advection effects due to billows of scales much larger than the balloon diameter. These 

effects should be similar to those produced by Kelvin-Helmholtz waves at early stages of the 

shear flow instabilities. Figures 9 and 10 do not only show an increase of ascent rates when Ri 

≲0.25, but also a broadening of the ascent rate distribution, consistent with both effects 

occurring at the same time.  



Figure 10b has been removed (because not useful). 

Around lines 267-270, the text has been corrected as follows: 

Figures 10 show 𝑉𝐵𝑐−< 𝑉𝐵𝑐 > vs 𝑅𝑖 for the troposphere. A larger scatter is observed  between 

Ri=0 and  𝑅𝑖𝑐 = 0.25. The broadening of the scatter, as noted by Houchi et al. (2015), cannot 

be explained by the decrease of the drag coefficient and is necessarily due to both positive and 

negative vertical velocities. It is thus more likely due to turbulent billows of scales much larger 

than the balloon size. In addition, Kelvin-Helmholtz (KH) waves can also produce updrafts and 

downdrafts up to a few 𝑚𝑠−1 when 𝑅𝑖 reaches 𝑅𝑖𝑐 (see, e.g. Fukao et al., 2011). Therefore, the 

enhanced variability of 𝑉𝐵𝑐 when 𝑅𝑖  is small (Fig. 9a) is presumably the combination of 

turbulence effects and vertical air motion disturbances produced by large scale billows and KH 

waves. 

The following sentence (243-245): 

“Assuming that the mean curve shown in Fig. 9c is statistically representative of the turbulence 

effects, then the scatter plot shown in Fig. 10a should also be statistically representative of W 

fluctuations produced by shear flow instabilities if other sources of vertical air motions are 

negligible.” 

has been removed, because it was misleading. The scatter plot in Fig. 10a (now Fig. 10) still 

contains a contribution from turbulence effects. 

 

Done. Please note that half of the profiles were missing. They are now shown in the corrected 

figure. 

We thank the reviewer for his technical comments and typos. The errors have been corrected. 

 

  



 


