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Sporadic sodium layer events are frequently observed by the Na lidars around the world.
This study provides another potential underline mechanism that could be helpful for the
understanding of this dramatic event in the upper atmosphere. Here, the author utilizes
the solitary wave theory to explain several sporadic sodium layer events in the upper
mesosphere observed by a Na Doppler lidar at ALO. The waveform of the solidary wave is
derived by fitting the residual of the observed Na layer anomalies to the solution of the
KdV equation that describes the solitary wave. The author suggests that the observed
“solidary wave” is “consistent with the shallow water model”, and presents an example of
Nas coexisting with a strong wind shear in the lidar data. I know ALO has several
nightglow instruments operating as well, so is it possible to check and see if these
nightglow instrument captured any of these reported “solidary wave” events in Table 1?
This would strengthen the author’s argument with further experimental evidence. In
addition, why does not the author fit the 5th order KdV solution for all of these event, since
it appears the 5th order solution generates better fitting? On the other hand, my major
concern is the author seems to suggest the Nas is the product of Na+ layer in solidary
wave form through Na ion-molecular chemistry, if I understand it correctly. A sharp Na+
layer with high peak ion density near and below 90 km, where neutral-molecular
chemistry dominates, is highly unlikely in my opinion. There is not argument of the
chemical reaction time, and how it compares with time of the wave event. In addition, the
author completely ignores the possibility that it can also be a dynamic feature.

Technical comments:

The title of the paper does not reflect the key point of the manuscript. Since the whole
paper is focusing on solidary wave mechanism for Nas, it would be beneficial to
somehow include “solidary wave” in the title.
Page 2, Line 2: The author states the Na layer shape is “normally with a Gaussian
distribution”. But This is really depending on the temporal resolution of how the lidar
data are processed. For short time scale, the layer does not appear to be Gaussian at



all. If the “solidary wave” lasted less than one hour in the Na lidar observations, this
assumption will not apply. The author should be very careful about this statement. So
more clarification would be required.
Page 2, Line 10: The author states “the ion-molecular theory is the most possible
mechanism for Nas”. This statement is still debatable. Although there is high correlation
between Nas and Es (or Na+) in the MLT, the dynamic effected cannot be ruled out,
since the ion-neutral collision rate is still high, especially near and below ~100 km. In
fact, some recent simulations indicate the dynamic effect can play important role in the
Na layer structure in the lower thermosphere up to ~120 km or even higher.
Page 2, Line 24-25: Most of these references were published more than a decade ago,
so I would not say they are “recently”.
Page 3, line 14: should be “in the mesopause region”.
Page 3, after equation 2, the author states the variable ‘n’ could be regarded as Na+
produced Na. I understand this statement follows the previous one (#3). But, again, I
think the author should also consider/include the possibility of dynamic transport of Na
atoms in the argument.
Page 5, line 4: It reads somewhat awkward that u2 is defined before the definition of
u1. In addition, what is "the limiting wave amplitude"? Please clarify.
Page 9, line 25-26: This statement need further clarification. The vertical scale of Nas is
less than 10 km because of the limitation set up the Na lidar range, but it does not
mean the vertical propagation of the “solidary wave” is limited to the same scale. It
would be highly possible that the wave propagates beyond the mesospheric Na layer
(the Na lidar range) with larger vertical scale.
Page 13 on the author contribution. I do not see any data from the Chinese Meridian
Project in this study, but the author Xiankang Dou “provided data from the Chinese
Meridian Project”?
Page 20 figure 3: The author might need to adjust the color level of the contour plots of
horizontal winds, since there are some large chunks of blank area in the two plots,
where the lidar data should be still good.
Table 1, Would it be possible to generate a few figures to make some of the important
parameters more visible, in addition to this table? It is difficult to digest the information
from this busy table.
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