
Comment on the paper “Notes on the correlation between SSWs and solar activity” by 
Ekaterina Vorobeva. 
 
 
The short paper deals with an old problem: is there an influence of the solar activity cycle on 
meteorological processes in the middle atmosphere such as major sudden stratospheric warming 
(MSSW)? In contrast to Sonnemann and Grygalashvyly 2007 (S&G), Labitzke did not find any 
clear correlation between the occurrence rate of MSSW and solar activity. Sonnemann and 
Grygalashvyly used the Lyman-alpha radiation and the sunspot number as proxy for solar 
activity. The Lyman-alpha radiation dissociates such constituents as molecular oxygen, water 
vapour or ozone, etc.  The wavelength of the Lyman-alpha line lies in a deep absorption window 
of O2. Its radiation penetrates down to the mesosphere. The optical depth of unity for overhead 
sun ranges approximately at 75 km, meaning there is an influence of the solar activity on the 
mesospheric chemistry.    
  
However, a direct correlation between the occurrence rate of MSSW and solar activity within the 
regarded time interval of some (5) solar activity cycles is misleading, because it does not consider 
that the atmospheric system stays differently long in the arbitrarily defined (25 solar flux units 
sfu) solar activity bins. So generally, the system remains longer under low activity condition than 
under high activity conditions (see Figure 1b). The clue of the paper consists just in it to regard 
the variable long duration of the solar activity in the respective bins. In the paper this fact was 
called “normalized occurrence rate”. The whole activity range between 67 and 267 sfu was 
divided into an integer number (8) of bins which contains the number of realization of solar 
activity belonging to the respective bin. As a proxy for solar activity the solar 10.7-cm-flux (called 
F10.7) was used. Additionally, the sunspot number and the Lyman-alpha radiation were 
employed as proxy for solar activity. There are, of course, further proxies for solar activity.  
Compared with the paper of S&G the number of bins is different, other solar parameters were 
used, and the time series was prolonged. The findings of S&G were on principle confirmed. The 
correlation was best for Lyman-alpha as proxy for solar activity, but the derived correlation 
coefficient was somewhat smaller than found in S&G. 
  
I recommend this paper to publish in Annales Geophysicae after some changes listed 
below. 
 
A positive correlation between MSSW and F10.7 is a statistical result which does nothing state 
about the mechanism of connection. In the paper few speculation about possible causes are 
presented.  
There occurs a possible bias due to decreasing strength of the solar cycles (from cycle 21 to cycle 
24 now) and the simultaneous increasing cooling of the middle atmosphere due to growing CO2 
concentration (e.g. Berger and Lübken, 2011) and a general trend in stratospheric ozone by 
increase of the concentration of some minor constituents such as methane, N2O and other 
greenhouse gases. This entails a trend in the composition independent of solar activity. Also a 
variation in the ozone concentration over a solar cycle (Keating et al., 1987; Hartogh et al., 2011) 
could influence the occurrence rate of MSSW by changing of the thermal structure of the middle 
atmosphere. For instance, Labitzke (2001) found an anti-correlation between F10.7 and 
temperature the middle and high latitudes. 
 
Please define and explain in more detail the expression “normalized” (line 109). 
 
Chapter 2 should be split inserting Chapter 3 “Discussion” after line 123. Summary is then 
Chapter 4. 
 



Figure 1a seems to indicate that the occurrence rate of MSSW is inverse proportional to the 
F10.7 flux. Figure 1b explains why this is not right. Using Equation 1 one gets Figure 1c. This 
figure is the basis to calculate Figure 1d and to derive some statistical assertions. However, it 
should be mentioned that already the step from Figure 1b to 1c entails a statistical uncertainty 
which decreases with the number of solar cycles. 
    
 
The references Kouker and Brassseur, 1986; Labitzke, 1987 and 2001; Labitzke et al., 2006; Liu et 
al., 2002; Tapping, 2013 and van Loon and Labitzke, 2000 are missing in the Text. (It is not 
necessary to quote Labitzke so often, your paper deals with the influence of the F10.7 flux upon 
the occurrence rate of MSSW, not with the connection between the occurrence rate of MSSW 
and the phase of the QBO.) 
 
Authors beginning with Sh… should be quoted after Sc… in the list of references (e.g. Shepherd 
after Scherhag ). 
 
The reference Charlton et al., 2007 is double. Line 91: Charlton et al., 2007. 
 
Line 24/25: A corresponding mesospheric cooling has been found shortly after.  
The SSW starts with a mesospheric cooling before the SSW occurs in the stratosphere. 
 
Line 72 What is meant with: “One of the strongest effects on the nature of Earth comes from 
the sun…”? 
 
Line 78/80…without to consider a relation to QBO… 
 
Line 123 Not only: “different periods”, but also different bins, different solar proxies.  
 
Keating et al. 1987, reference see in Sonnemann and Grygalashvyly, 2007. 
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