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Dear Reviewer, Dear Ralph,
We thank you for your comments and suggustions to improve the manuscript. We have taken the oppurtunity to add several
things, some wanted by you some by other reviewers. The main changes in the manuscript are:

We changed the title to "EMADDC: high volume, high quality, and timely wind and temperature observations from
aircraft surveillance data (Mode-S EHS)

We comparison with AMDAR data to the results section
We included Vector RMS statistics in the results section
We explain in more detail how the seperate steps for temperature corrections
We revised the conclusion and added an outlook section

Lukas Strauss has been added as co-author to give him the credits for inventing the Mach-Indicated Airspeed improve-
ment.

We hope to have answered all remaining questions as good as possible.
Thank you sincerly for your time and effort, Best regards, Siebren de Haan and Co-authors
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As I read the paper, I kept thinking that the authors might have submitted an earlier version than intended. At the end of line 66, there is a ‘(?)’ in the
end of the sentence. What does that mean? The sentence is also conjecture and probably should be eliminated.

this was erroneous citation.

Throughout the text, there are many instances where statistics that could be quantified are instead replaced by vague adverbs of adjectives, such as the
word ‘frequently’ in the same line. Similarly, in line 53, the words ‘not all’ should be quantified. As it stands, it could mean that as few as 1% or well
over 50% of radars would not meet one of the 2 conditions described in the sentence. Also, Table columns are incorrectly labelled and variables in
some of the equations are not clearly defined. Numerous spelling and grammar errors also need to be corrected throughout the paper.

we improved the paper on this....

Lines 56-59: With the large volumes of Mode-S observations available, how much information does the inclusion of questionably encoded reports add
to the volume of reports from more reliable transmissions? Please indicate how much these reports might degrade the overall quality of the derived
data sets.

data handling section has been changed Line 60: It would be very useful to list the transmitted parameters that are more important in deriving each
of the meteorological parameters early in the paper. E.g., it would be helpful for the reader to know ahead of time which observed parameters affect

temperature derivations.

data handling section has been changed Lines 73-86: This section describes at least 3 different means in which Mach number that are used at
EMADDC. Please explain to the end user how they can know which of the three options were used for in deriving meteorological data from each

aircraft and how that choice might affect the quality of the reports and how much difference each of the 3 methods makes.
Line 89: Do the Mode-S reports include GPS horizontal position reports as well as altitude? This sentence implies that they do not.

Equation 1: It would seem more logical to identify the dynamic pressure at pd instead of qt. Also, the variable in equations 1 and 2 need to be defined
in the text.

we rather stick to q¢
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Section 4.2: Since this is not relevant to Mode-S observations, this section is unnecessary. Also, the equation, if used, should be written so it is solved
as T=, not Ti=.

Table 1: This table is incomplete and incorrect in places. Frequency and units are missing for position, even though an accuracy was given in their
2022 paper. The labels of the frequency and reporting accuracy columns are also reversed. Also, although time was listed as a coded parameter in the
authors 2022 paper, it is not listed here, nor are the precision of the reported value. This needs to be clarified, since the 2022 paper lists a choice of 2
values (1 s or 1 ms, where ‘ms’ is undefined). Which is used in your current system? If both are used, what impact does that difference have on derived
meteorological variables? Also, no discussion is presented in this or previous papers about how the onboard reports are ‘binned’ into their reporting
precision intervals. Specifically, were the reports simply truncated was software included to determine if the reports were within +/- ¥2 of the precision
interval on either side of the reported value. This information is essential to determine if biases have been introduced in the data compression process.

Lines 104-109: Nowhere in the paper are the common frequencies used for the various parameters used in deriving meteorological information
specified. This is especially hard for a reader to guess since the frequency is listed as a range. In their 2011 paper, the authors indicated that a 15
(or 60) second averaging (or linear fit) of Mach number and air speed was necessary to improve derived temperature calculations. That statement
is not repeated in this paper. Has this changed? If so, say so and explain why. If averaging is used as part of the calculations, then only 1 derived
parameter should be reported during the entire averaging period to avoid correlated errors between successive corrections and the reporting frequency
should be adjusted to reflect that change. This need to be clarified and well documented. Also, please show which of the two parameters (Mach
number or air speed) benefited more for using the linear fit smoothing process? Also, and probably most importantly, is the question of whether the
corrections applied to both parameters in the linear smoothing process are correlated or uncorrelated in instances where the method improved the
derived temperatures. (For reference, investigation of Mode-S wind speed that I have done using a small random sample of data provided ECMWF
shows observation-to-observations wind speed changes frequently approaching +/-2 m/s between successive 20 second reports, even after applying a
3 sigma QC filter. This variability could have major consequences on the quality of more instantaneous temperature derivations.)

we are now using a time window of 20 seconds for averaging the temperature observations. Wind observations are instantaneous when a corrections

are known

Lines 115-118: Having looked carefully at a substantial amount of Mode-S derived meteorological reports, I recommend that error bounds of 2 standard
deviations be used instead of 3. This more conservative approach is especially justified give the large volume of Mode-S reports and will reduce the
data volume by no more than a few %.

we will take your observation into account in the upcoming version

Table 2: Please describe how and why these limits were chosen, especially for test 7. Also, if Mach number reporting accuracy is .004, why is .001
used in test 6.
Mach<0.001 is equal to saying Macch==0

Lines 120-143: This section of the paper concerns me most for numbers of reasons. First, and possibly most significant, is that the fact that the speed
of sound (and therefore Mach number) is affected by atmospheric moisture. The 2022 paper explicitly states that the effects of moisture are ignored.
Although the effect of moisture is indeed small at upper cruise levels, impacts in the bottom several hundred hPa can be significant, increasing the
speed of sound in the moist, less dense environments by over 2 m/s. This can in turn affect temperature derivations by as much as a degree and would
result in the derived temperatures being more like virtual temperature than a sensible temperature. This system shortcoming must be recognized. In
addition, this large of a change in reported Mach number could shift the transmitted Mach number by one or two of the 0.004 reporting precision
increments, which could lead to errors in reported Mach number of up to .008, which could impact temperature calculations even further.

the section on temperature derivation has been rewritten

Line 129-132: As with all other corrections applied in this paper, please give a typical magnitude and range of values for these corrections. In this case,
how much does the static pressure correction affect both Mach number and subsequent derived temperatures?

see text and newly added figures

Lines 134-143: This paragraph is quite confusing. The first sentence states that NWP is being used to correct temperatures, but no explanation is made
of what NWP information is used or how it affects the correction. It implies that corrections are needed for each aircraft individually, but no explanation
of the reason for this is documented. A correction formula (formula 5) is then presented based on a new set of static pressures apparently derived from
NWEP fields. The 2022 paper is then references for more details, but I could not find any there. Instead, the paper describes a method of correcting
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AMDAR temperature observations, not Mode-S temperature derivations. An explanation of the derivation of the coefficients in (5) is essential for this
technique to be reproduced by others, along with examples of the magnitudes of the correction that are applied as a function of altitude. As a side
point, one possible explanation of the effectiveness of the technique is that, since the NWP height fields on pressure surfaces are derived using virtual
temperatures, this correction could be unknowingly accounting for the effects of water vapor. This needs much further discussion.

the section on temperature derivation has been rewritten

Lines 201-205: Although the section on correction for true vs. magnetic north is detailed and seems sound, the statement in lines 201-205 not well
documented. No printed reference is given for the ‘true air speed bias correction’ that EMADDC uses, including no indication of the magnitude of the
corrections. It also seems to assume that most of the wind errors are in speed and that wind directions cannot be corrected. Is this true? If so, it should
be stated directly. Again, without information about how this correction was formulated, the work cannot be duplicated by others. Finally, if a future
physical correction method depends on an already corrected temperature, how might the 2 corrections interact?

we added a figure and words on the airspeed correction

Section 9.1-9.2: Line 239 refers to the quality of Mode-S wind data using parameters u, v and wind speed. This list, however, fails to include possibly
the best measurement of overall wind observations quality, that being the Vector RMS (VRMS), which accounts for both wind speed and direction
errors. Although wind speed fits were similar using both NWP and Radiosondes as comparison standards, approximations of the Vector RMS derived
from the u and v fits with radiosondes produce VRMS values closer to 3.25 m/s. Comparisons of reports between AMDAR and radiosonde data over
the US show wind speed fits less than 2.0 m/s and VRMS values of about 2.5 m/s throughout the depth of the troposphere. TAMDAR reports were
substantially worse, with speed fits ranging from 3-4 m/s and VRMS values of 4.5-5.5 m/s. I recommend that you expand your references to include
the US intercomparisons, expand your statistics to include VRMS and make specific reference to the lower quality of the individual Mode-S reports
when compared to previous AMDAR evaluations. That said, I believe that if the Mode-S reports were amalgamated over periods of 5-7 minutes (the
typical time between AMDAR flight level reports), much of the small-scale noise that I have observed will be removed the statistics would improve
substantially. Please make the labeling of column headers in Tables 3-6 consistent, more clearly explain the meaning of ‘all data’ and ‘whitelisted and
unique’ in the caption. Also, please make the layers in Tables 3 and 4 and in Tables 5 and 6 consistent so that the 2 sets of results can be compared
directly.

We added the parameter V. RMSE to our statistical environment and the results are shown in the manuscript

I was happy to see that the authors used both NWP and radiosondes in their evaluations. As stated earlier, reliable reports taken by individual
aircraft during ascent and descent could be extremely useful for operational bench forecasts, especially in land areas without radiosonde coverage
and impending hazardous weather. Finally, although the authors have gone through great lengths to in efforts to derive temperature information from
the Mach number of air speed observations available through Mode-S, many fewer temperature derivations were made than the number of wind reports
that were made. This reasons for these differences need to be explained (and understood) more clearly in the text, including the methods by which
nearly 35% of the derived temperatures were rejected.

we also added a long time series of AMDAR-EHS comparison to the manuscript



