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We appreciate the refereebds masughkt R@ELRITadMd val ua

Wet hank the referee explicitly for careful proof
the text and the readability for a broadher audie
poitbmgoi nt r etsppoomesce i tahi s fil e.

Ma | mormme nt s:

This paper presents an alternative technique for
channel of the Aeolus Airborne Demonstrator (A2D)
Rayl eigh RespomédeoCabBRBCh-ydeiinsédumeinhg mbdel s an
at mospheric conditions (temperature and pressure

1. The SRRC approach provides someeddw®aappgescbverft
measuring calibration response curves during t
authors could do a better job jafstexplsaiimignag utmb
at the beginning of the paper and in the abstr.
faced with consistent Mie contamination during
R: revi sed.

I n the ,almsatqrea-d®Ot hlei mee alsbn whby a8RRGtpgesi oeer MR
added and revised as fné, However, differences i
the |l ocati o MR®KCd anidmeé hef acthe@al wind measur ement
wind bias since the satamodsiprheecrti ce ftfeencpte roant utr lee hia
calibration. Further mor e, some experiment al I
achieve a reliable MRRC. The atmospheric and it
reliabilitlitayndofr epleias aMRRC. Ent ot hriess ogd avypee rt,h eas
l'imitations of the A2D Rayleigh channel MRRCO .

I n addirteilaant ed i ntrodoc8@egdl aa®Rel ailCsuor reedndeddy, on

measured Rayleigh response calibrations (MRRC)
Lux et al ., 2018; Mar ksteiner et al ., 2018) . H
Rayl-Bighlouin | ine shapep, thedi hasr amantr eceé¢s gdr
(Dabas et al., 2008). Di f f er eonfc etsh ei nt itnihee aantdm ol sop
when the MRRC whe abtabhedi addmeasurements are
bi as, which are esapeabkal oy $avge temperature d
why it i s coarsd atéamoys ptheer i ¢ nt Aamelewr sa tlue vee | 2B pr ot
to retrieve reliable winds (Dabas et al ., 20
experalmelnitmi t ati ons, which will be introduced
considered carefully to achieve a reliable MRR
variability coming along with an MRRC | imits
instrument response calibrations. o

Have ot hedgaowibide | idar researchers done anythi
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RYes, as shown in Tabaseed,dihece detestvenawi @
are capable of mamesagsumgmevi tasla mmis@& ¢ onoappr oach
bl antakr ked paiIrmel atsieon appr oacshp aanos eo bctuari vne sc,a | whbir
si mi baYRReGet meadti oned in this paper.

Table 1. ComparibasererdofdidiefctedenteckEPlon wind
. . Instrument
Lidar \gr?(;/ile;gm Caallbrr(c;a;&? drift References
Y pp correction
uick wind Chanin et al., 1989;
OHP2 532 nm, double  Simulation, gc Lisition Garnier and Chanin,
Rayleigh ldar FPIs FPI scanning c CIZ strate 1992; Souprayen et
y 9 al, 1999a, 1999b
Korb et al., 1992;
NASA P 355 nm. three Simulation locking etalon Korb et al. 1998;
Rayleigh/Mie FPI's FPI or laser and serve Flesia and Korb,
lidar scanning control system  1999; Flesia et al.,
2000
USTC®  355nm,three _Tiocouerient 'Ogﬁ'g%eertj‘éon Xia et al., D12;
Rayleigh lidar FPIs FPI scanning ~ control system Dou et al., 2014
level 1B:
355 nm, double measurement, .
ESA FPlIs for laser scanning internal Reltebuz%hlg al,
ALADIN Rayleigh level 2B: reference path '
channel simulation, Rennie et al., 2017
laser scanning
355 nm, double Marksteiner, 2013
DLR FPIsfor Measurement, internal Lux et al.,2018;
A2D Féﬁ);lr?rl]getr laser scanning = reference path Marksteiner et al.
2018
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The spewmafic st hhABRLADI N Airborne Demonstrator (A
et al ., 2018) , which has been alrgadySercaf €r,enc
page 4P 3l isreee bel ow:

fiFor each direct det ecntiitan dwilnads elri df arre qsuyesntceym,s ht
accurately derive the Doppler frequency shift.
pointing to the zenith fanrhectsdhomithaeqgbeecyusded
previous stendieegs all SqupamM®wYb; Korb et hA2ID,, 1992;
the internal reference path is specially used t
As shown in Fig. 1 in (Lux et al.c¢col2l0a@&%)edabyy m:
an integrating sphemedanfli boepl & tbhreandioy erc maidat i
t hfer ont Thogptattcmospheric ibaclklseat dd sBtybed seesgcnoapl e
anglui ded free optical opnat ho pptriocpsa gaantdi .G0rimd cteol vtehre sf
path is called the acproiscphmoduwgl atadrh.i sAnusdddkct
at mospheric signal from theinndredamal t o emMenemc:e
cont ambh diten toenr reanlc er @fi @inwd s p h esraind siagmualati on of
detectors at short ranges (Reitebuch et al ., 2
of thepawmhaeratahmhospheric path resulting in diffe
on hFePl s, the response cali brsat iglthnfIfgorevaeast f or t h
ALADI N uses free pataii prepaogfadi ommlge ainmteer ndlanr e
pa.bh

The rel at edt kenstcarrdarfpalri emese path and at mospheric
1. I n Sect 2. Bllifhge ABR®Y Nemiegh winds produced b\
processor (Reitebuch et alt he R2&ll82B apreo deaassdar
SRRC. Basical Isy,t wbRRrCe sipnocnlsued ecal i brati on curyv
reference path and atmospheric path, respecti

2. ln_ Sect 2. 225288paphRr2mB®, SRR ebased on this simul

promi ses an i mprovement i n theer nhsi noift aAt2i Do nwsi nodf
MRRC. Similar to MRRC, SRRC also includes tw
from internal reference path and atmospheric
The paper would also beneyt from a sboj)t, cl e
contamination on the Rayleigh calibration as t
Present the reasons for the aerosol induced bi
foll owed by cleaning up somee,pawiatghr apth se X fhlaa i rni:
R:r eviTsheadnnk s f or your suggestion. About the top
calibration, we have updated related paragraph:

Firshl $ectparyel3dy, wesanehesreasons for the aerosol
thepectrall yMinear sowbaednntg fwhlitcehr ed s out by t
interferometer wil/ enter the FPls and can be
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signal. Because of the different spectral widtt
theidewsties of the TRl sMien ctomdam ma me tdiofnf erne rRta
is one of fohyestsanartdes errors because it modi f
calibration curve, which should beRayJveiidgehd t o
response. 0

Thewe analyze the LOS wind velociin ySparddeox i nduc
|l i ®&4dbased on simulation resul ts: AThe LOS wi
cont amipwatsi odnefi ned as the difference of LOS wi
mol ecul ar condition and atmospherd.c Fsipgeucrter a2 C
shows thefeoebvmat afTEF@RI3 PK3am hPa-axwheaaidst lye x

represent di fferent response values and scatte
Dv represent the overestimation and underestim
over dsdaitmeeOS velocity occurs atlargepomsseatvealruea

r asriecs ual ariger overestimation. Tihe daddoeofence ca
i f t hcirso sMiteal k i.s not considered
Weal so introduce the effect of Mi e contaminati o

i Sect 39l ipla49% fAAccording to pertewilays 290t0BJdi,es t( D
that the Mie contamination ddRaglcei gh wiomd di nm
cases of irptermedbatew 1.5, as in this case th

guar antceg adre aMé e wind measur ementt hkReat| eiagther b
channel (Sun et alThe 2v0aRdu;ewhoufr het saheed2@18D. cc

Mi e contamination isebthen®dybgeighathwanngl {the M
(FI amant ¥a al ., 2017

Ref erence:

1. FI amant , P. ., Lever, V. , Martinet, P. ., FI ament
D.: ABMI us L2A Algorithm TheolrNtPPISESOAID 1Basel i ne
5.5, 89 pp., 2017.

Specbfmments:

Some additionalEngtlbasnhgrueaagdei/nggr afmonar s houl d catch

Remaining comments | isted by page/line#. A "Fair'
itds not quite at the "Good" I evel with respect
i ssdeds eased, but with minor improvements as | i st
wi || |l ikely be above good. Overall, thi-s is an i
edge direct detection Doppler wind |Iidar systems
1. Page 2-2bTihnies 2sdent ence describing Aeolus is awkw
combination of these two techniques, i ntegrat e
expands the observational altitude range from
atonsphere. 0
R: reRli segd®ecsteel pafeOiPhe Inmoweel2 combination of
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techniques, integrated for the first time intoc
altitude range from ground teé.the | owermost 30

Line 29: Can delete the words, fas well o from
AFurther moreo.
R: r ePvliesaefee ce e @ phkiSogieE ur t her mor e, as the first h |

i dar i n spdaceal (. An s2n@a0n7n; FIl amant et al ., 2008)
globally monitor c¢cloud and aerosol optical pr oj
Page 3 Line 9: Can the authors expand a | itt]l
instrument al variabilityo for readers not famil
how atmospheric pressure/temperature impact th
(temperature impacting alignments? é&mrénmitmg@gnshe

etalon? Etc. ?)
RreviPded.Seecde @ plHBg@& see al so reply to major co

‘However, t he at mospheri c -Btrenpeoruatnurlei naf fsehcatpse ,t
direct effect on ctah e birradti ronme(nbDta braess pea n sael . , 20
at mospheric tempehat uir emehpeano gtlHeeo cMRR® nivahe® obt ai n
actual wind measurements are important sources
case of lkauvwge déemper ences. This icontshaeereddsi@n
at mospheri ¢ ntAdoglersatlua\ee l 2B procedure to retri
al ., 2008; Rennie et al ., 2017) . Furbhéer mor e,
introduced specifically in Sect. 2.1, need to b
Overall, the atmospheric and instrument al var.i
reliability and repeatabiliiothys.of A2D instrument
Line 12: update to read, il t is based on an ac
function. .. .0

R: r eRilieseesBee cdeel p2a®en 3, ilsi meased on an accurate
of the FPI trantsimeé smoloemcdluamrctRawnl @aingth backscatt

Line 28: edit to based dTaklce adre ekt sobem WPNHhdAd |

capable of measuring wind information. ... 0 Not
model ed tlhiist ewdayi mrtehe table, there are others
R: r ePvliesaesiee cd e € p&lgle MT,abllienel -baséeéd dievectl dEPe
wind | idamatsyatemsapabl e of measuring wind inf

Simulati on approach.

Page 4iBhoel d0be fAatmospheric conditionso
Rir eviPsleeda.sSee cste €25, 1 I34aige, t he cali bration procedtdt
out frequently based on atmospheric conditions

4. Page 5 Line 19: yx to read, Ai...the transmissi
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are slightlgradfferentocdmpn please explain wh
di fferences) .

RreviPdedh.Secdee. 2 19-24e 6, l i ne

iHowever, the transmihBlionf athatlaetar mespleriod p
from the transmission curves registered on the
spectr al regiatglaitgmllydednmafuissstrieain ofsplkeet beams

patdluse t ot ddifverg@ence and incidence angles on F
Line 24: iregardless of measurement or simul at
change the incidence angles on FPI s, and henc:¢
Teohcally, the FPI transmission characteristics
of view, temperatur e, pressur e, thickness or g
here (and el sewhere) is to islaly cthhaantg el ainny taheg uil
angles on the FPI'S, resulting in a different t1
R:reviBhalnks f or your comment s, i tt hhe®®d sbeen r
transmission chafracdcttirostofcsi mhiodlé dc deamgl es, f
pressure, thickness, and so forth, regardl ess ¢
alignment dri ft wi || change in the incidence
transmiad dRitcerda Seecde . 2 3P@®hgeobpaBeae7 | ine 1

Page 6 Line 5: This is an unusual mi x of wvari a
Line 17 and 19: The authors state thatt Equati or
mat hematically so. These are integrations over
function times the speciyc input spectrum valu
product over only one free speméraherangeei mphlk
signals outside the etalon FSRs (e.g. where th¢
practically true for most applications/ wind spe

|l east be stated as an assumpti on.

RreviPdeeda.se sed&qtuiae i omd 8t achd 4 AB4Sect 3, page
Still we state that the equation describes the
calcul ated the |i®Qaendsitthyw sv alad emsitl Haed et rad Afsum d ttiea
intensitiesQdApeedwagdenthis function can be u
intensity for aQr eflshpuesct invaet hfermagu ecrad \ vy, this is
ndeed the convolution of the respective funct.i

Qs 0 Yer QY'Q Q00
Qs 0 Ve Y Q000

Page 7 Line 5: defects could be in the FPI mi r 1

: r ePvliesaeBee cd e Bl | D8 gieé however , smal | defects on

surfaces or of the illuminatiseno of the FPI coul

Line 7: Why not also mention/.reference the worl
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R:r eviTsheadn.k s f or your suggesti on, the related r
manusPlrepsSe cde éB| | hEa e

fiHOowever, small defects on the FPI mirror surfac
i n small deviations that have to be coonsidered

Reference:
Mc Gi | | M. J. and Spinhirnketel.ti Dn: DCpmpeari
technOmgtu.e S8&n g .1,0368 &,6 75t t1pds :1/1/1drd,il..1cr®J88 0 4

Line 9: R is the mean repectivity of the etal ol
r eRli essesbee cstee8 ¢ 8 3L 14iRfies t he mean reflectivity
surfaodoes and

Line 14: Suggesdasinlsy eadal ¢ wl astaggd &mMal yti cal exp
R: revlieseesiee cse 8, DR Oe i&nl emsily calcul ated anal
Tenti S6 | ine shape model for, é. 2o

Line21:16The paper might read mor e aedsielry iinf tthhe
di scussion.

R: revised. TBlpecdenrténfdeadTCmavbandng which i s nq
the Fizeau interferometer will enter the FPI s a
Rayleigh signalSe2itPlageb &chdi midev eddi ddnobt change th
of the restiaaof aroderrepaadr angorraep heasi | vy, because the
to be described firstly.

Line 21: The f@fAmagentado ypeerHapstasmpipkratesadnor @
Ailight magentado
Rrevilsedas been revikleada sBes cdid BlgiRBg emagent ao.

Page 8 Line 1: Here the authors coukdgel arify
approach why the biases are worse when Mie si
measure winds using the Mie channel. Can this |
Rit has been revised as fAAccordingpltioed rtehvdtous
the Mie contamination correction could i mprove
inter medieatge. bel ow 1.5, as in this case the Mi
an accurameaMueeménd but rather becomes signif
et al ., 2014P| pasSectd e BIL.iIPadlk0 18) .

Line 4 (paragraph 2): clarify that the proced!

ot her wi se?)
R: reld escsecteed3LiP@det o pagrfel t10i 4 imet €d t hat t he
is done assuming no Mie interference. 0
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Line 9: The t exqtuasraey-satorkastH ztfigduee dt heks | i ke it

to 1 GHz. Pl ease rectify one or the other to m:
R: Figure 3 has been updated in the revised mant
1 0.5 T
(a) * INT simulated data (b)
5 05 - = * ATM simulated data
© ] o —INT linear fit
2 L | 3 ——ATM linear fit
S 0 S 0
g I ! 2
2 | —INT simulated data 2
© .05 — | = = = ATM simulated data| [
===Crosspoint
A . {2 0 05 i i
-3000 -2000 -1000 0 1000 2000 3000 4000 -1000 -500 0 500 1000
Relative frequency,MHz Relative frequency,MHz
4 10
0.06 20
(C * INT simulated non-linearities . (d) ——ATM residual
S 0.04 * ATM simulated non-linearities z —INT residual El
2-_ = INT non-linearities fit s 1 5
< ——ATM non-linearities fit 3 3
g 0.02 ? G
c Q Q
= « «
5 o =0 =
z !i =
-0.02 -1 - -5
-1000 -500 0 500 1000 -1000 -500 0 500 1000
Relative frequency, MHz Relative frequency,MHz

Figure 3: (a) The Simulated Rayleigh Response Ce¢

Cc
r
C

bl ue | ine) and at mosphefrriecquenaycno & sASTHVR o thil tatciks |
mar kedr evdtt @éad th e , (b) I NT ( blduoet sd)otrse)s paonnds eATadn d
orresponding linear |l east squares fit (blue 1i
equency interval of N850 MHz, where relative f
) tlhienearni ti esspfasdmil ated (Hbobhes) response f 1
ATM (bl ack). (d) response function residuals f

Line 22: clarify that the AThen the yt of the
pathbecarpressed as a sum of a linear yt plus
Rrevised. It has been revised as AThen the fi
at mospheric paths can be e x'gorredsesre dp oalsy nao nsi uanh of fi
i sPloeasSecde @ OR algse 7

Page 9 Line 5: replace filn the frame of ... 0 widl
beneyt from additional proofreading for Engli st
R: r eRliesces®ee cste edl LR akpeAs par t of the North Atl ant
Downstream Experi ment éONAWDEX) carried out in,

Li ne20L9 Suggest a rspadd emdtoc riemgd dialtiameet s bet w
A2D can be used as ba2b wehdr enrassrementati dat

BN

essential .. ..o
Rrevised, it hasspeea maevtcbhedgadafidsmes bet wee
can be used as both references to validate A2D
at mospheric temperature and pRlecssssiee et pdoPabes f
MLi A6l 8

Line2423 This sentence repeats a Ilittle bit of
Aill uminati-cmnpyopebtei enod e speciyc? I|Is this a
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10.

spati al (
R:xr evilste dh
reproduci
at mospher
r erfset h e
't i s bot
the use o
i ntensity
Sect

di

e.g. ohei putpheé )ya@alicdtiebgtiamgul ar) di s
as been riesvinsoetde dast hfimt t he transmissic
bl e, and the transmission characteris
ic path due to thEPODaftbaeseciéewof paahés
fference of diverhgRIne ef easnpdptathibv edenc e
h a difference in the spatial as well
f rae nmutlhtei mondteeaftnitabl g irwved £ rreince t o speckl

di stribution

41L P a?g26 1

whtihaeh mbs pmeP lkeaddbatdie d f er

Page 1014i nEhd3authors state that the, Aimeasur e
wind velocity measurement mode are brought into
mean here? | s this a mapping? What is the proce
R:ewvri sed. Change fAbrought intoéodo to ficombined w
i's mar keldi we thgu &rde il eahsBe ¢d egeb2i B aiee | d w.
Dropsonde/Radio- A2D
sonde/Model
¥ 3 ¥
l Instrument Spectral ‘Wind Velocity Instrument
Temperature, Registration Measurement Response Calibration
pressure profile (ISR) mode (WVM) mode (IRC) mode
I ! !
FPIs Measured Measured
parameters response value Rayleigh
(INT, ATM) Response
Simulated Rayleigh Calibration
Response Calibration (MRRC)
(SRRC) I
K= !
e e
LOS velocity LOS velocity
VLos,suc VLGS,MMC
\—o
gur e 4: FIl owchart of LOS vel ofSRRY ared rMRRG@.I ar
Line01L9 Add fiand possible vertical velocity com
RreviPdedh.Se cde &2L R a?2gfel 1°wi,nd but also the contri|
aircraft flightvevelicailtwedmwmdipgsciompenent . o
Page 11 Paragraph 5.1: The ygures described he
campaign conyguration.
RreviTheedspeci fic parameters of FPIs during dif/

3.



di fference

bet wee

f or t heins esdh dwlck .b e

Ptafees 4h ad.si nbee e n

et al

Lind08 This mentions of t he

il lumination. The reasoning

R: revised. The reasoniSmeqtf d@r

AAs shown in Fig. 1 in (Lux

an integrating

the front optics. The at neocstpehde rhiyc

, 2018), a

de:
sn

sphemedantli boepl edennit nj acmadti

ab aC&ksssceag rt eirre

and guided via free optical path propagation t
path is called the admioiscphmoduel atadrh.i sAnusdddkct
at mospheric signdlerenom shgnalinteemabralkly in
contamination of the internal reference signal
detectors at short ranges (Reitebuch et al , 2
of theal imaehnand atmospheric path resulting in
on the FPls, the response calibration curves f
The authors seem to change terminoldgtyheback a
corresponding ygures) which makes reading the s

on page

al pha=zilhut&Eiignerp 3D nt ftee rsnesn s iatnidu it eayrues g d .

8 thiekEqeatBamndse yreeefdetr@a e tsaensandt y

Per haps

addit hg vaamadsét & aAidM latl p hat AThdda p tfi ayorsr aenfl
woul d hel p. Li kewise add the descriptive ter ms
Rrevised.
M MRRE 1 1
10 -unoptimized-SRRC 10+ 10+
9 9 9
8" 8- 1 8" 1
(a) (b) (c)
7 7 1 7 1
13 £ £
56 < 6 < gl
K- - K-
.%57 .‘%’57 .%’5,
I I X
4- 4+ 4
3 3 3
2+ 2 2
1 1 10 * Dropsonde .
CDL
5 5.5 6 6.5 0 -0.06 -0.04 -0.02 0 0 10 20
Bary MHZ ™ 107 Y m LOS Velocity, m/s
Figure 7: Cdsepsotndyg dastiagon 08:27:07 UTC, 23 Se
(a) sems,i(tMHg( bBa,,, (c) LOS velocity between result
channel MRR@ot riech) zaad@ dSRRC (blue). The LOS veloc
and CDL (green) are also presented in
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Figure 8: The fefefgeucetn doyf f otffhfied ecteerred A eand B f or at mo
atmospherico, ¢édbpgase (@) corresprd¢di ng cost f
" —WRRC 1 1
10~ ~*optimized:SRRC 10+ 10+
9 9 9
8" 8" 1 8" 1
G (b) (€)
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£
= 6 6 6"
)
< 5 5 5
I
4+ 4+ 4+
3 3 3
2 2 2
1 1 1 * Dropsonde |
CDL
0 : : : : o— :
5 5.5 6 6.5 -0.06 -0.04 -0.02 0 10 20
B gy MHZ " x 107 Y prm LOS Velocity, m/s
Figure 9: Case study wusing dropsonde data on 08:
(a) sems,i(tNMHYy t(ph,), (c) LOS velocity between resul't
channel MRRC (red) and optimized SRRC (blue). Th
CDL (green) are also presented in Fig
Line 10: What is the sourcelofpatihe oat mos ploe miec
(I NTA)? I s there a delay in the internal refer
with near yeld returns due to early overlap? D
returns?
RreviAsed.he telescope and optical receiver is ¢
fibre) the mechanical integration of the A2D i
position and incidence angl e oilharnoes phpadtcr o me
contamohatheni nt er nal chlastifbeerdd ncnme tseidg msaulppr essi on
t heel ecopt ocal imaocdulpotreart ed i n the A2D front opti
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at mospheric backscattemabeumgl amned dehar gea ¢ dep
ACCIMurtmeg acqui siitnitoeeritalrmenRkolde a& shep hradet @ ntt reatn a |
path si gdeal wig hr e heer same ACCD detector as the

tempor al resolution of 4. 2Fd0s tihse uisretde rfroal tcheel ii
was performed on ground, the receivemal was bl oc
used. For that reason, there i s Tioe croelteaatmd ch at

description BeslhPabogseh ilddlded i n

Line280:13There are numerous papers discussing n
some of these could also be referenced:

Jack A. Mc Kay and -pawif dr mla.APeR enefFsa keftt Wil gpon mo unt
spacepight, "™ Opticaly E2@0t@t)epesr:i/ngd 039 (olr)g,/ 1(01L 1Jlaln/t
P. D. At herton, N K. Reay, J-PeRiong Fi aneér 3, " RO
Engineering 20(6), 206866 /(dHdobewmember. 198T)Y 12.
J. A. Mc Kay and [Bbaavsiedd Rbeoepsp|,erfi Syppiancde | i dar : Mo d e |
and fringe imaging Doppler analyzerso

Others by McKay, and Spinhirne, Mc Gi | |, Gentry,
Rrevi BEHated references have bed®h eadHeecdteien t he
5.2 BahgeRee&ll1The modelling of FPlIs performance ha
studies (McGill et al ., 1998; Mc Kay et al ., 20

Ref erences:

1. Mc Gi | |, M. J. and Spinhir-achet ect i obn : DoCopnipearr i
technOmtu.e S&n(gl.0,}2,6 8266,7 5h t t1s :1/1/1d7d,il..1c®r®JR/8 0 4

2. McKay, J. A. ,J.ane¢gHiREhe s ma ABxea oFalkertyal on mo unt
spaceOpi gBBng.2-31813t1bs: // doi . orgRRAD0O0O01117/1.602

3. McKay, J. A., drdseRedoppber Spadel i dar: mo d e |
and fringe i magi ngAdvDop pdpear@eé.a b pREY3218,8 3 .

https://doi.dnlg/7{®o0 ORPORASED2 7 3

Line 21: Wh a 't i s meant by the phrase, ADiffer
transmission curves (internal and atmospheric |
RreviFeedAINADIbnly the transmission curve in the
during instrument spectral registration, and t

model |l ed by a convolution-hat &dwmnAitiljdmbdgDatbiacn a:
2017) .

The related descriptbidf ehast béeeomr ALAPEN, awhe
transmission curve in the internal reference p
regi sétoPdteiacSeecde e 3P i A@Pe 1

11.Page 12 Equations 15 and 17 deyne variables AA

12


https://doi.org/10.1117/1.602361
https://doi.org/10.1117/12.7972819
https://doi.org/10.1117/1.601804
https://doi.org/10.1117/1.602361
https://doi.org/10.1016/S0273-1177(00)00026-0

12.

pat hs, but this terminology is confused with t
and AFilter B0 (the two edgetglters) per the |
R:ireviTsheed .var i,Boil @se ghdt iacard 17 have been revise
respe®tlievaes3eeycd e &6 42 1 Rle@e 1

Page 13-13i:nefshiksl i nformation could also be inc
mpact of angles on FPI transmission functions.
R:
2023 Further mor e, the FPlIs transmission charact
angles, field of view, temperatgraedl psesolr eng at

(0]

r

revised. The related introd3iedti oh. Zh aPa goee et ¢

simulation method, any angular alignment dr

FPl s, resulting in a diffecen?. ?3&dhk giec 60 doga & al

7

v 0w D

| i2Zne 1

ne 13: AAssuming the center frequencies of y
y challenges to this assumption? I f angles (e
VSs. B? A diagram (or a reffreenwe patlas ptalpreou
stem might help conyrm that the offset is the
eviTdhed Rayl eigh spectrometer is composed of t
us, the reflectiodfidé¢Ptthe directley itlol urhien ast
ci cdelgecheamge f rtchretleRoedyh s pectr omeltgerbotwh| FPlasgt si
nsidering that the initial condition was pe
mi |l arly r etghae dd enrgt ear sfthrigquemcy sofnbhy hewmor e,
ad are expeamngdotopobchbave Camfiedennsgdehese p
is justified to consider the samaemfcfeset f o
gle dlhanged . ated descr iSgicit orb . H98ai dRa&chile added i
ecific schematic of ALADI N Airborne Demonstr
, 2018)

nNe30:15The text refers to the plots in Figure
ows altitude bins. Which terminology shoul d I
evised. Replace Arange gateo wWilteha sSeaddteiet ude
2 ePMdd h&®0 The responses of i nt erantanho srpehfeerriecn c e

SR RNTS R s 7 I o

r

n
f

titude bin (blue dashed I|ine, the correspond
d corresponding SRRCs are listed in Table 4 &

neid &l0l: avail able range gates . .idoaerse tuhsiesd t C
sume there is no aerosol present in this dat:

revifsaedld. avail able altitude binso means all a

o=ni NEd.7Theal t ibti nde afderca sal bogarcel ctad di kksgoege d
|l eeere are auxiliary infosmaTh erme fsouwceh, asheGke
fected by Mie contamination areob&HD,,) taken i

13



13.

14.

The related descrsodi on.6hiaB8dpeeh added in

Page 14-20ind$e28entence, fAHowever, the temper at
the actual wind measur ement must.. .0 is conf us
di fferences in the atmospheric tempiemaduaredpr o)
when the actual wind measurements were acquireoc
which are especially severe in cases of | arge t
Rr eviTsheadh.k s f or your suggeaecsdduroat elwe. dlitd nhdas elxed
iHowever, t he atmospheri c -Btramgdeorud tnurlei neaf fsehcatpse ,t
direct effect on the instrument response cal il
at mospheric tempetriamairaendaorlogd &t iodn tvahen t he MRR
actual wind measurements are important sources

case of large t émpdre@sert eskdkiPBieEr 8nd ¢ o1 e

Line33 2(0and Igienel5)1 omhipsa i ssue is the basis f ol
right? So this should be right up front in the
why the work is being done and descri bed.
RreviYeesd. this issue is the basis of this paper
Sect 1 Pa&e2 HAsLisrheown bel ow:

ACurrently, onl ryempasnseed aRaprat glons ( MRRC) a

(Marksteiner, 2013; Lux et Haolweve?201l8heMarn knotsei
temperature afBfradtl ©outime | Ranywel esihjplpe, and has a d
responsencéababaatiet al., 2008). Differences in
the time and | ocation when the MRRC was obtain
i mportant sources of wind bias, which are &esp
dffrences. This is the reason why it is mandat
the Aeolus |l evel 2B procedure to retrieve relia
Furthermore, some experimentceld bpmici dicahsy whi
need to be considered carefully to achieve a

i nstrument al variability coming along with a M
A2D instrument roesponse calibrations.

Page 15 Line 11: This is the key point of the
Perhaps say AThis is one of the |l imitations of

using the SRRC approacho

R: r eRvli eseesBee cd e 681 R ahdgle6" £Eand this is one of the |
A2D MRRC approach which can be overcome using t

Linel7:5 Can you be more speciyc than saying the
Perhaps say thant sthhd tasendhseolceqnngeotirdu of the atm

product, thereby biasing the wind speed esti mat
Rrevised. It ahdsub@ecpgadei 3FMi ne

it hsepectrall Mi eascawbandng which is not filteredc
will enter the FPls and can be considered as Mi

14



of the different spectral widths ofsitthieviptairetsi cl
of the FPIls onThteh evm earceo ndiafnfienragriton on Rayl ei gl
sourfoggstemati c errors because it modi fies the
which should be avoi ded teo Rearnyd weriepht hree srpeomrsees. e n t

Line 25: Al ndeed, titeni Bi d sc eamtoa rhierra tkieoyn . p ai. mt
justiycation for doing the SRRC. While a detail
the paper, the papéromosgslode bednsgusgiremtlag th
contamination comes up several ti me.

Rr eviTsheadh.k s f or yweurh asvueg gepsdtatoend r el ated paragr
replMajtod  comments #3

As the basis of this ptaepneperiast utrhee aenfd epcrte sosfu raet
response curve, Mi e conmamiomnattiopn ccionf r tdlnitvéesrt i ig
paper, although 1t hSeRIRL.a Mmdteh et hetrr e e@tsto nofwhy we
contamination deeply imvahie a@psapéenmpiewdshad btk
determi nad ewicthlantinlee si gnal

.Page 16 Line 17: remove the fAaredo from the begi
R: r eRliesaeilee cde &9 Ra&dke 1

Line 28: fovercameo should be fiovercomeo here.
Rr eviPd eedh.See cde €91 R &@e 1

.Page 17 Line 1:pmfbbabkpnpterad, sfiiOuéedall, the SR
variability in atmospheric.and temperature pr o)
Rrevised. I't has been troewibsoerde wdasr i fiaTohd i SRR G na lal
temperature andvipmngegsaaucer ptreofwiled, rgirieval es
temperature differences between when the MRRC
measurements were acquired. Further mor e, SRRC |
need to megpethmestmnl ctequirement as MRRCO6s. It
' i mitations i ngdruccuerdd ibtyuideelse o ®i ed the accuracy
measur ements at l ower altitudes. Overall, it

l i misataased by atmospheric and instrument al v
MRRC process. Further studi es based on A2D SI
at mospheric temperature/ pressure effect, Mi e
optli cpar opert PesasSetcee &2WadRI&d@el t o page 21 |l ine 1

.Figures

Figure?2: Pl ease also use the vahiecaklaptname apha. (
axis |l abel s)

R: revi sed.
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R ATM Response
igure 2 Simulation of LOS wind velocity errors
and P=30l-alkkkP & .-aaxfilise yxepr esent R4, laen dr esscppadant sea i vngl ve !
ro, respectivedyneTkorred pdbangsiked o the response
each scattering ratio.
Figure 3: Again, refer to the variable fc when
R: revised.
1 T 0.5 - T T
@ |t smuisecasta (0)
@ 0.5 F——— @ —INT linear fit
s ! { < —ATM linear fit
a0 ! 1 2 ol
'g.x ! ! —INT simulated data &’.x
% s ~ T T 7 —ATM simulated data @
----Crosspoint
--Response=0 | |
:11000 -2600 -1(;00 0 1060 20‘00 30‘00 4000 .0-.?000 -560 6 500 1000
' Relative frequency,MHz f',Relative frequency,MHz
0.06 : ; 2 10 : : o
(C) * INT simulated non-linearities (d) —ATM residual
+ ATM simulated non-linearities —INT residual
-‘E 0.04 —INT non-linearities fit § 5
2 —ATM non-linearities fit =] 3
% 0.02 éo— o8
) s -
z;" 0 < ‘
-0.02 - - - 2 : : : 5
-1000 -500 0 500 1000 -1000 -500 0 500 1000
f',Relative frequency,MHz f',Relative frequency,MHz
Figure 3: (a) The Simulated Rayleigh Response Ce
blue | ine) and at mosphefrriecquenaycnp & sAsThvig o tbil tatciks |
mar kedar wdtt@éddddtne, (b) | NT ( blducet sd)otrse)s paonnds eATavin d |
corresponding |inear | east squares fit (blue |Ii
requency interval of N850 MHz, where relative f
c) tlhieneami ti essdbfasdmil ated (Hbhes) response f I
ATM (black). (d) response function residuals f
Figure 5: Should the blue dashed curve be | abel
R: revi sed.
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_TA from ATMG
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Fi gur ef ibtttreidh e mi s ssodmFePlusicfti @om di fdetrentti crempai ¢
chanared si | | umi n.atThe Isliadaawkat iroends and bl ue groups
measurement during BRAI NS ground campaiinggn ( ATMG)
NAWDEX from ground (I NTG) in 2016 and | NT path n

measurement (I NTA) in 2016, respectiv

Figure 6: The authors could clarify for the re:
the plots, e.eqg.dadsdhyeaelS5(recspreacthblvel y, same on e
R: revised.

Figure 9: clarify that (c) represents the retri
R: revised.

Figure 13: Can the authors say anything about

their impact on the comparison?

Rir eviGeendk.ral ly, the presence of vertical wveloci

1. Duriregpoalsiebmoat iden:i ving the frequency depend
Mi e channel spectral response, a frequency sc
si mul atdienygn ende IDoppl er shifts of the radiation
wthin the | imits of the | aser frequency stabi

(real) wind related to molecul alri-oofgi gphatr t i c ul
(LOhas to be eliminateddneieds. rtaoh dleh Q@r ave hidc s p

is accomplished by pying curves artesaulrtoilnlg ann
approxi mate nadir pointi.,edg0 ,ofwhtihlee iansssturnuinnegntt
vertical wiG@Gadnseqguewgt l g, bl €g izoenrso wietrht iecxaple cwi ar
e. g. i ntroduced by garaev b idduerdr anvge sr eosrp pcnasrnev eccatlii
ot her wi s e, itowi | result in incorrect respon

2. During wind measdrke@8nvel sbelteyhemedr @s t he prc
horizont al wind vector on this dirwhehon wi i
vertical velocioéy itshenwtumedl! itcdieblpegojwction o
and vertical velocity
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Can the authors provide error bars on the LOS
errors.
RreviTshhed.error bars of LOS velocity derived froi

12 (b), (cTherebBpelcitgmwrefl gyr mance with accuracy
precision més HdChmi/used ,yalH, ,t ROl 6we prefer to plo
to the CDL .meaasecsedt Paded 18 Line 9
An estimati on ofprtehcei saicocnu r(aaclys oa ncdo ntshieder i ng t he
estimated by means of radiosonde comparisons)
Re f erGhnocuezza, F., Reitebuch, O., J2hn, M., Rahm,
by airbandeahalwpsis of island induced gravity
model s and in situ particle médaecUux,enehlie.,, At mo:
10 10 T 10 T
— —
9 9r — 1 9 —
(@) . (b) H?_ , (© h%
H — |
T — Tr |—+—| 1 Tr —
— ]
g 6F 6 . 1 6
f.:s~ - 5f 5
£4- ol — ol ——
3l r 3k — 3l l—:
- o)
— i
1F 1} = 1F
0 : 0
-4 -2 [} 2 4 -5 0 S -5 0 5
AV(A2D SRRC-A2D MRRC),m/s AV(A2D SRRC-Dropsonde),m/s AV(A2D MRRC-Dropsonde),m/s
Fi gurCe mp 2 roipsroonff idllr@S vel ocity (a) between A2D SRF
SRRC and dropsonde (c) MRRC and dropso
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