
Responses to Editor and Reviewers

General Comments:

Dear Dr. Gunter Stober.
Again, we appreciate for considering our manuscript suitable within the scope

of Annales Geophysicae. We also thank the two reviewers for the comments and
suggestions. Please, find enclosed the tracked changes file. Our point-by-point
responses can be seen as follows.

Our apologies for the delay in submitting the revised version of the manuscript.
As the reviewers suggested substantial revision, we needed to process the data again
in order to recalculate the wind and re-write several statements of the manuscript.
We consider very important and relevant the comments from both referees, which
help us to improve the quality of the manuscript. After a careful revision and are
resubmitting the manuscript for your appreciation.



Referee #1:

REFEREE:“This paper aims at investigating the horizontal (zonal and
meridional) wind velocity at about 80-100 km altitude observed with
the meteor radar at Sao Joao dos Cariri, Brazil and TIDI on board the
TIMED satellite. I appreciate the devoted efforts by the authors to inves-
tigate characteristics of both ground-based radar and satellite measure-
ments of the wind velocity in the mesosphere and lower thermosphere
(MLT) region, where not so many effective wind velocity observations
are available. However, I have major concerns regarding the statisti-
cal treatments on the comparison of the wind velocity data between the
two techniques, as well as description and interpretation of the analyzed
results”

AUTHORS: We appreciate the time that the Referee #1 dedicated to revise our
manuscripts. In fact, the comments and suggestions were very interesting. We tried
to do our best to address all concerns properly.

REFEREE: “ Regarding (a), discrepancies between the meteor radar
and TIDI are discussed, attributing to the difference in the field of view,
the integration time of each measurement and the effects of gravity waves.
However, I particularly do not agree that gravity waves significantly
change the wave structure within four minutes, which are as short as
the buoyancy period, but spatial separation between the two TIDI pro-
files may explain the discrepancy. Please show the horizontal extent of
the meteor radar illuminating area and the locations of the TIDI mea-
surements. In any case, single snap-shot is not enough to draw a conclu-
sive remark. As the authors stated on Line 78, comparisons should be
repeated for more cases.”

AUTHORS: Yes, the Referee is absolutely right. We have revised those state-
ments. Additionally, we have included Figure 1 (Figure 2 of the manuscript) which
shows the field-of-view of the detected meteor echoes and the location of the TIDI
soundings around 14:00-15:00 UT on 15 March 2006. One can observe that the
horizontal distance between two TIDI’s measurements is very large and it is likely
the reason for the discrepancies between two consecutive measurements. Thank you
for the suggestion!



Figure 1: Horizontal distribution of the meteor echoes detected on 15 March 2006
between 14:00 UT and 15:00 UT over São João do Cariri (red dots), which
were used to compute the winds showed in Figure 1 of the manuscript.
These meteor echoes were detected from ∼78 up to 102 km altitude. The
red star shows the position of the TIDI’s vertical soundings.

Figure 2 shows another example in which there are considerable discrepancies.
We have tested several other coincident profiles, all of them do not match the
TIDI and meteor radar profiles, which corroborate what we have sustained in the
manuscript.



Figure 2: Vertical profiles of the meridional (blue) and zonal (red) winds measured
by the meteor radar (solid lines) and TIDI (dashed, dot-dashed and dotted
lines) over São João do Cariri. The meteor radar profiles were calculated
at 10:00 UT on 01 June 2006. The TIDI measurements were retrieved at
10:54 UT (dashed lines) and 10:57 UT (dot-dashed lines).

REFEREE: “For the comparison (b), it is explained as the ‘daily mean
win’, but the figures seem to show the (local) time variations of the
hourly wind velocity averaged over one month. Figure 2 with the meteor
radar clearly shows the behavior of the diurnal and semidiurnal tides.
On the other hand, Fig. 3 with TIDI includes irregular variations. Are
the number of data comparable between the two determinations? ”

AUTHORS: Thank you for the suggestion to change the term “daily mean wind”,
we agree with the Referee and we have changed it in the manuscript. No, the number
of measurements are not the same, For the meteor radar, we have a point per hour



almost every day, while from the TIDI can have more points in a single day, but for
some days, we could not have points, because the size of the wind is small and it
is possible that the satellite does not sounding within the window chosen. We have
adjusted a threshold minimum of three measurements from the TIDI for considering
the hourly mean wind. That is the reason for finding some blank spaces in Figures
3 and 4, which were updated in the manuscript as well.

Figure 3: Monthly time variation of averaged meridional wind calculated used the
TIDI for 2006.



Figure 4: Same of Figure 3, but for the TIDI measurements.

REFEREE: “I suspect Fig. 3 does not sufficiently smear out the waves
other than tides, such as gravity waves, equatorial waves and so on, which
are not synchronous to the local time. The same comments apply to Figs.
4 and 5.”

AUTHORS: Yes, we agree with the Referee and we have revised the text as well.
Thank you!

REFEREE: “ The day-to-day variations of the wind velocity at 12 UT



are shown in Figs. 6 and 7 at 90 km in year 2006. Because the one hour
data at 12 UT is crucially affected by tides as recognized in Figs. 2 and
4, it does not represent the daily mean wind velocity. Instead, the wind
velocity averaged throughout one full day should be used. Although
the variations are explained in term of AO (annual oscillation), SAO
(semiannual oscillation) and intra-seasonal oscillations, I do not clearly
recognize signals of AO, SAO and others. At least, a harmonic analysis
should be applied to identify AO and SAO. Statistical comparison over
one full year, assuming the Gaussian distribution, may not be enough to
show consistency between the two techniques. Day-to-day variations of
the wind velocity and the decomposed AO and SAO signals should be
statistically tested.”

AUTHORS: Thank you for the suggestion. We have used the daily average for
the meteor radar. In fact the presentation of the results is better now. We have also
performed a least square fit as suggested by the Referee and it helps us to improve
the quality of the Discussion. Figures 5 and 6 show those least square fits for each
instruments.

Figure 5: Temporal evolution of the meridional wind calculated at 90 km altitude
for the meteor radar (blue) and TIDI (red) during 2006. Solid blue line
(meteor radar) and dashed red line (TIDI) represent the least square fits
for AO, SAO and triannual oscillations (TAOs).



Figure 6: Same of Figure 5, but for the zonal component.

Additionally, we decide to keep the statistical comparison because it further
corroborates the analysis. Figures shown below were incorporated to the manuscript
as well.

REFEREE: “ Overall, description and interpretation of the results are
not fully convincing. Although the authors referred to earlier studies on
related subjects, little discussions are given on agreement, discrepancy
and progress compared to these published results.”

AUTHORS: We agree with the Referee that the comparisons are poor, however,
there are few publications on this topic to support our interpretations. Additionally,
the focus of the present manuscript was quite different from previous publications,
i.e., we are interested in comparing the advantages of each technique for the usage
in the MLT investigation.

REFEREE: “ I hope this study will be considerably improved, provided
the authors revise the data analysis procedures and investigation of the
results. However, I am sorry for not becoming positive to recommend
publication of this manuscript in Annales Geophysicae.”

AUTHORS: We agree with the main concerns from Referee # 1 and certainly,
after the revision, the referee will be more comfortable to recommend our paper for
publication. Thank you again for the valuable comments and suggestions.

REFEREE: “ I am afraid I do not clearly understand some statements.
I would like to recommend the manuscript be fully refined considering
the specific comments listed below:”

AUTHORS: Thank you for the contribution reading carefully the statements
and suggestion improvements. We have revised all statements according to the
recommendations.

REFEREE: “L 9: ‘vertical wind profiles’ is misleading.”

AUTHORS: It has been corrected.



REFEREE: “L 16: Are ‘the acoustic waves’ recognized evident in the
MLT region?”

AUTHORS: We have removed this from text. Thank you

REFEREE: “L 25-26: ‘satellite measurement of wind’ and ‘using wind
measurements’ are redundant. In addition, ‘wind’ should be reworded as
Â´wind velocity’ everywhere.”

AUTHORS: It has been fixed.

REFEREE: “L 44: Is ‘transceiver’ commonly used to explain configu-
ration of a radar?”

AUTHORS: No, it is not. It’s is more common use equipment or instrument.
We have revised it.

REFEREE: “L 48: Why is the meteor echo rate so variable between
1,000 and 3,000? I am also interested in the local time dependence of the
meteor echo rate.”

AUTHORS: Depending on the position of the Earth in its orbit, the planet can
find more or less particles, which introduce large variability of the detected echoes.
During the day there is a strong variability as well, the radar detects more meteors
in the early morning than the evening, it is explained by the motion in the orbit as
well. For meteor radars deployed at middle and high latitude there is also a strong
seasonal variation in the detection of echoes.

REFEREE: “Description of a meteor radar system could be refined”

AUTHORS: Thank you for the suggestion. We have added some details about
the temporal dependency of the detection of echoes. A specification of the lower
power radar was added to explain the number of the detected echoes per day. All
relevant technical details of the radar are included as the power of operation, fre-
quency and pulse rate, configuration of the transmitter and receiver antennas and
physical principles used to detect the echoes and infer the wind.

REFEREE: “Does ‘mean wind’ indicate the determination of the hori-
zontal wind velocity in 4 km x 1 hour? How many meteor echoes in each
bin?”

AUTHORS: Yes, it does. The number of echoes used depending on the the day
and the hour. There is a threshold minimum of 7 echoes to the determination of
the wind.

REFEREE: “L 53: Does ‘vertical measurement’ mean ‘measurement of
a vertical (height) profile’? Please refine the sentence.”

AUTHORS: In fact, we could not find this statement, but It does. We have
revised the paragraph started in Line 53 of the old version of the manuscript.

REFEREE: “Figure 1 and L 76-77, L79-80: Comparison of snap-shot
profiles is not enough to derive the conclusive statements. If comparisons



for more cases are expected to show a better agreement, please extend
the analysis, and show the results.”

AUTHORS: As we stated above in the main concern, it is very difficult to find
good agreements between the measurements. Between the two sounds, it cold have
large differences. Figure 1 shows another example. Furthermore, we have tested
several other coincident profiles, all of them do not match the TIDI and meteor
radar profiles, which corroborate with what we have sustained in the manuscript.

REFEREE: “L 80-84: I am curious why the ducting of gravity waves
is explained in detail. Are their effects important in discussing the com-
parisons?”

AUTHORS: It is because the wind is an essential information for discussion on
the formation of ducts. Several works have used MLT wind averaged within one
hour bin. As the wind can change quickly, satellite measurements appear as an
important tool.

REFEREE: “L 88: Why is TIDI advantageous to estimate Ri?”

AUTHORS: The reason is the same as written above. The meteor radar uses
echoes from a large area in the sky and within the on hour interval. On the other
hand, the satellite gives us an instantaneous wind.

REFEREE: “L 89-90: I simply do not understand this statement.”

AUTHORS: We have revised it!

REFEREE: “L 92: ‘climatological’ is not an appropriate wording, as
just one year data is analyzed.”

AUTHORS: Yes, we agree with this. We have revised the word.

REFEREE: “Figure 2 and L 94: Fig. 2 does not seem to show ‘daily
mean winds’, but the local time (diurnal) variations of hourly wind ve-
locity averaged over one month.”

AUTHORS: We agree with the referee and we have fixed it.

REFEREE: “Figure 2 and L 99: Because large amount of the meteor
radar data is averaged, short period waves are smeared out, which do not
synchronize with local time. Such averaging is not completely achieved
for TIDI, so that irregular patterns appear in Fig. 3. Thus, the discrep-
ancy is simply attributed to the amount of available data for TIDI, right?
Please show the number of TIDI data used for comparisons.”

AUTHORS: At least three measurements within an hour bin was necessary to
calculate the mean wind. Please, note that there are blank spaces in the charts,
which are results of this threshold.

REFEREE: “L 105-106: How does ‘mask the vertical propagation of
tides’ mean? Are the small ooscillations (gravity waves) interacting with
tides? Or, do they just visually overwrite the regular progression pattern



of tides? Why can the ‘short period structures’ be captured after aver-
aging over 60 days, which do not seem to synchronize with local time?”

AUTHORS: We believe in the second option. It is not easy to verify. There are
short period oscillations that can appear simply by the fact of having a small sample
to average. We have revised this statement.

REFEREE: “L 108-109: I do not understand this statement. Is the
accuracy of TIDI dependent of latitudes?”

AUTHORS: No it is not. We mean that the longer time interval (three months)
could make the averages close to each other.

REFEREE: “Figures 4 and 5: The same concerns as in Figs. 2 and 3.”

AUTHORS: We have also revised them.

REFEREE: “L 119-120: What is the ‘noise’ of TIDI?”

AUTHORS: Noise is associated with the error in the TIDI measurements.

REFEREE: “Figures 6 and 7: If the long-term variations, such as AO
and SAO, are the target, daily mean wind is appropriate, rather than
one hour data at 12 UT.”

AUTHORS: Yes, we have revised it.

REFEREE: “Figure 6 and L 130: I do not clearly see AO with maximum
in summer. How are the intra-seasonal oscillations detected?”

AUTHORS: As suggested, we have performed a least square fit to improve this
discussion. Figures 5 and 6 shows those least square fits.

REFEREE: “L 131: ‘even the zonal wind’ Is the zonal wind shown in
Fig. 6? Am I missing anything?”

AUTHORS: Yes, it is the meridional wind measured by the TIDE (red stars).

REFEREE: “Table 1: The Gaussian distribution over one full year is
not very useful. Day-to-day variations of the wind velocity and the AO
and SAO signals should be statistically tested.”

AUTHORS: We agree with the referee. We decided to keep this analysis to
corroborate, but, indeed, the least square fit is more useful in the discussion.

REFEREE: “’Section 4: Reviewing descriptions and explanations in
Section 3, I am afraid I am not convinced with the concluding statements
in this section.’

AUTHORS: I think that, after this revision, we are more confident in the state-
ments.

REFEREE: “More appropriate references could be cited on earlier stud-
ies about the atmosphere dynamics and the measurement techniques.



Some of self-citations to the author’s group do not seem inevitable.”

AUTHORS: We have cited classical papers on the studies and the MLT as the-
oretical as experimental using meteor radar. In this version, we have also included
some more citation like Jones et al. (1998) and Hocking and Thayaparan (1996)
The “self citations” were used to help the reader to find more details about some
specific topic that were suppressed in the manuscript to avoid redundancy. Even so,
following the suggestion of the referee, we have removed some of them.



Referee #2:

REFEREE:“This manuscript presents a comparison between mesospheric
obtained by a meteor radar located in north east Brazil (Sao Joao do
Cariri), and the TIDI instrument onboard the TIMED satellite. The
authors looked at almost coincident measurements, but also longer term
observations. While the coincident measurements show a large variabil-
ity and significant differences (even between 2 consecutive TIDI values),
monthly averages and large-scale oscillations such as SAO, are in some
kind of agreement. This paper is correctly written and but there is noth-
ing really new at this stage. Similar comparisons have been done between
radar wind measurements and satellite observations, as mentioned in the
text (Xu et al., 2009, John et al., 2011, Su et al., 2014).”

AUTHORS: Thank you for your time revising our manuscript and for the impor-
tant contributions suggested for our manuscripts. We agree with the Referee that
there are previous works, which have done some kind of comparisons. For example,
Xu et al. 2009 used meteor radar at low latitudes to corroborate their analysis,
but the emphasis of that work was to study SAO and QBO. The paper by John
et al., 2011, which used data from equatorial latitudes focused on the discussion
of possible effects of the wind in the Equatorial Electrojet. They have compared
the variation on the wind along the day averaging three months. Lastly, Su et al.
(2014) investigated the wind during a meteor shower for a short time interval 10-25
November 2012 in middle latitudes. Based on it, we believe that the objective of our
paper is completely different from the previous publication and released important
contributions that pointed out advantages of each technique in the different kinds
of the investigation in the MLT region. We have revised the manuscript considering
all suggestions from Referee #2 in order to improve the quality of the presentation
of the manuscript and the interpretations.

REFEREE:“Is it possible to have a map showing the coverage of both
instruments (and at two times for TIDI), especially for Figure 1? There
is a large discrepancy between two consecutive TIDI measurements, so it
would be interesting to see if these measurements were made over mostly
different regions.”

AUTHORS: Yes, it is. Thank you for the suggestion we have included Figure
2, which shows the field-of-view of the detected meteor echoes and the location of
the TIDI soundings around 14:00-15:00 UT on 15 March 2006. One can observe
that the horizontal distance between two TIDI’s measurements is very large and it
is likely the reason for the discrepancies between two consecutive measurements.

REFEREE:“According to what you wrote (l. 72-74), because of the
ways the two instruments work and what regions of the atmosphere they
measure, it seems unlikely coincident measurements will be similar, so
I’m not sure this part of the investigation is meaningful.”

AUTHORS: Yes, we agree, however, the importance of this comparison is to
show that the wind measured by the TIDI has a strong variability even between two
consecutive measurements.



REFEREE:“l. 107: how many satellite soundings were used to plot
the monthly mean winds? Did you use a threshold to limit the small
sampling effect? Maybe you should.”

AUTHORS: At least three measurements within an hour interval. Blank spaces
represent intervals without measurements. We need to have in mind that the satel-
lite crosses the São João do Cariri’s area only one or two times in a day and the
measurements are not sun synchronous.

REFEREE:“For Figure 6, you could have used the meteor data closest
to the TIDI measurements instead of at 12 UT every day, especially
considering the short-term variability in TIDI values, and the effects of
tides on the winds.”

AUTHORS: Thank you for the suggestion! Yes, we can do that or use a daily
average as suggested by the Referee #1. In order to merge the suggestion of both
referees, we have used daily average winds as shown in Figures 5 and 6, which were
incorporated to the manuscript.

REFEREE:“l. 135: why should you consider that the measurements
follow a Gaussian distribution? Instead, could you fit AO and SAO os-
cillations to both curves. It would be easier to compare them.”

AUTHORS: Thank you for the suggestion, which is also in agreement with the
suggestion of Referee #1. We have performed the least square fit considering AO,
SAO and TAO. Indeed, it helped us during the discussion, thank you.

REFEREE:“l. 150: not sure TIDI is reliable to study short scale GW
if there is so much variability in 3 min (Figure 1).”

AUTHORS: A single sample from TIDI is more reliable to study gravity waves
because it is an instantaneous measurement. However, the distance between two
soundings is large and it can provide distinct profiles. We have revised the statement
in the manuscript.

REFEREE:“Minor edits... l. 5-6: ...which have a vertical resolution of
2.5 km, starting... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 9-10: While TIDI... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 13: for both techniques.’

AUTHORS: We have corrected it.

REFEREE:‘l. 18: remove ‘of the atmosphere’.’

AUTHORS: We have corrected it.

REFEREE:‘l. 26: others. ’



AUTHORS: We have corrected it.

REFEREE:‘ l. 29: oscillations.’

AUTHORS: We have corrected it.

REFEREE:‘l. 32: hand, satellite measurements.’

AUTHORS: We have corrected it.

REFEREE:‘l. 40: a meteor radar ’

AUTHORS: We have corrected it.

REFEREE:‘l. 47: to the ground. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 54: wind components.’

AUTHORS: We have corrected it.

REFEREE:‘l. 59: TIDI...using airglow emissions as...’

AUTHORS: We have corrected it.

REFEREE:‘l. 60: airglow emissions. It has a... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 62: there are vertical... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 73: ... hand, TIDI... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 83-84: remove ‘in the MLT’.’

AUTHORS: We have corrected it.

REFEREE:‘l. 85: their interaction with... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 87: ratio . l. 88: TIDI. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 89-90: can you clarify this sentence?’

AUTHORS: We have corrected it.

REFEREE:‘l. 98: upper levels ’

AUTHORS: We have corrected it.



REFEREE:‘l. 101-102: TIDI. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 102: within 60 days.’

AUTHORS: We have corrected it.

REFEREE:‘l. 105: presented well-defined oscillations.’

AUTHORS: We have corrected it.

REFEREE:‘l. 106-107: oscillations during the day could’modulate the
observed diurnal tide phase. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 111: smaller. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 113: as Figure 3. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 114: zonal winds are larger than the meteor radar ones...period.
’

AUTHORS: We have corrected it.

REFEREE:‘l. 115: favorably ’

AUTHORS: We have corrected it.

REFEREE:‘l. 119: remove ‘in the wind’. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 120: origined. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 127: during 2006.’

AUTHORS: We have corrected it.

REFEREE:‘l. 131: Even though... presented. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 134: oscillations. ’

AUTHORS: We have corrected it.

REFEREE:‘. 135: Figures 6 and 7 obey... ’

AUTHORS: We have corrected it.



REFEREE:‘l. 137: close to each other. ’

AUTHORS: We have corrected it.

REFEREE:‘l. 138: the values of the two measurements... close, could
obey... ’

AUTHORS: We have corrected it.

REFEREE:‘l. 148: TIDI. l. 155: smoother ’

AUTHORS: We have corrected it.

REFEREE:‘l. 159: studies long term dynamics in the MLT. ’

AUTHORS: We have corrected it.

REFEREE:‘Figure 1: switch the times (14:13 and 14:17) so they are
chronological. Caption: ... winds measured... ’

AUTHORS: We have corrected it.

REFEREE:‘Figure 4: using’

AUTHORS: We have corrected it. We appreciate all minor suggestions by the
referre #2


