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Summary and recommendation

This article is a comprehensive review of Woods Hole Oceanographic Institution (hereafter
WHOI) observational activity in the Arctic during, basically, the entire period of existence of
WHOI. This article in interesting to read, because it systematically exposes little known historical
detail. Another unique aspect of this article is somewhat insider view from both American and
Soviet side of the story during the periods of competition and collaboration.

I would recommend publishing this article after correcting few remarks of editorial nature.

I would also suggest removing word” Celebrating” from the title: scientific research is always
work in progress, and the substance of the article is an overview (both scientific and historic) with
the accent of describing progress of goals, possibilities, and techniques in observations, rather than
highlighting a single notable event in the past.

Technical remarks page 3, top:” Internationally, prior to the 1950s, expeditions to the Arctic
that included scientific observations were mostly limited to surface vessels. Two exceptions are
one submarine visit and one Soviet drifting camp with 4 participants, and some airships” — you
need to say it more specificly.

Obviously, one Soviet drifting camp means 1937 Ivan Papanin expedition, and one submarine
visit prior to the well-known 1958 voyage of nuclear sub Nautilus was another sub named Nautilus
—formerly O-12, mentioned in page 4. Please, reformulate.

Another aspect, perhaps worth mentioning here, is a vast Soviet undertaking of airplane over-
flights over Arctic during the period of 1930x, and numerous landings on ice. Perhaps not directly
motivated scientifically (except surveillance of weather and ice conditions — in fact, very little was
known about it at that time. These over-flights were very risky, as the aircraft of that era were on
the age of their technological capabilities in terms of range, speed, reliability, coping with icing
conditions, ability to navigate in in high latitudes, avoid/mitigate weather hazards, etc. Yet,
whatever the motivations were, these flights were an important precursor for Papanin’s ice drifting
camp expedition, and subsequent expeditions from 1950x and onward.

page 3, the last paragraph:” The rate of climate change in the Arctic is faster than anywhere
else on Earth” — perhaps it is more accurate to say that the manifestations of climate change are
more evident in Arctic than anywhere else on Earth. Climate change is global by its nature, but it
is shrinking of ice cover and permafrost what makes it more observable than elsewhere.

Overall, the entire page 3 Motivation for Arctic Research may be shortened to just a single
paragraph mentioning the fact that interest was shifting with time from Navy needs to climate
change, and | would highlight here another topic: understanding how the overall ocean circulation
works. As a matter of fact, Arctic plays a crucial role of closing conveyer belt by cooling surface
water, causing subdaction, and forming Arctic bottom waters. What is written now is fast-
forwarding of historic context, which is redundant with subsequent more systematic description in
the following section.

page 4, fifth line from the bottom:” Harald Sverdrup (...) who planned to make measurements
from a specially rigged diving compartment” — what kind of measurements? Mapping of depth of
the bottom? Current speed? Temperature-salinity? Or something else?



page 5, sixth line from the top: a more standard direct web address of the video is in this format:

https://www.youtube.com/watch?v=0VP2pZX2yGo

page 5, last paragraph” In 1951, a single RD4 plane fitted with as ski-wheel combination...” —
this designation of the plane is not common, and, when reading the text alone it is not clear what
kind of aircraft is this. After watching youtube video mentioned in the second line on page 6, it
becomes more or less evident, that it what is called RD4 is actually a variant of DC-3, a.k.a. C-47,
which is a very common plane of that era,

https://www.waymarking.com/waymarks/ WMG11Z RD4 6Q_Gooney Bird_Birming_am
AL ,

however there are other plane types which can be confused, for example, RD-4 Dolphin,

https://www.navalaviationmuseum.org/aircraft/rd-4-dolphin/

or, perhaps https://www.amazon.com/Vintage-photo-Aircraft-Fournier-
RD4/dp/BO7FLLTLZH ,

Please, just put a few words to make it easy to identify the aircraft type.

...Interestingly to note, that this type plane was adopted from NAVY surplus. There were
numerous examples of Arctic overflights by Soviets during 1930x, including trans-Arctic flights
to Alaska, and ice landings as well. But in virtually all cases specially built planes were used.

page 10, starting from seventh line from the bottom,” The excellent data received by the
acoustic sensors demonstrated that acoustic thermometry can be used to collect year around data
in the Arctic Ocean™: at that time — in the beginning of 1990x there was a lot of enthusiasm about
GAMOT and ATOC acoustic thermometry and acoustic tomography on global scale. Global
warming was not much talked about yet, but there was a move to re-purpose the NAVY -funded
acoustic measurement capabilities to study global temperature field, estimate ocean heat content,
and detect its trends, if any. What was the relationship between SCICEX and GAMOT/ATOC
programs? Were they coordinated / part of the same / independent / unrelated? GAMOT project
was essentially Kkilled in late 1994 by public outcry when NAVY plans to place high power (195
dB, if I am not mistaken, although at somewhat higher frequency than 19.6 Hz) acoustic emitter
into the middle of Pacific were made public. The concern was about well-being of marine
mammals. Was it a similar concern in the Arctic?

page 11, the third line from top: here you switch from acoustics to an entirely different topic.
You should make a subsection title to make it more structured.

page 18, the fifth line from the bottom,” It was hypothesized that... In its turn relaxation or
reversal of these winds...” — this part invites citing an older modeling study, Proshutinsky, A. Y.,
M. A. Johnson, 1997: Two circulation regimes of the wind-driven Arctic Ocean. J. Geophys. Res,
Oceans. vol. 102, 12493-12514. DOI: 10.1029/97JC00738, where a rather simple model was used
to hint on physical mechanism on retension/release of fresh water in Beaufort Gyre.

page 29, middle of the page,” It was concluded that the unrealistic anticyclonic AW flow could
be reversed in a model by reducing mixing (Zhang and Steele, 2007; Golubeva and Platov, 2007)
to levels that were significantly lower than those typically found in the rest of theWorld Ocean,
but were in fact consistent with the limited observational database on Arctic mixing” — (1) should
be “to the levels”; (2) what kind of mixing? Viscosity? Diffusivity for tracers? Horizontal?
Vertical? If horizontal, then along geopotentials or isopycnic (along neutral surfaces)?

Zhang and Steele, 2007 are talking about vertical mixing in their title. But vertical mixing
cannot be” reduced to the levels significantly lower than typically used in the rest of theWorld
Ocean” because ocean models (climate models) use vertical parameterization schemes (KPP,
Mellor-Yamana, or some others).

Article Golubeva and Platov, 2007, contains Table 1, where these parameters are specified as
constant values, differently chosen for different model runs. This is helplessly outdated way of
dealing with this problem. Vertical viscosity is set to 10 cm2=sec — this is not enough in the upper
mixed layer of the ocean, yet is way too much in the abyss. Vertical diffusivity is specified as
BL79, meaning Byan and Lewis, 1979 article. Golubeva and Platov paper was published in 2007.
BL79 was nearly 30 years old article at that time, already helplessly obsolete. Today is year 2020.
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How robust are these conclusions about” mixing reduced to the levels...”? There are way much
better ideas about vertical mixing and boundary layer parameterizations in the ocean emerged
during the last 25 years. KPP, of Large, McWilliams, & Doney (1994, for example.

Signature. Reviewer # 1. 10/07/2020
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(RUS) IlepeBoa peneH3uu:

Penen3us na pykonuch «90 years of Arctic Ocean Exploration at the Woods Hole
Oceanographic Institution» A. Proshutinsky, J. M. Toole, R. A. Krishfield1 D. M. Anderson,
C. J. Ashjian, A. B. Baggeroer, L. Freitag, R. S. Pickart, and K. von der Heydt.,
NpPeICcTABJIEHHYI0 B )KypHaJI «OKeaHOJOrHYeCKHEe UCCIeI0BAHMUS.

Pe3roMe u pexomeHtannmn

JlanHasi cTaThs MPENCTaBIIAET COOOM BCECTOPOHHUU 0030p HAOIIONATEIHLHON NEATeTbHOCTH
Bync-Xoynckoro Oxeanorpaguueckoro nHctutyta (manee-BO3) B ApkTuke B TeueHue, 1O
CYILIECTBY, BCEro nepuoja cymecrsoBanus BO3. DTa cTtaTes HHTEpeCHa AJIsl YTEHUS, TOCKOIBKY
B HEW CHCTEMAaTHYECKH PACKPBIBAIOTCS MAaJOM3BECTHBIEC HCTOPUYECKHUE MOaApoOHOCTH. Emie oHrM
YHUKQJIBHBIM aCTIEKTOM JTOW CTaThU SIBJISIETCSI HECKOJIbKO WMHCAMACPCKUM B3I KAk C
aMEpPUKAHCKOW, TaK M C COBETCKOW CTOPOHBI Ha HCTOPUIO B TMEPUOIBl KOHKYPEHIIUH U
COTPYAHUYECTBA.

S Ob1 peKOMEHJ0BaANT OMYOIMKOBATh 3Ty CTATHIO MOCIIC UCTIPABICHHUS HECKOJIBKUX 3aMeUaHui
PEIaKIMOHHOTO XapaKTepa.

S ObI TakKe MPEUIOKUI yOpaTh CJI0BO” Mpa3THOBAHWE U3 HA3BaHUs: HAyYHBIE UCCIICIOBAHUS
— 9TO BCerja HesaBeplleHHas paboTa, U CyTh CTaTbU — A3TO 0030p (Kak Hay4YHBIA, TaK M
HMCTOPUYECKHI) C aKICHTOM Ha OIHMCAaHHWE Iporpecca Ielield, BO3MOXHOCTEH W METO/JOB B
HaOJIOICHUSX, @ HE BBIJICJIEHHUE OJTHOTO 3aMETHOI'0 COOBITHS B MPOLLIOM.

Texnuueckue 3amevyanus CTpaHuia 3, BBEpXy:” Ha MEKIyHapOAHOM ypoBHE 10 1950-x rogoB
SKCHEAUIIMU B APKTUKY, BKIIOYABIINE Hay4yHble HaONIO/IEHUS, B OCHOBHOM OIPaHUYMBAIINCh
HAJBOJHBIMH cyAaMHU. [IBa UCKIIOUEHUS — 3TO OAMH BU3UT MOJBOIHOM JIOJAKH U OJUH COBETCKUMN
Operdyromuii areps ¢ 4 y4aCTHUKaMH, a TaK)Ke HECKOJIbKO JUPHKa0iIeii”, - Hy’)KHO CKa3aTh ATO
00s1ee KOHKPETHO.

O4eBUHO, YTO OJUH COBETCKHH Jpeidyronuii jarepp oO3Ha4yaeT sKcneaunuio VBana
[Tananuna 1937 roxa, a oguMH BU3UT MOABOJAHON JIOAKHU MEpPE]l U3BECTHBIM IJIABAHUEM AaTOMHOMN
cyomapunsl "Haytumyc" B 1958 roay Obun emie oqHoM cyOMapuHO# no Ha3BanueM "HayTtumyc"
—panee o0-12, ynomsinytoi Ha ctpanulle 4. [Toxanyiicta, nepedopMynupynTe.

Jlpyroii acmekT, BO3MOHO, 3aCiIy’KHBAIOIIMA YMOMHHAHUS 31E€Cb, — O3TO OOIIMPHOE
COBETCKOE NpPEANpPUSTHE IOJETOB CcaMoJeToB Haj Apkrukod B nepuon 1930-x romoB u
MHOTOYHCIICHHBIE TOCaJAKH Ha Jjen. Bo3MoxkHO, MmpsMO He MOTHBHUPOBAHHBIM HaydHO (3a
UCKITIOYCHHEeM HaOIOJeHHsI 3a TIOr0JI0N U JIEOBBIMU YCIOBUSIMU — HA CaMOM JieJie, OUY€Hb MaJio
ObUIO M3BECTHO OO0 STOM B TO BpeMs. DTU MepesieThl ObLIM OYeHb PUCKOBAHHBIMU, TaK Kak
CaMoJIeThl TOM SMOXU HAXOJAWJINCh HAa MUKE CBOMX TEXHOJIOTMYECKUX BO3MOXKHOCTEH C TOUKH
3peHusi JaNbHOCTH II0JIETA, CKOPOCTH, HAJEKHOCTH, IPEOJOJCHHUS YCIOBUIl o0OJeneHeHus,
CIIOCOOHOCTH OPUEHTUPOBATHCSA B BHICOKUX HIMPOTaX, M30erarb/cMArdath MOTOHbBIE OMACHOCTH
u T.a. Tem He MeHee, KakOBbl Obl HHM OBLTM MOTHBBI, 3TH TONETHl OBLIM BaKHBIM
MpeIIecCTBeHHUKOM dKcneaunnu [lananuHa B NeAsHON Apeidyromuil garepb U MOCieIyoInX
srcneauimi, HaurHasg ¢ 1950-x rooB U naee.

Crpanuia 3, mocienHuit ab3ail:” CKOpOCTh U3MEHEHUS KIMMaTa B ApKTHKE ObIcTpee, YeM rae
— 6o emie Ha 3eMie” - BO3MOXKHO, MMPaBUIIbHEE CKa3aTh, YTO MPOSIBICHUS U3MEHEHUS KIMMaTa
Oonee OYEeBUAHBI B ApKTHKE, 4eM Tje-mu0o emie Ha 3emie. V3MeHeHue KiuMarta HOCHUT



rJ100aIbHBIA XapaKkTep, HO MIMEHHO COKPAIEHHE JISIASTHOTO TIOKPOBA U BEYHOW MEpP3JIOTHI JAeTaeT
ero 0oJiee 3aMETHBIM, YEM TIE-IH00 EIIlE.

B uenowm, Bcst cTpanuiia 3 MOTUBAIIMK APKTUYECKUX UCCIIEOBAHUN MOXKET OBITh COKpAILleHa 10
oaHoro ab3ara, B KOTOPOM YIOMHHAETCSl TOT (paKkT, 4TO MHTEPEC CO BPEMEHEM CMEIACs OT
notpeOHOCTeH (hI0Ta K M3MEHEHHUIO KIIMMAaTa, | 51 Obl BBIJCIUII 31€Ch €Ille OJTHY TeMY: TOHUMaHHE
TOr0, KaK paboTaer oOmas MUpPKyJsAnus okeaHa. Ha camom fene ApKTHKa HTpaeT penaronryro
pOJIb B 3aMBIKAHMM KOHBEMEPHOHN JIEHTHI MYTEM OXJIAXKJICHHS MOBEPXHOCTHBIX BOJ, BBI3bIBAs
CyOmaKTIIIM3AMI0 ¥ (GOPMUPYS apKTUYECKHE JOHHBIC BOABI. 10, YTO HAIMMCAHO Ceidac, — 3TO
ObICTpasi Tiepeajpecanisi HCTOPUYSCKOTO KOHTEKCTa, KOTOpasl SIBISETCS W30BITOYHOW C
MOCJIEAYIOLUM 00Jiee CUCTEMATUUYECKUM ONMCAHUEM B CIIEIYIOIEM pasele.

Crpanuna 4, nsras crpoka cHusy:” Xapanpn Ceepapyn (...), KOTOpBIH IUIaHHPOBAI
MPOU3BO/IUTh HM3MEPEHHsI W3 CIHEIHaIbHO OOOPYAOBAHHOTO BOJOJA3HOTO OTCEKa’ — KaKHe
n3mepenus? Kapruposanue rioyOunsl qua? Tekymas ckopocts? Temneparypa-coiaeHocts? Wnu
YTO-TO e1ie?

Crpanuna 5, Illectas cTtpoka cBepxy: OoJsiee CTaHIAPTHBIM TPSMOM BeO-aapec BHUILO
HaxoJUTCA B 3TOM (popmare:

https://www.youtube.com/watch?v=0VP2pZX2yGo

Crpanuna 5, nocnennuit ad3a” B 1951 rony ogun camonetr RD4 ocHamiancs Kak JBDKHO-
KOJIECHOM KOMOMHaluel...” — 3T0 0003HaYeHHe caMoJieTa He SIBJSETCS OOIIETPUHSITHIM, U MpU
YTEHUH OJIHOTO TOJIBKO TEKCTa HE SICHO, UTO 3TO 3a camouieT. [locne mpocMoTpa Buaeo youtube,
YIIOMSIHYTOTO BO BTOPOM CTPOKE Ha CTpaHuUIle 6, CTAHOBUTCS O0Jee WM MEHEEe OYEBHUIHBIM, UTO
TO, 4T0o HaszpiBaeTcss RD4, Ha camom nene sBnsercs BapuantoM DC-3, oH xe C-47, xoTOphIi
SIBJISIETCSI OUYE€Hb PACIIPOCTPAHEHHBIM CaMOJIETOM TOM SITOXH,

https://www.waymarking.com/waymarks/ WMG11Z RD4_6Q_Gooney Bird_Birming_am
AL,

OJTHAKO €CTh M JPYTHUE TUITHI CAMOJIETOB, KOTOPBIE MOXKHO CITyTaTh, Hanipumep, PJ1-4 JlenbduH,

https://www.navalaviationmuseum.org/aircraft/rd-4-dolphin/

WA, BO3MOKHO, https://www.amazon.com/Vintage-photo-Aircraft-Fournier-
RD4/dp/BO7FLLTLZH

MOKajyicTa, MPOCTO HAMUIIUTE HECKOJIBKO CJIOB, YTOOBI ObLIO JIEKO OMNPENENUTh THII
camoJerTa.

WNHTepecHO OTMETUTh, YTO 3TOT THUIl camojieTa OblUT MPHUHAT U3 UIMUIIKOB BMO®. Bbputn
MHOTOYHCIICHHbIE IPUMEPBI APKTHUECKUX TEePEIeTOB COBETOB B TeueHue 1930-X rooB, BKIIOYas
TpaHCApKTUYECKUE MMOJIETHl Ha AJISICKY, a TakkKe JieoBble mocaaku. Ho mpakTuuecku Bo Bcex
CIIy4asiX UCIOJIB30BAJIHCH ClIEUaIbHO TOCTPOCHHBIE CAMOJIETHI.

Crpanuna 10, HauMHasE ¢ CeIbMOW CTPOKM CHHM3Y, OTJWUYHBIE JaHHbBIC, MOJy4YCHHBIC
aKyCTMYECKUMHU JaTYUKAMU, MPOJEMOHCTPUPOBAIM, YTO aKyCTHYECKass TEPMOMETPHUS MOKET
OBITh UCIOIB30BaHA JUIs cOOpa KPYIJIOTOJNYHBIX TaHHBIX B CeBepHOM JIeTOBUTOM OKeaHe™: B TO
BpeMsi — B Havane 1990-x rojoB-0b1710 MHOTO HTY3Ha3Ma 110 MOBOJIy aKyCTHUYECKON TepMOMETPUHU
GAMOT u ATOC u akycruyeckoil Tomorpaduu B riaodanbHoM MmacmTabe. O riobarbHOM
MOTETICHUH [T0Ka MaJio TOBOPHIIM, HO OBLIIO MIPUHSTO PEIICHHE O IepeHa3HAYEeHIH aKyCTHUYECKUX
WU3MEpUTENbHBIX BO3MOXHOCTeH, ¢uHaHcupyembix BMC, nm1s wu3ydeHus riao0albHOTO
TEMIIEPaTypPHOTO MOJIs, OIICHKU COJIEP>KaHus TEIUla B OKEaHEe U BBISBICHUS €ro TeHACHIUH, eClin
TakoBble uMmeroTcs. KakoBbl Obmm  oTtHomenus Mmexay SCICEX wu  mporpammamu
GAMOT/ATOC? bbuin 11 OHU CKOOPAWHUPOBAHBI / YAaCThIO OJTHOT'O M TOTO K€ / He3aBUCUMOTro /
HecBsizaHHOTro? IIpoekt GAMOT 6bu1 1o cymiecTBy yout B koHue 1994 roma oOiiecTBeHHBIM
pEe30HaHCOM, KOT/1a ObLITH 0OHAPOOBAHBI MJIAHBI BOGHHO-MOPCKOTO (PII0OTa pa3MEeCTUTh MOIIHBII
(195 nb, ecnu s He ommOarOCh, XOTS M HAa HECKOJIBKO OoJiee BBICOKOM YacToTe, yeM 19,6 I'm)
aKyCTMUYECKUH u3NyuaTelb B cepenuHe Tuxoro okeana. Peup mima o O6Iaromoiydyuu MOPCKUX
MIekonuTawmux. beuta mu mogo6Has npodiema B ApkTuke?
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cTpaHuua 11, TpeTesl cTpoka cBEpXY: 3€Ch Bbl IIEPEKIIOYAETECH C AKYCTUKU HA COBEPIIEHHO
Ipyryio TemMy. Bbl MOJDKHBI cAenarh Ha3BaHUE TMOApas3zeia, 4ToObl chenaTh ero Oosee
CTPYKTYPHUPOBAHHBIM.

Crpanuna 18, nstas crpoka cHu3y:” OblIa BBIJIBUHYTa T'UIOTE3a, 4TO... B CBOIO ouepesb,
penakcanus Wi oopalieHue TUX BETPOB...” — 3Ta 4aCTh MIPUIJIALIAET COCIAThCs Ha OoJiee ctapoe
MojenbHoe wuccienoBanue, [lpomytunckuit A. 10., M. A. JIxoncon, 1997: nBa pexuma
upkysaun BerpoBoro CeepHoro Jlemoutoro okeana. Res, Oceans. vol. 102, 12493-12514.
DOI: 10.1029/97JC00738, rane Obula HCIIOAB30BaHA JIOBOJBHO MPOCTass MOJEIb, YTOOBI
HAMEKHYTh Ha (PU3MYECKHI MEXaHU3M YJIepXKaHUs/BBICBOOOXKICHUSI TPECHON BOABI B KpyTe
Bodopra.

cTtpanuiia 29, cepenMHa CTpaHMIbl,” OBUT CHENAaH BBIBOJ, YTO HEPEATUCTUUHBIN
AHTULMKIOHNYECKH moTok AW MoxerT ObITh oOpallleH B MOJAEIM IIyTeM YMEHbIIECHUS
nepemennBanus (Zhang and Steele, 2007; 'ony6eBa u [1natos, 2007) 1o ypoBHEN, KOTOpBIE ObLIN
3HAYUTENIbHO HUXKE, YEM T€, KOTOpble OOBIYHO BCTPEHAIOTCA B OCTaJIbHOW 4YacTH MupoBoro
OKeaHa, HO (PAKTHMUECKH COOTBETCTBOBAIM OrpPaHUYEHHOW Oa3ze JAaHHBIX HAOMIOJEHHUM 10
ApkTuueckoMy mnepememuBanHuio” — (1) TOMKHO OBITH 70 YpPOBHEH, KOTOpbIE OOBIYHO
BCTpEUaroTCs B OCTalbHOM dacTu MupoBoro okeana".”; (2) Kakoe cmemmBanue? BszkocTs?
Huddysunonnocts 1uis Tpericepos? I'opuzonTtansao? Beptukans? Eciny ropusoHTanbHO, TO BAOIb
reONnOTEeHIINAIOB WM U30MMMKHUYHO (BJI0JIb HEHTpaIbHBIX TOBEPXHOCTEH)?

Wxan m Cru, 2007, TOBOpPAT O BEPTHKAJIBHOM CMEUNIMBAHWM B CBOEM Has3BaHuu. Ho
BEPTUKAIbHOE IEpEMEIIMBaHNE HE MOXKET OBITh’ CBEJEHO K YpPOBHSM, 3HAUMTEIbHO OoJiee
HU3KUM, Ye€M OOBIYHO HCIOJB3YyeTCS B OCTaJbHOM uYacTH MHpPOBOro okeaHa”, MOCKOJBKY
OKeaHWuYecKkne Mojenu (KIUMaTHYeCKue MOJIeNIM) HCIONb3YIOT CXeMbl BEPTUKAJIbHOM
napametpuzauuu (KIIIT, Mennop-fIMana uiam HEKOTOpbIe Ipyrue).

Cratbs ['omy6eBa u I[lmatoBa, 2007, comepxut Tadnuiyy 1, rae 3T mapameTpsl 3aar0Tcs B
BUJIE TIOCTOSIHHBIX 3HAYEHHH, MO-pa3HOMY BBIOpaHHBIX [JIsl Pa3HbIX MPOTOHOB MOJENTU. DTO
0e3Hae)KHO YCTApEeBIIMNA CMOCOO pemieHuss 95ToMl  mpoOsiembl. BepTukanbHas BS3KOCTh
ycTaHaBiaMBaeTcsa paBHOM 10 cM2=cek — 3TOro HEIOCTATOYHO B BEPXHEM CMEIIAHHOM CJIOE
OKe€aHa, HO CIUIIIKOM MHOTO B 0e3aHe. Beprukansnas muddysus onpenensiercs kak BL79, aro
o3HayaeT cratbio Byan and Lewis, 1979. Crares ['onmy6eBoii u [1naToBa Obuta omyOnrkoBaHa B
2007 roxy. BL79 Obuta moutu 30-1€THEH cTaTheil B TO BpeMs, YK€ O€CITOMOIIHO yCTapeBIIICH.
Ceroansa 2020 roa. Hackonbko HaiesKHBI 3TH BBIBOJBI O CBEJICHUM CMEIIMBAHUS K YPOBHSM...”?
€CTh Iopa3/io JIyYIlHe WJeH O BEPTUKAIbHOM CMEIIMBAHUM M MapaMeTpU3alud MOrPaHUYHOTO
ci0sl B OKeaHe, mosBuBIrecs 3a mocieaaue 25 mer. KIII, 6onbmroi, Mak-Bunbsame, & loHu
(1994, nanpumep.

Hoanuck. Pennenzent Nel. 07.10.2020.
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Editorial response to reviewer No. 1 to the Review of October 07, 2020 on the article of the
group of authors A. Proshutinsky, J. M. Toole, R. A. Krishfieldl D. M. Anderson, C. J.
Ashjian, A. B. Baggeroer, L. Freitag, R. S. Pickart, and K. von der Heydt «The SCOR
Working Group 21 intercomparison of recording current meters on R/V «90 years of Arctic
Ocean Exploration at the Woods Hole Oceanographic Institutiony.

Reviewer: This article is a comprehensive review ofWoods Hole Oceanographic Institution (hereafterWHOI)
observational activity in the Arctic during, basically, the entire period of existence of WHOI. This article in interesting
to read, because it systematically exposes little known historical detail. Another unique aspect of this article is
somewhat insider view from both American and Soviet side of the story during the periods of competition and
collaboration.

I would recommend publishing this article after correcting few remarks of editorial nature.

Answer: Thank you.



Reviewer: Iwould also suggest removing word " Celebrating ” firom the title: scientific research is always work
in progress, and the substance of the article is an overview (both scientific and historic) with the accent of describing
progress of goals, possibilities, and techniques in observations, rather than highlighting a single notable event in the
past.

Answer: We agree and our corrected manuscript title is “90 years of Arctic Ocean Exploration

at the Woods Hole Oceanographic Institution”.

Reviewer: page 3, top: «Internationally, prior to the 1950s, expeditions to the Arctic that included scientific
observations were mostly limited to surface vessels. Two exceptions are one submarine visit and one Soviet drifting
camp with 4 participants, and some airships” —Yyou need to say it more specificly. Obviously, one Soviet drifting camp
means 1937 lvan Papanin expedition, and one submarine visit prior to the well-known 1958 voyage of nuclear sub
Nautilus was another sub named Nautilus — formerly O-12, mentioned in page 4. Please, reformulate.

Answer: We corrected text taking into account reviewer’s recommendation: “Internationally,
prior to the 1950s, expeditions to the Arctic that included scientific observations were mostly
limited to surface vessels. Exceptions include one submarine visit in 1931 (that only operated
amongst the ice floes at the surface, see more information below), one Soviet drifting ice camp
with 4 participants led by Ivan Papanin in 1937 (e.g. Shirshov and Fedorov, 1938; Popov et al.,
2019; also more information is available at https://www.whoi.edu/page.do?pid=66677) , and some
airship expeditions (e.g. Armstrong, 1958)”

Please note that our goal is to describe activities of WHOI in the Arctic studies. Additional
information about history of the Arctic studies in more details is available at our website
www.whoi.edu/beaufortgyre (go to “history” section).

Reviewer: Another aspect, perhaps worth mentioning here, is a vast Soviet undertaking of airplane over-flights
over Arctic during the period of 1930x, and numerous landings on ice. Perhaps not directly motivated scientifically
(except surveillance of weather and ice conditions — in fact, very little was known about it at that time. These over-
flights were very risky, as the aircraft of that era were on the age of their technological capabilities in terms of range,
speed, reliability, coping with icing conditions, ability to navigate in in high latitudes, avoid/mitigate weather hazards,
etc. Yet, whatever the motivations were, these flights were an important precursor for Papanin’s ice drifting camp
expedition, and subsequent expeditions from 1950x and onward.

Answer: Thank you and we completely agree with you that this is a very important part of the
Arctic Ocean exploration but we unfortunately, we cannot discuss all these things in our review
paper. But we cited above paper by “Armstrong, T., The Russians in the Arctic, Methuen and Co.,

London, 182 pp., 1958.”.

Reviewer: page 3, the last paragraph: ” The rate of climate change in the Arctic is faster than anywhere else
on Earth” — perhaps it is more accurate to say that the manifestations of climate change are more evident in Arctic
than anywhere else on Earth. Climate change is global by its nature, but it is shrinking of ice cover and permafrost
what makes it more observable than elsewhere.

Answer: We agree with your recommendation and new text is: “The manifestations of climate

change are arguably more evident in the Arctic than anywhere else on Earth.”

Reviewer: Overall, the entire page 3Motivation for Arctic Research may be shortened to just a single paragraph
mentioning the fact that interest was shiftingwith time fromNavy needs to climate change, and Iwould highlight here
another topic: understanding how the overall ocean circulation works. As a matter of fact, Arctic plays a crucial role
of closing conveyer belt by cooling surface water, causing subdaction, and forming Arctic bottom waters. What is
written now is fast-forwarding of historic context, which is redundant with subsequent more systematic description in
the following section.

Answer: We think that “Motivation” section is needed as part of introductory information and
allows us to better articulate materials after this section. We agree that circulation is the most
important subject of Arctic studies and added one more sentence: “Better understanding of the
Arctic Ocean circulation and it changes under global warming is also needed to predict
modifications in the Atlantic Ocean Meridional Overturning Circulation as a part of the global
conveyer belt.”


https://www.whoi.edu/page.do?pid=66677
http://www.whoi.edu/beaufortgyre

Reviewer: page 4, fifth line from the bottom: «Harald Sverdrup (...) who planned to make measurements from
a specially rigged diving compartment» — what kind of measurements? Mapping of depth of the bottom? Current
speed? Temperature-salinity? Or something else?

Answer: This text was corrected to: who planned to make magnetic, hydrographic (ocean
depth), oceanographic (water temperature and salinity at standard levels, and biological sampling)
and meteorologic observations from a specifically rigged diving compartment (see Sverdrup and
Soule, 1933 for details).”

Reviewer: page 5, sixth line from the top: a more standard direct web address of the video is in this format:
https://www.youtube.com/watch?v=0VP2pZX2yGo
Answer: Thank you for this link, we replace old link with this new one.

Reviewer: page 5, last paragraph “In 1951, a single RD4 plane fitted with as ski-wheel combination...” — this
designation of the plane is not common, and, when reading the text alone it is not clear what kind of aircraft is this.
After watching youtube video mentioned in the second line on page 6, it becomesmore or less evident, that it what is
called RD4 is actually a variant of DC-3, a.k.a. C-47, which is a very common plane of that era,

https://www.waymarking.com/waymarks/ WMG11Z RD4 6Q Gooney Bird Birming am AL, however there are other plane types
which can be confused, for example, RD-4 Dolphin,

https://www.navalaviationmuseum.org/aircraft/rd-4-dolphin/

or, perhaps

https://www.amazon.com/Vintage-photo-Aircraft-Fournier-RD4/dp/BO7FLLTLZH ,

Please, just put a few words to make it easy to identify the aircraft type.

...Interestingly to note, that this type plane was adopted from NAVY surplus. There were numerous examples of
Arctic overflights by Soviets during 1930x, including trans-Arctic flights to Alaska, and ice landings as well. But in
virtually all cases specially built planes were used.

Answer: Thank you for your comprehensive analysis. We replaced RD4 with C-47.

Reviewer: page 10, starting from seventh line from the bottom, "The excellent data received by the acoustic
sensors demonstrated that acoustic thermometry can be used to collect year around data in the Arctic Ocean”

We cited Von der Heydt K. and Baggeroer A. (1994). Fifteen years of Arctic acoustics and ice camps // Oceanus,
1994. Vol. 37. Ne2. P. 2-6, ISSN 0029-8182 to support this statement.

at that time — in the beginning of 1990x there was a lot of enthusiasm about GAMOT and

ATOC acoustic thermometry and acoustic tomography on global scale. Global warming was not much talked
about yet, but there was a move to re-purpose the NAVY-funded acoustic measurement capabil- ities to study global
temperature field, estimate ocean heat content, and detect its trends, if any. What was the relationship between
SCICEX and GAMOT/ATOC programs? Were they coordinated / part of the same / independent / unrelated? GAMOT
project was essentially killed in late 1994 by public outcry when NAVY plans to place high power (195 dB, if | am not
mistaken, although at somewhat higher frequency than 19.6 Hz) acoustic emitter into the middle of Pacific were made
public. The concern was about well-being of marine mammals. Was it a similar concern in the Arctic?

Answer: Thank you for this comment and additional information about state of acoustic studies
and oceanographic expeditions.

Below are answers on your questions:

(a) What was the relationship between SCICEX and GAMOT/ATOC programs?

-Both VVon der Heydt and Baggeroer were involved with Heard Island and the subsquent ATOC
program. SCICEX was mentioned because it provided organic measurements of the temperature
along its track therefore verifying the predictions of TAP.

(b) Were they coordinated / part of the same / independent / unrelated?

- SCICEX and ATOC were not coordinated. SCICEX was a national program run between the
Navy and NSF. Von der Heydt K. and Baggeroer used SCICEX results to validate their acoustic
measurements.

(c) Was it a similar concern in the Arctic? (acoustic signals influencing marine life.)

Marine mammal concerns were not a problem for the TAP experiment as the source was
Russian; however, defacto scientists need to conform to the restrictions. Then the MMP did not
know what to do about the Arctic, and WHOI acousticians were able to participate. Since then it
has been much more difficult. In all WHOI recent work they stayed below 160 dB where no permit
is needed. It is a complicated issue which is too long for this article.



https://www.youtube.com/watch?v=oVP2pZX2yGo
https://www.waymarking.com/waymarks/_WMG11Z_RD4_6Q_Gooney_Bird_Birming_am_AL
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Reviewer: page 11, the third line from top: here you switch from acoustics to an entirely different topic. You
should make a subsection title to make it more structured.

Answer: We have corrected this and (a) changed title of section “Drifting ice stations) to
“Drifting ice stations (acoustics)” then organized the rest of material under title “Drifting ice
stations (biology)”

Reviewer: page 18, the fifth line from the bottom, “It was hypothesized that... In its turn relaxation or reversal
of these winds...” — this part invites citing an older modeling study, Proshutinsky, A. Y., M. A. Johnson, 1997: Two
circulation regimes of the wind-driven Arctic Ocean. J. Geophys. Res, Oceans. vol. 102, 12493-12514. DOI:
10.1029/97JC00738, where a rather simple model was used to hint on physical mechanism on retension/release of
fresh water in Beaufort Gyre.

Answer: Thank you we added this reference in the revised text

Reviewer: page 29, middle of the page, “It was concluded that the unrealistic anticyclonic AW flow could be
reversed in a model by reducing mixing (Zhang and Steele, 2007; Golubeva and Platov, 2007) to levels that were
significantly lower than those typically found in the rest of theWorld Ocean, but were in fact consistent with the limited
observational database on Arctic mixing” — (1) should be "to the levels”;

(2) what kind of mixing? Viscosity? Diffusivity for tracers? Horizontal? Vertical? If horizontal, then along
geopotentials or isopycnic (along neutral surfaces)?

Zhang and Steele, 2007 are talking about vertical mixing in their title. But vertical mixing cannot be “reduced to
the levels significantly lower than typically used in the rest of theWorld Ocean” because ocean models (climate
models) use vertical parameterization schemes (KPP, Mellor-Yamana, or some others).

Article Golubeva and Platov, 2007, contains Table 1, where these parameters are specified as con- stant values,
differently chosen for different model runs. This is helplessly outdated way of dealing with this problem. Vertical
viscosity is set to 10 cm2/sec — this is not enough in the upper mixed layer of the ocean, yet is way too much in the
abyss. Vertical diffusivity is specified as BL79, meaning Byan and Lewis, 1979 article. Golubeva and Platov paper
was published in 2007. BL79 was nearly 30 years old article at that time, already helplessly obsolete. Today is year
2020. How robust are these conclusions about “mixing reduced to the levels...”? There are way much better ideas
about vertical mixing and boundary layer parameterizations in the ocean emerged during the last 25 years. KPP, of
Large,McWilliams, & Doney (1994, for example.

Answer: Thank you for your considerations and we replaced “mixing” with “vertical mixing”.

Please note that in this text we discuss several stages of AOMIP project development and do
not focus on the methods of vertical mixing parameterization and their physics. Unfortunately,
KPP of Large and McWilliams does not work for the conditions of very strong vertical
stratification in the upper Arctic Ocean layer. In addition to physical mixing, “computational
mixing” mixes the upper layer water with deeper layers which have much higher salinity. This
results in the salinification of the upper ocean layer and disappearance of the Beaufort Gyre
freshwater reservoir.

Sincerely, the author's team. 10/10/2020
(RUS) IlepeBoxa oTBeTa:

PeneH3eHnT: Jaunas cmames npedcmaensem coboti ececmoponnuti 0630p HAOMOOAMensviol 0esmenbHocmu
Oxeanoepaghuueckozo uncmumyma Byoc-Xoyn (0anee BO3) 6 Apxmuxe 6 meuenue, no cymu, 6ce2o nepuood
cywecmeoganuss BO3U. Dmy cmamvio unmepecno uyumamos, NOMOMY YMO OHA CUCMEMAMUYECKU pAcKpbleaen
Manousgecmuble Ucmopuieckue noopooHocmu. [pyeoi YHUKAIbHbIN ACHeKm MOl CIambu — M0 6327150 USHYMPU
KaK ¢ aMepuKancKoll, makK u ¢ COBEMCKOU CMOPOHbL UCHOPUL 8 NEPUOObL KOHKYPEHYULU U COMPYOHUYECMEa.

A bl pexomendosan onyonuKosams My CMAMbI0 NOCHKe UCHPAGLEHUS HECKOIbKUX 3aMeUaHUull PeoakyuonHO20
xapaxmepa.

OtBer: Crnacu0o

Penensent: 5 6v1 marxoice npeonoscun yopame ciogo «lIpazonosanuey u3z HA36aAHUsL: HAYYHbLE
uccredosanusi eceeoa 6edymcs, a Cymv cmamvu — 5M0 0030p (KaK Hayuuvli, max u
UCMOPUYECKULl) ¢ AKYEHMOM HA ONUCAHUE NPOSPecca 8 OOCMUNCEHUU Yellell, B03MONCHOCMEl U
Memo008 8 HaboOeHUs, a He 8bl0elleHUe 00OHO20 3aMEMH020 COObIMUS 8 NPOULTIOM.



OtBetr: MBI COITACHBI, U HAIlle WCIPABICHHOE Ha3BaHUE pykomucu - «90 JeT uccieaoBaHun
Cesepnoro JlegoBuroro okeana B OkeanorpapuieckoM HHCTUTYTE Byc-Xoimmay.

PeneH3eHnT: Texnuueckue npumeuanus, cmp. 3, esepxy: «lo 1950-x 20006 medcoynapoonvie skcneduyuu 6
Apxmuxy, sxmouaoujue Hayunvle HabI00eHUsl, 8 OCHOBHOM 0SPAHUYUBANUCH HAOBOOHbIMU CYyOamu. J16a UCKIHOYEHUs.
- 00HO noceujeHue NOOBOOHOU JOOKU U OOUH COBemCcKull opeu@yowull iazepb ¢ 4 y4acmHuKamu U HeCKOIbKO
oupudicadietin- HyslcHo ckazams boaee Konkpemuo. OuesuoHo, Ymo 00uH cO8emcKull Opei)yrouull iazeps 03Havaem
axcneouyuro Heana Iananuna 1937 200a, a 000 nocewerue nod8oOHOU OOKU neped XOPOUo U3EECHHbIM PElcoM
amomuou noonooku «Haymunycy 6 1958 200y 6vi10 Opyeout no06ooHoI 100K0U nOO Hazeanuem «Haymunycy - panee
O-12, ynomsanymou na cmparuye 4. Iloxcanyticma, nepegpopmynupytime.

OtBer: MBI ncnpaBuiIM TEKCT C y4€TOM PEKOMEHJALMM peleH3eHTa: «B mexayHaponHoMm
Mmacmrade 10 1950-x rogoB 3KceAUIUU B APKTHKY, BKIIOYAIONIUME HAay4YHbIC HAOIIOACHUS, B
OCHOBHOM OI'paHMYUMBaJIUChb HAJABOJHBIMU CYyJIaMH. Ucxnrouenust BKIIIO4aroT OJHO ITOCCUICHUC
noaBoAHON Joaku B 1931 rony (kotopas paboTania TOJBKO CpeIu JbJAWH HA MOBEPXHOCTH, CM.
JlonomHUTEbHYI0 UH(MOPMAIINIO HUXKE), OAUH COBETCKUU apedyromuii Jea0BbIi jareps ¢ 4
y4acTHUKaMHu ToJ pykoBoiacTBoM MBana [lamanumna B 1937 romy (manpumep, Ulupmo u
®enopos, 1938; TlomoB u ap. ., 2019; taxke momosHUTENbHas HH(POpPMALMS JOCTYIHA Ha
https://www.whoi.edu/page.do?pid=66677), a Takke O HEKOTOPBIX SKCICAUIUAX TUPHKaOICH
(manmpumep, Armstrong, 1958) »

OOpatuTe BHUMaHHWE, YTO Hama Ienb - omwmcath aesrenbHocTh WHOI B apkTudeckmx
uccnenaoBanusax. JlomomaurensHas nHGopMarus 00 UCTOPUU apKTUUECKUX MCCIIeIOBaHNN Ooee
mo apoOHO JocTymHa Ha Hamrem caite Www.whoi.edu/beaufortgyre (mepeiiaure B pasmen
KUCTOPHS).

PeueH3eHT: [pyoii acnexm, o KOmopom, 603MONCHO, CHIOUN YROMAHYMb 30€Ch, — MO0 0OUUPHOE COBEMCKOe
npeonpusimue no npoiemam Hao Apkmuxou camonemos 8 nepuoo 1930-x 20008 u MHO2OYUCAEHHBIM NOCAOKAM HA
s1e0. Bo3mooicHo, He Obllo HanpsamMyio MOMUBUPOBAHO € HAYYHOU MOYKU 3peHUst (Kpome HAOmoOeHus 3a no2o0ot u
71€00601L 0OCAHOBKOIL - HA CAMOM Oefle, 8 MO 6pemsi 00 IMOM ObLIO U3BECIHO OYeHb MAN0. Dmu noiemvl ObLIU OUeHb
PUCKOBAHHBIMU, HOCKOJIbKY CAMOTIEMbL MO SROXU ObLIU HA 2DAHU CEOUX MEXHOIOSUHECKUX B03MONCHOCTEN. € TMOYKU
3peHUst OANbHOCMU, CKOPOCMU, HAOEHCHOCMY, CHOCOOHOCU CHpAsIsmbcs ¢ 001edeHeHuem, CnocoOHOCmuU
OPUEHMUPOBAMBCSL 8 BLICOKUX UUPOMAX, Uzbezams / cmsazuams no2o0Hvle onachocmu u m. 0. Tem ne menee, Kakumu
Obl HU ObLIU MOMUGHL, MU NOJEembl ObLIU BANCHLIM NPed8eCmHUKOM dKcneduyuu Ilananuna 6 3Kcneduyuio
J1e00X00H020 Jlazepsi, 1 nociedyiouiue skcneduyuu ¢ 1950-x 2e. u oanee.

OTtBerT: CHaCI/I60, H MBI ITOJITHOCTBIO COT'JIaCHbI C BAMHU, YTO 5TO OYCHb BaXKHaA 4aCTb HCCJICIOBaHUA
CeBepHoro .HCIIOBI/ITOFO OK€aHa, HO MbI, K COXKAJICHUIO, HC MOXXEM O6CY)KI[aTB BC€ 3TO B HallleM
0030pHOM JoOKyMeHTe. HO MBI ITUTHPOBaJIM BBIIIE CTAThIO «ApMCTpoHT, T., Pycckue B ApkTuke,

Merysn u Ko., JIonnon, 182 ctp., 1958».

PeneH3enT: cmp. 3, nocreonuii abzay: «Cxopocms usmenenus kiumama 6 Apxmuxe 6vicmpee, uem 20e-1ubo euje
Ha 3emiey - 603MOJICHO, MOYHee OyOem CKa3amb, Ymo NPosielieHUs: UsMeHeHUs Kiumama 6oiee 04euoHsl 6 Apkmuxe,
uem 20e-1ubo ewe na 3emne. Mamenenue xiumama Hocum 2100a1bHbll Xapakmep no ceoell npupooe, Ho UMEHHO
COKpawenue 1e0siH020 NOKPOB8A U 8eUHOU MeP3I0Mbl Oendaem e2o bojlee 3aMemubiM, yem 20e-1uoo euje.

OtBer: MBI CcorjlacHBI C Ballei peKOMeHHaHHCﬁ, W HOBBIH TEKCT TJIACHUT: «HpOHBJ’ICHI/Iﬂ

HU3MCHCHHMA KIIMMaTa, BO3MO2KHO, boiee O4YCBHUIHEI B ApKTI/IKe, 4EM FI[e'J'II/I6O CIIIC Ha 3emiey.

PeneH3eHnT: B yenom ecio cmpanuyy 3 «Momueayus ons uccredoséanuii 6 ApKmuxe» MOICHO COKpamums 00
00H020 ab3aya, 6 KOMOPOM YROMUHACMC MOM (DAKM, YmMo CO 8PeMeHeM UHmepec CMeuwaemcs ¢ nompeonocme
B0CEHHO-MOPCKO20 (IOma Ha usMeHeHue Kiumama, u si bl 6bl0eNUl 30eCh Opy2yio memy: NOHUMAHUE MO20, KAK
pabomaem obwas yupkyisyus okeana. @axmuuecku, Apkmuxa uepaem peuaouyto poib 8 3aKpblmuu KOHEEUEPHOU
JIeHmbl 30 cYem OXJAANCOeHUsl NOBEPXHOCHHBIX 800, Gbl3bl8AsL CYOOAKYUIO U OpMUPYS apKmuyecKue NPUuOOHHble
600bl. To, umo Hanucano cetivac, — Mo YCKOPEHHASI NEPEMOMKA UCMOPULECKO20 KOHMEKCMA, KOMOPbLIL SGISEMCs
U30BIMOYHBIM € NOCIEOYIOWUM DOIee CUCIEeMAMUYeCKUM ONUCAHUEeM 8 Cledyroujem pasoere.

OTtBetr: MbI CUrUTacM, 4TO pa3acil «MOTI/IBaI_[I/IH» HeO6XOI[I/IM KakK 4acCThb BBOﬂHOﬁ HH(bOpMaHHH u
MO3BOJIACT HAM JIYUIIC C(bOpMy.]'II/IpOBaTB MaTCpuralibl IIOCJIC 3TOr0 pasacia. MEI cornacHEI ¢ TEM,
4TO HOUPKYJIALUA SABJIACTCA HaI/I60J'ICC BA’KHBIM TPEAMCTOM APKTUYCCKUX HCCHCHOB&HHﬁ, u

,Z[O6aBI/IJ'II/I CIIC OJHO MPCHAIOKCHUC!: «J'Iquee IMOHNUMAaHUC LMUPKYJIAIUA CCBCpHOFO JlegoBuToro


https://www.whoi.edu/page.do?pid=66677
http://www.whoi.edu/beaufortgyre

OKeaHa W €€ HM3MEHEHUH B YCIOBUSAX TIJIOOATBHOTO TIOTEIJICHUS TaKXke He0oOXOAUMO s
IIPOTHO3UPOBAHUS  W3MEHEHMM B  MEPHUIMOHAIBHOM  OIPOKUIBIBAIOLIECH  LUPKYJSALUU
ATIaHTHUYECKOT0 OKEaHa KaK YacTH Iio0anbHasi KOHBEWEepHas JIEHTA ».

PeneH3eHnT: cmp. 4, namaa cmpoxa cunuzy: «Xapanwo Ceepopyn (...), KOmMoOpbiil NAAHUPOEAL NPOUIEOOUNTD
UMepeHust U3 CHeyuarbHo 000pYO0BAHHO20 6000IA3H020 OMCeKay - Kakue uzmepenus? Kapmoepaguposanue
enybunst ona? Texywas ckopocms? Temnepamypa-conenocms? Hnu umo-mo opyzoe?

OtBer: B 3TOT TEKCT BHECEHHI IOonpaBKu: KTO IUIAaHUPOBAJI HIPOBOJUTH MArHuTHBIC,
runporpaduueckue (rryOnHa okeana), okeaHorpapudeckue (TemIepaTypa u COJICHOCTh BOJIbI Ha
CTaHJIAPTHBIX YPOBHSIX U OTOOP OMOJIOrMYECKUX MPO0) U METEOPOJOrMUECKUE HAONIOICHUS U3
CIenUaIbHO 000pPYIOBAHHOTO BOJOJa3HOrO oTceka (moapobHocTu cM. B Sverdrup and Soule,
1933).

PeneH3eHT: cmpanuya 5, wecmasn cmpoxa ceepxy: 6onee cmanOapmublii npAMOL 6eH-adpec 6udeo umeem
caedyrowuil popmam:

https://www.youtube.com/watch?v=0VP2pZX2yGo

OtBet: Criacu00 3a 3Ty CCHUIKY, MBI 3aMEHSIEM CTapyIO CCHUIKY Ha HOBYIO.

PeneH3enT: cmpanuya 5, nocrneonwii absay «B 1951 200y eduncmeennviui camonrem RD4, ocnawennoviii
KOMOUHAYUeTl IBIJCHBIX KOJAEC ...» - MaKoe 0003HAYeHUe Camoaema 6Cmpedaemcst Heudacmo, U npu YmeHuu 00H020
meKkcma HesicHo, ymo 3mo 3a camonem smom. Tlocie npocmompa sudeo na YouTube, ynomsmuymozo 6o emopoti
cmpoke Ha cmpanuye 6, cmanosumcst 0ojiee U menee o4esuono, ymo mo, umo naswviéaemcst RD4, na camom dene
sensiemest sapuanmom DC-3, on owce C-47, komopeotil s61semest 0ueHs pacnpocmpaneHHbIM CAMOAeMOM MOU 3N0XU,
https://www.waymarking.com/waymarks/ WMG11Z RD4 6Q Gooney Bird Birming am AL, ooraxo ecmv u
Opyauie munvi Camoienmos, Komopbvie MoxicHo cnymams, nanpumep, RD-4 Dolphin,
https://www.navalaviationmuseum.org/aircraft/rd-4-dolphin/

UIU, BOZMOINCHO

https://www.amazon.com/Vintage-photo-Aircraft-Fournier-RD4/dp/BO7FLLTLZH ,

... Mumepecno ommemums, umo smom mun camojiema Oblll 3aUMCMe06an u3 usnuukoe BM®. bviiu mrozouuciernnvie
npumepsl 0oa1emos Apxmuxu Cosemckumu eotickamu 6 meuerue 1930-x 20006, 6KIIOUAs MPAHCAPKIMUYECKUE
nepenemol Ha AIACKy, a makdice 1edosvle nocadku. Ho npaxmuuecku 60 6cex Cyuasx uCnob306anucCt CNeyudaibHo
NOCMPOEHHbBIE CAMOAECTbL.

OTtBet: Criacu0o 3a BcectopoHHH aHanu3. Mbl 3amenmsin RD4 na C-47.

PenensenT: cmp. 10, nauunas ¢ cedomoii cmpoxu cnusy: «Ilpesocxoouvie dannvie, noayuenHvle ¢ NOMOUBIO
AKyCmu4ecKux 0amuukos, HpoOeMOHCIMPUPOBALY, YO AKYCIMUYECKAs. MePMOMEMPUst MOJICEN UCTONb308AMbCSL OISl
cbopa dannvix 3a eeco 200 6 Ceseprom Jledosumom oxeaney. Mol yumupyem pon dep Xevioma K. u bazeepospa A.
(1994).). IIamnaoyamo nrem apkmuueckoii akycmuke u nedoswix nazepsx // Oceanus, 1994. Vol. 37. Ne2. P. 2-6, ISSN
0029-8182 6 noomeepoicoenue 3mo2o ymeepaicoeHust. 8 mo epems - 6 nauaie 1990-x 20006 6 enodanvrom macuimade
ObLIO MHO20 SHMY3UA3MA NO NOBOVY AKYCMUYECKOU mepmomempuu u akycmuyeckou momozpaguu GAMOT u ATOC.
O znobanvom nomenienuu HOKa 0cob0 He 2080puiu, HO ObLIO NPEeONPUHIMO OBUIICEHUE NO NEePEHANPAGIEHUIO
803MOJICHOCMEN akycmuyeckux usmepenutl, punancupyemvix NAVY, 0nsa usyuenus noas enobanvhoii memnepamypoi,
OYEHKU MENLOCOOePICANUsT OKeaHd U 6blsAGNIEHUs. €20 MEeHOeHYUll, eciu makogvle umelomces. Kaxogvl OvlLiu
omnouenus medxcoy npocpammanu SCICEX u GAMOT / ATOC? Boiau iu onu CKoOOpOUHUPO8aHsl / AGIANUCH YACbIO
00H020 U M020 dice / Hezasucumvimu / He céazannvimu opye ¢ opyeom? Ipoexkm GAMOT 6bi1 no cymu youm 6 konye
1994 200a odwecmesennvim pezonarcom, kocoa NAVY obuapodosanu nian pazmewenus mownozo (195 ob, eciu s ne
oumubarocb, Xoms 1 ¢ HeCKOIbKo boree 8vblcokoll yacmomot, yem 19,6 I'y) axycmuueckum usnyyamenem 6 yeHmpe
Tuxoeo oxeana. Peuv wina o 6nacononyuuu mopckux miexonumarowux. bviio au nodobmoe 6ecnokoticmeo 8
Apxmuxe?

OtBer: Cnacubo 3a 3TOT KOMMCHTapI/II\/’I U JOIIOJIHUTCIIbHYIO I/IH(I)OpMaI_[I/IIO O COCTOsSIHUHU
AKYCTUUCCKUX I/ICCJ'ICI[OBaHI/Iﬁ u OKeaHOFpa(I)I/I‘leCKI/IX 3KCHCI[PII.IHI>1.

Hwuxe IPUBCACHBI OTBETHI HA BAlllkd BOIIPOCHI:

HO)KaHYﬁCTa, HaAImMImuTEC HECKOJIBKO CJIOB, 4T00BI OBLIO JIETYE OIPEACIIUTL TUII CaMOJICTA.

(a) Kaxoswl 6biiu omnowenus mexcoy npoepammamiu SCICEX u GAMOT / ATOC?

- U don nep Xeiiar, u barrepoep 6bu1H CBsI3aHBI ¢ OCTPOBOM Xep/ U MOCIeAyIOIIeH MporpaMmmMon
ATOC. SCICEX Obl1 ymoMsHYT MOTOMY, YTO OH NPEAOCTaBUJ OpPraHWYECKHE H3MEpPEHHS

TEMIICPATyphbl BAOJIb CBOCTO ITYTHU, YTO MMOATBCPANUIIO ITPOTHO3bI TAP.



https://www.youtube.com/watch?v=oVP2pZX2yGo
https://www.waymarking.com/waymarks/_WMG11Z_RD4_6Q_Gooney_Bird_Birming_am_AL
https://www.navalaviationmuseum.org/aircraft/rd-4-dolphin/
https://www.amazon.com/Vintage-photo-Aircraft-Fournier-RD4/dp/B07FLLTLZH

(6) Bovliu 1w oHu CKOOPOUHUPOBAHbL / OLLIU YACHBIO 0OHO20 U MO0 dce / He3a8UCUMBIMU / He
CBA3AHHBIMU OpYe C OpY2oM?

- SCICEX u ATOC mne cornacoBbBanuch. SCICEX Obim HanuoHambHOH NTPOrpaMMOid,
peamuzyemoit BMC u NSF. ®on nep Xeiiar K. u barrepoep ucnons3oBanu pesynsratsl SCICEX
JUTSL IOATBEPIKICHHSI CBOMX aKyCTUYECKUX M3MEPEHUH.

(¢) Bvuia au ananocuunas npobrema 6 Apxkmuxe? (aKycmuueckue CUSHaIbl, GIUSIOWUE HA
MODCKYI0 HCU3HD.)

[IpoGiieMbl MOPCKUX MIIEKONUTAIOIMX HE ObUIH IIPpoOIeMoit /i skcnepuMenTa T AP, mockosbKy
MCTOYHHK OBUT POCCUHCKMM; TEM HE MeHee, yu€HbIe Jie-(haKTo JOKHBI COOMI0AATh OTpaHUYCHUSI.
Torna MMP ne 3Hana, uto nenatb ¢ ApkTukoi, u akyctuku WHOI cmormu npunsaTs yyactue. C
TeX TOp cTajgo HamHOro TpyaHee. Bo Bcex mocnennux uccnenoBanusx WHOI onu ocraBanmch
Hmwke 160 nb, ecam paspemenue He TpeOyercs. ITO CIOXKHBIM BOMPOC, KOTOPBIN CIUIIKOM
00BEMEH 715 3TOM CTAThU.

Penensenr: cmp. 11, mpemvsi cmpoka céepxy: 30ech 6bl NepeKouaemecs om aKkyCmuKy K COBEPUICHHO OpYeol
meme. Bol donicHbl coenamov 3a201080K noopazoena boiee CmpyKmypupo8aHHulM.

OtBer: MBI ucnpaBuwid 3T0 W (a) U3MEHWIHM 3arojioBOK paszjena «Jlperdyromue nenoBbie
cTaHIMU» Ha «[[peidyromniue nea0Bbie CTAHINHT (aKyCTHKA)», a 3aTEM OPTaHU30BAIH OCTAILHON
MaTtepual MoJl 3aroJIOBKoM «Jlpeidyrormiue ie1oBbie CTAHINHN (OMOIOTHS ).

PeueHseHT: cmp. 18, namas cnuzy cmpoxa: «Bviia evideurnyma 2unomesa, umo ... B ceoio ouepeds, ocnabnenue
WU Pazeopom dMux 6empoe ..» - 6 dMOoU yacmu yumupyemcsi Ooiee paHHee MOOeNbHOe UCCIed08anue,
Ipowymuncxuti, A.FO., M.A. Joconcon, 1997: Jsa pesicuma yupkyrayuu eéempogozo Ceseprozo Jledosumozo
oxeana. J. Geophys. Pec, oxeansl. m. 102, 12493-12514. DOI: 10.1029/ 97JC00738, 20e 008010 npocmas moodens
UCNOIb308aNACH, YMOObL HAMEKHYMb HA (QU3UYECKU MEXAHUIM YOepHCanust / 8blc80O0NCOeHUsT NPECHOU 600bl 6
kpyeosopome boghopma.

OtBet: Criacu00, Mbl JOOABHMIIA 3Ty CCHIJIKY B UCIIPABICHHBIN TEKCT.

PeneH3zenT:. cmp. 29, cepeduna cmpanuywvry. Boin coenan 6v1600, 4mo HEPEaTUCTUYHBIN AHIMUYUKTOHUYECKUT]
nomok AB mooicno obpamumo 6 mooenu, ymenvuiug nepemewusanue (Zhang, Steele, 2007, I'onybeea, [lnamos, 2007)
00 ypogHetl, Komopbvle ObLIU 3HAYUMENTbHO HUdNce, YeMm 00bluHO 6 ocmanvhol yacmu Mupogozo okeana, HO
haxmuuecku coomeemcmeosanu 02paHUYeHHOl baze OanHbIx HabmooeHuil no cmeuteruio Apxkmuku »- (1) oonsicno
bbImMb« 00 YPOBHEIL »,

(2) kakoe cmewusanue? Bsszxocmu? Qugpdysus ons mpaccepos? Ilo zopuszonmanu? Bepmuxanononi? Ecau
20PU3OHMATILHO, MO NO 2€0NOMEHYUANAM UTU USONUKHUYECKUM (0 HEeUMPATbHbIM NOGEPXHOCHSIM)?

Wican u Cmun, 2007 20860psim 0 6epMUKAIbHOM CMEWUBAHUY 6 c80eM Hazsanuu. Ho eepmukanvhoe nepemewtugarue
Heb3s1 «(CHU3UMb 00 YPOGHell, 3HauumenbHo Ooee HUZKUX, YeM 0ObIYHO UCNONb3Yemcs 6 ocmanvhol vacmu Mupoeozo
OKeana», nomomy umo 8 MOOeNsiX OKeaHa (KIUMAmu4eckux MOOeusix) UCNONb3YIOMC CXeMbl GEPMUKATbHOU
napamempuzayuu (KPP, Mellor-Yamana wau nexomopwie opyaue).

Cmamws I'onybesa, [lnamos, 2007, cooepocum Tabauyy 1, 20e smu napamempul yKa3anvl KAk NOCMOSHHbIE 3HAYEeHUS,
No-pasHomy evlboupaemvie Osl PA3HbIX NPO2OHO8 MOOeau. DMo O6EeCNOMOWHO YCMAapesuiuil Cnocod peutetus Imotl
npobnemol. Bepmuxanvhas ea3kocmv ycmauosnena Ha 10 cm2 / cex - 2mo20 HeOOCMAmMO4HO 6 GepXHeM
NnepemMetaniom cioe OKeand, Ho CIUUKOM MHO20 O/ be30Hbl. Bepmukanvhwiil kodghduyuenm ougddysuu ykazan kax
BL79, umo osnauaem cmamuwio Byan and Lewis, 1979 2. Cmamws I'onybesoii u Ilnamosa 6vina onybnukosana ¢ 2007
200y. BL79 na mom momenm dvina cmamveii noumu 30-nemueii dasnocmu, yaice becnomowno ycmapesuietl. Cecoons
2020 200. Hackonvko ybeoumenvhbl 5mu 6b18600bl 0 MOM, YO «CMeUueHUe C8e0eHO K YPOBHM ...»? 3a nociednue 25
Jlem NOSIBUIUCL HAMHOZ20 JIyHuUe uoeu 0 GePMUKAIbHOM NePeMeU8anul U Napamempu3ayuy noepaHudHo20 Cios 6
oxeane. KPP, Large, McWilliams, & Doney (1994, nanpumep.

OtBer: Cracubo 3a Baie BHUMAaHHC, U Mbl 3aMCHUJIM «CMCIIMBAHHUEC» Ha «BCPTUKAIBHOC
CMCIIIUBAHHUC).

O6paTI/ITe BHHUMAHHUCEC, YTO B 3TOM TCKCTC MbI O6CY)I(I[aeM HECKOJIBKO 3TallOB pa3pa60TKH IMPOCKTA
AOMIP u He ocranaBimBaeMcs Ha METOAax IMapaMeTpu3allu BEPTUKAIIBHOI'O IEPEMCIINBAHU U
ux ¢usuke. K coxanenuro, KIIIT Jlapmka u Mak-Bunbsmca He paGoTaeT B yCIOBHSIX OYEHb
CUJILHOU BepTHKaHBHOﬁ CTpaTI/I(l)I/IKaI_II/II/I B BCPXHCM CJIOC CeBepHoro HCI[OBI/ITOFO okeaHa. B
JOIIOJIHEHUEC K (I)I/I3I/I‘-ICCKOMy NEpEeMCIINBAHUIO, «BBITUCIIUTCIIBHOC IICPEMCIINBAHNEC) CMCIINBACT

BOAY BCPXHEro CJiod € Ooiee I‘J'IY6OI(I/IMI/I CJIOAMH, KOTOPBIC HMCIOT ropa3ao Ooiee BBICOKYIO



COJIEHOCTh. ITO MPUBOIUT K 3aCOJICHUIO BEPXHETO CIIOSI OKeaHa ¥ NCYC3HOBEHHIO MPECHOBOIHOTO
Bogoxpanuiuina bogopra.

C yBaxeHnuem, ABropckmii kosuiektus, 10.10.2020.

+++++

Final review of manuscript «90 years of Arctic Ocean Exploration at the
Woods Hole Oceanographic Institution» by A. Proshutinsky, J. M. Toole, R. A.
Krishfield, D. M. Anderson, C. J. Ashjian, A. B. Baggeroer, L. Freitag, R. S.

Pickart, and K. von der Heydt, submitted to Journal of Oceanological Research

Summary and recommendation

Reviewer is pleased with the changes in the manuscript made during the first review round.

Especially worth mentioning reference to the WHOI web suite dedicated to Papanin’s
expedition among the early oceanographic exploration of Arctic: although this matter is tangible
to the main subject of the article, leaving it in anonymous manner as it was in the original
submission does not seem to be right. Now it is OK.

This article should be published.

Two minor remarks:

Type of the airplane: It is not sufficient to just replace RD4 with C-47: doing so causes
contradiction with the youtube video you are referring to — there the plane is called RDA4.
Obviously, video is very old, and perhaps, was not intended to general public, so type of the plane
confusion was not a concern. Now it is. You should say something like” RD4, which is a special
US NAVY variant of C-47”, or better put a sentence or two, explaining in what way it was special.
It is not as silly, or too technical as it might sound: starting with 1951 there was series of ice drifting
expeditions in Soviet Union, and supplying these camps on ice was always done by planes. This
means ability to land and take off from ice or snow cover. While Soviets had bi-plane An-2, which
had this ability from the start (as well as extremely small landing speed and ability to take off from
very short distance), standard DC-3/C-47 was not designed to do so. In fact, this reviewer learned
that DC-3 ever landed on ice from this article. Furthermore, it seems from the video that this
attempt was not very successful, and the program was eventually abandoned.

The second remark is related to replacing” mixing” with” vertical mixing”. Reading articles of
Zhang & Steele (2007) and Golibeva & Platov (2007) [along with further articles of Goubeva et.
al., related to their modeling work] reveals that vertical mixing parameterization is actually weak
point. The answer that” unfortunately KPP does not work...” in Arctic conditions brings you into
collision course with CCSM4,

https://www.researchgate.net/publication/224017881 The Community Climate System Mo
de_ Version_4

among others. There is a nearly 20-year long effort of tuning KPP to produce acceptable
answers in all conditions, including Arctic. This matter is, again, not a main topic for your article.
However, such remarks — having tunable vertical mixing coefficient instead of more or less
established vertical mixing parameterization scheme, and exposing it — makes your article
vulnerable to criticism. So, your need a more watered-down description, perhaps saying something
like” ...modeling results turned out to be sensitive to vertical mixing...” and indicate somewhere
in the discussion part that the matter not settled yet.

Signature. Reviewer # 1. 10/23/2020

*k*x

(RUS) IlepeBon perieH3uu:


https://www.researchgate.net/publication/224017881_The_Community_Climate_System_Mode_%20Version_4
https://www.researchgate.net/publication/224017881_The_Community_Climate_System_Mode_%20Version_4

OxoHuartesnbHoe paccmoTpenue pykonucu «90 years of Arctic Ocean Exploration at the
Woods Hole Oceanographic Institution» A A. Proshutinsky, J. M. Toole, R. A. Krishfieldl
D. M. Anderson, C. J. Ashjian, A. B. Baggeroer, L. Freitag, R. S. Pickart, and K. von der
Heydt, npeacraBiaeHHBIX B )kypHajie OKeaHOJIOrHYeCKHX UCCaeI0BAHMIT

Pe3rome u pexkomeHnaunmn

PenieH3eHT MOBOJIEGH M3MEHEHUSIMH B PYKONHCH, BHECEHHBIMH B XOJ€ IMEPBOr0 payHIa
peleH3upOBaHUSL.

OC00EHHO CTOUT YNOMSAHYTh CCBUIKY Ha BeO-ctouTy BO3, NOCBSIIEHHYIO SKCIEIAUIINH
[Tamanuna cpeau paHHUX OKeaHOrpaUUYECKUX HCCIAEAOBAHUN APKTHKU: XOTS 3TOT BOIPOC
ocsi3aéM Il OCHOBHOM TEMBbI CTaThbH, OCTaBIATh €ro AHOHUMHBIM, Kak 3TO OBLIO B
MepBOHAYAILHOM IPECTABICHUH, HE MPEJICTABISAECTCA MPAaBWIbHBIM. Tenepb Bce B OPSJIKE.

JTa cTaThsl A0/KHA ObITH ONY0/JIMKOBaHA.

JIBa He3HAUYMTEIIbHBIX 3aMEYaHUSI:

Tun camosnera: HeJ0CTaTOYHO MTPOCTO 3aMeHUTh RD4 Ha C-47: 5T0 BBI3BIBAET MPOTUBOPEUHNE C
BHJIEO youtube, Ha KOTOPOE BBl CCHIJIAETECh — TaM caMoJieT Ha3biBaeTcs RD4. oueBuaHO, BUACO
OYEHb CTAPOE M, BO3MOXKHO, HE MPETHA3HAYATIOCH IS ITUPOKOM MyOIUKH, TTI0O9TOMY THUII CaMOJIeTa
IyTaHUIIBI HE BbI3bIBAJI. Temepp 3To Tak. Bbl momkHBI ckazaTth 4To-TO Bpoae” RD4, koTopslii
siBisieTcs crnieraibHbM BapranToM BMC CIIA C-47, unu fydiiie moCTaBUTh MPEII0KEHUE UITH
1Ba, OOBSICHUB, B Y€M OH OBLJI OCOOEHHBIM. JTO HE TaK TJIYIO WJIM CIMIITKOM TEXHUYECKH, KaK
MOXeT Tokaszarbcs: HaumHasg ¢ 1951 roma B CoBerckom Coroze Oblla cepusi JIETOBBIX
IpeUPYOMMX SKCIEeIUINA, U CHAOKEHHE ATHX Jarepeid Ha JbIy BCErJa OCYIIECTBIUIOCH
camMoJIeTaMH. DTO 03HAYaeT BO3MOXKHOCTD MTOCAJIKHU ¥ B3JIETA C JICASHOTO WM CHEXXHOTO IMTOKPOBA.
B TO BpeMss kak COBETCKHME camoJIeThl WMeNH OuriaH AH-2, KOTOPBIM o00jaman ATou
CIIOCOOHOCTBIO C CaMOro Hadaja (a TakkKe Ype3BhIYaiHO Majiol IMOCAJ0YHON CKOPOCTHIO U
CIIOCOOHOCTRIO B3JIETaTh C OYEHb KOPOTKOTO paccTosiaus), cranmaptHeii DC-3/C-47 He ObLI
npeaHaszHaueH sl 3toro. Ha camom genme, 3ToT perieHzeHT y3Han, uro DC-3 korma-mu6o
MpU3eMJIsUICS Ha JieJ U3 3Toi cTatbu. Kpome Toro, cyzs mo BUAEO, 3Ta MOMbITKA OKa3anach He
OYeHb yJITaYHOH, U MPOrpaMMa B KOHEUHOM UTOre Obljia 3abpolieHa.

Btopoe 3ameuaHume KacaeTrcs 3aME€HBI CJIOBA® CMENIMBAHUE CJIOBOM™~ BEpPTHUKAIbHOE
cmemuBanne”. Urenue crarerr Zhang & Steele (2007) u Golibeva & Platov (2007) [Hapsmy ¢
nanpHeHmmMMu  crathaMu  Goubeva et. al.,, CBA3aHHBIMH C WX MOJCITUPYIOMICH pPabOTOM]
MMOKAa3bIBAET, UTO apaMeTPHU3aIisl BEPTUKAIBHOIO CMEIIMBAHUS HA CAMOM JIeJIe SIBJISIETCS ClIa0bIM
MectoM. OtBet, uT0” K coxanenuro, KIIIT He pabGoraer...” B apKTHYECKUX YCIOBHUSIX MPUBOIAUT
Bac K ctonkHoBeHuio ¢ CCSM4,

https://www.researchgate.net/publication/224017881_The_Community_Climate_System_Mo
de_ Version_4

cpenu npounx. CymectByer nmoutu 20-metHsas padota mo Hactporike KIIIT mist momyuenus
MIPUEMJIEMBIX OTBETOB BO BCEX YCIIOBHUAX, BKJIIOYas APKTUKY. DTOT BOIPOC, OMSATH XKe, HE
SIBJISIETCS TJIABHOM TeMOM 171 Batieid ctatbi. OHaKo,

TaKWe 3aMeuaHusl — HaJu4ue HacTpauBaemMoro kod(h(uuueHTa BepTHKAIBHOIO CMEIIUBAHUS
BMeCTO 0oJiee UM MEHEee YCTAHOBICHHOW CXEMBI MapaMeTpU3allii BEPTUKAILHOTO CMEITUBAHUS
U ero pazobiayeHue — JIeNaloT Bally CTaThIO ySI3BUMOM /it kpuTuku. MTak, Bam HyXHO Ooiee
pa30aBiieHHOE OIMUCAaHUE, BO3MOXKHO, CKa3aB 4YTO-TO BpoJae” ...pe3yJbTaThl MOJCIUPOBAHHS
OKa3aJIMCh YYBCTBUTEJIHHBIMU K BEPTHKAIHHOMY CMENIMBAHHIO...” W yKa3aTh IE€-TO B YacTu
00CY>KJIeHHSI, UTO BOIIPOC €Ile HE PEIICH.

IMoanuck. Penensent Nel. 23.10.2020.

Editorial response to reviewer to the Review of October 23, 2020 on the article of the group
of authors A. Proshutinsky, J. M. Toole, R. A. Krishfield1l D. M. Anderson, C. J. Ashjian,


https://www.researchgate.net/publication/224017881_The_Community_Climate_System_Mode_%20Version_4
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A. B. Baggeroer, L. Freitag, R. S. Pickart, and K. von der Heydt «The SCOR Working
Group 21 intercomparison of recording current meters on R/V «90 years of Arctic Ocean
Exploration at the Woods Hole Oceanographic Institution ».

We thank reviewer for his final comments and recommendations. Below are our responses to his
suggestions.
Answer to reviewer new comments:

Reviewer: Type of the airplane: It is not sufficient to just replace RD4 with C-47: doing so causes contradiction
with the you tube video you are referring to — there the plane is called RD4. Obviously, video is very old, and perhaps,
was not intended to general public, so type of the plane confusion was not a concern. Now it is. You should say
something like” RD4, which is a special US NAVY variant of C-47”, or better put a sentence or two, explaining in
what way it was special. It is not as silly, or too technical as it might sound: starting with 1951 there was series of ice
drifting expeditions in Soviet Union, and supplying these camps on ice was always done by planes. This means ability
to land and take off from ice or snow cover. While Soviets had bi-plane An-2, which had this ability from the start (as
well as extremely small landing speed and ability to take off from very short distance), standard DC-3/C-47 was not
designed to do so. In fact, this reviewer learned that DC-3 ever landed on ice from this article. Furthermore, it seems
from the video that this attempt was not very successful, and the program was eventually abandoned.

Response: Thank you very much for your recommendations. We replaced “C-47” with DC-3 and
added text: “DC-3 airplane (designated by the U.S. Navy as the R4D)”. Please read attached paper
published in 1952 after DC-3 landing in Barrow. Note that we had a typo “RD4” and it should be
R4D.

Reviewer: The second remark is related to replacing” mixing ” with” vertical mixing”. Reading articles of Zhang
& Steele (2007) and Golibeva & Platov (2007) [along with further articles of Goubeva et. al., related to their modeling
work] reveals that vertical mixing parameterization is actually weak point. The answer that” unfortunately KPP does
not work...” in Arctic conditions brings you into collision course with CCSM4,
https://www.researchgate.net/publication/224017881 The Community Climate System Mode Version 4 among
others. There is a nearly 20-year long effort of tuning KPP to produce acceptable answers in all conditions, including
Arctic. This matter is, again, not a main topic for your article. However, such remarks — having tunable vertical
mixing coefficient instead of more or less established vertical mixing parameterization scheme, and exposing it —
makes your article vulnerable to criticism. So, your need a more watered-down description, perhaps saying something
like” ...modeling results turned out

to be sensitive to vertical mixing... ” and indicate somewhere in the discussion part that the matter not settled yet.
Response: We modified this paragraph according to reviewer recommendations (see highlighted

words below)

During the first phase of AOMIP (see JGR-Oceans special issue “Arctic Ocean Model
Intercomparison Project (AOMIP) studies and results; Proshutinsky and Kowalik, 2007;
https://agupubs.onlinelibrary.wiley.com/doi/toc/10.1002/(1ISSN)2169-9291.AOMIP1)  striking,
previously unknown differences among Arctic models were discovered. Based on model
validations against observational data, AOMIP teams lead by WHOI identified a set of parameters
and processes where physical understanding was lacking, and/or numerical improvements were
needed. It was found, for example, that six out of the eight AOMIP coupled ice-ocean models that
participated in the first coordinated experiment exhibited unrealistically large drifts from mean
climatological salinity (Steele et al., 2001). Further, it was found that only three of the models
realistically captured the cyclonic (counterclockwise) flow of Atlantic Water (AW) around the
continental slopes of the Arctic Ocean. The others simulated an exact opposite (anticyclonic) flow.
These results only became apparent when all modelers came together and openly compared their
results in a workshop setting; following this, several teams met to diagnose differences and develop
solutions. It was concluded that the modeling results were sensitive to vertical mixing and
unrealistic anticyclonic AW flow could be reversed in a model by reducing vertical mixing (Zhang
and Steele, 2007; Golubeva and Platov, 2007) to levels that were significantly lower than those
typically found in the rest of the World Ocean, but were in fact consistent with the limited
observational database on Arctic mixing. The reduction of ocean vertical mixing had the further
consequence of eliminating the need for unphysical climate restoring, a numerical adjustment that
had been required previously to limit unrealistic drift away from climatological observations.
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These findings have been frequently cited in recent papers focused on the future potential for
increased Arctic Ocean mixing in response to decreasing sea ice cover (e.g., Rainville and
Woodgate, 2009). In addition, these issues discussed at project meetings led other AOMIP
participants to clarify the basic physics of AW circulation (Karcher et al., 2007; Yang, 2005;
Karcher et al., 2012). It is important to add that appropriate representation of vertical mixing in
numerical models is not settled yet.

Sincerely, the author's team. 10/27/2020

*k*k

(RUS) IlepeBox oTBera:

PenaknuoHHblii 0TBeT penieH3eHTY Ha peneH3nio or 23 oxkrsadps 2020 roga Ha cTaThio
rpynnsl aBTopoB A. IIpomyrunckoro, /xk. m. Tyaa, P. A. Kpum¢uaal 1. M. Auaepcona,
K. Ix. Amjkana, A. b. barrepoepa, a. ®@peiirara, P. C. Ilukapra u K. ¢on nep Xeiiara
«comnocraJjienne padoueii rpynnesl SCOR 21 no perucrpauun usmepureeii Toka Ha P/B «90
Jget ocBoeHusi CeBepHoro JlegoButoro okeana B Oxeanorpagpuueckom uHcTutyte Bync-
Xoya ».

\Y08¢ 6J'IaFOHapI/IM PEUOCH3CHTA 3a €ro 3aKIOYUTCIIBHBIC 3aMCUYaHUA U PCKOMCHIALIUU. Huxe
MPUBCACHBI HAIIX OTBETEI HA €0 NPCIIIOKCHHA.

OTBeT Ha HOBEIE KOMMCHTAapHUH PCUCH3CHTA!

PeneH3enT: mun camonema: nedocmamouno npocmo samenumos RD4 na C-47: amo evizviéaem npomusopeyue
¢ sudeo you tube, na xomopoe vl ccoinaemecy — mam camonem Hasvisaemcst RD4. ouesuono, sudeo ouens cmapoe
U, BOZMOJICHO, He NPeOHA3HAYANOCH OIS WUPOKOLU Y OIUKU, NOIMOMY MUN CAMOIEmd NYMAaHuybl He 8ui3viéal. Tenepsb
omo mak. Bel donoichbl ckazamv umo-mo épode”’ RD4, komopwiil siensiemes cneyuanvivim sapuanmom BMC CIIA
C-47”, unu nyuue nocmasums npediodicenue U 06d, 00vbsCHUE, 6 YeM OH ObLl 0COOeHHbLIM. DMO He MAK 27YNO Ul
CUUKOM MEXHUYECKU, KaK Modcem nokazamvcs: Havunas ¢ 1951 2o0a ¢ Cosemcrxom Coioze Ovina cepusi 1e006bixX
opetigpyrowux sxcneouyuil, u crHabicenue 3Mux aazepell Ha b0y 6ce20d OCYWeCmEIIoCh CAMOIemamu. Dmo
03HAUAem 603MONCHOCHb NOCAOKU U G37IeMA C NEOSTHO20 UMY CHENCHO20 NOKpoed. B mo epemsi kak cosemckue
camonemvl umenu bunian An-2, komopwiii 061a0an 3moi CHOCOOHOCMbIO C CAMO20 HAYALA (A MAKMHCe UPe38bIYAUHO
MAoU NOCAOOHHOU CKOPOCMbIO U CNOCOOHOCBIO 6371eMANMb C O4eHb KOPOMK020 paccmosnus), cmanoapmuviii DC-
3/C-47 ne oOvin1 npeonasnauen ons smozo. Ha camom dene, smom peuenzenm ysuan, umo DC-3 kozoa-mub6o
NpUseMIAICca Ha aeo u3 amou cmamuvu. Kpome moeo, cyos no guoeo, ama nonsimka oKa3anach He ouensb YOauHou, u
NpOSPaMMa 8 KOHEeYHOM umoze 6vlia 3a0POUEHA.

OT1BeT: 0oJbIIIOE BaM criacuOo 3a Bamu pekoMmeHmanuu. Msl 3amenmmn " C-47” na DC-3 u
nobaBmwim TekcT: “camosier DC-3 (o6o3nauenHsrii BMC CIIA kak R4D)”. Iloxanyiicra,
MPOYTHUTE TIPUIIAraeMyI0 CTaThIo, ONyOIMKoBaHHYIO B 1952 romy nmocne nocanku DC-3 B bappoy.

OOparute BHUMaHUE, 4TO y Hac Obuta onevatka “RD4”, u 310 momkHO ObITh R4D.

PeneH3enT: emopoe sameuanue ceazaro c 3amenoti crosa’ cmewusanue” na’ eepmuxanvioe cmewueanue”.
Umenue cmameii Zhang & Steele (2007) u Golibeva & Platov (2007) [napsady ¢ danvhetiwumu cmamovamu Goubeva
et. al., ceazannviMu ¢ ux Mmooleaupylowelu pabomot] noxasvigaem, YUMo NAPAMEMPU3aAyUs BePMUKATLHOLO
CMeuu8anus Ha camom oeie saeuiemcs ciaovim mecmom. Omeem, umo” k coowcanenuio, KIIIT ne pabomaem...” 6
aApKMuUYecKux ycaosusax npusooum eac k cmoaxnosenuro ¢ CCSM4,
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cpeou npouux. Cywecmeyem noumu 20-1emusis paboma no nacmpotixe KIIIT 01 nonyuenusi npuemaemuix 0meemos
80 8Cex YCNOBUAX, 8KAIOUA ApKMuUKy. Dmom 8onpoc, onamy dce, He A6/1Aemcs 2NAGHON meMoll 0l eauell CImambvll.
Oo0naxo makue 3amedaniist — Haauyue HACMpPausaemo20 KO3QpGuyuenma 6epmukaibHO20 CMEWUBAHUSL 6MeCo boee
WU MeHee YCMAHOBNIEHHOU CXeMbl Napamempusayuy GepmuKaIbHO20 CMEUUBAHUsI U €20 pa3oodiauene — 0elaiom
sauty cmamulo ysa36umoul 0nst kpumuku. dmax, eam Hysicno 6oiee pazbasiennoe onucamue, 603MONCHO, CKA3A8 YMOo-
mo epooe” ...pe3ybmamvl MOOTUPOBAHUS OKA3AIUCD

YYECNBUMETLHBIMU K GEPMUKATIbHOMY CMEUUBAHUIO...” U YKA3aMb 20e-MO 8 Yacmu 00CYyiCOeHUs, Ymo 60npoc
eue He peuen.

OTBeT: MBI U3MEHUIU DTOT 3.633.1_1 B COOTBCTCTBHUU C PCKOMCHAAIHAMH PCUCH3CHTA (CM.

BBIJICJIICHHBIC CJIOBA HI/I)KC)
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B xone nepsoro stana AOMMUII (cMm. cneumanebiil Boimyck JGR-Oceans “nccienoBanus u
pe3yJIbTaThl MPOEKTa 110 B3aUMHOMY cOIOCTaBiIeHHIO Mojeneld CeBepHoro JleqoBUToro okeana
(AOMUII); [IpouryTuHCKMiA u KoBanuk, 2007;
https://agupubs.onlinelibrary.wiley.com/doi/toc/10.1002/(1SSN)2169-9291.AOMIP1) ObLIH
OOHapy KEHBI MIOPA3UTEIbHBIC, PAHEE HEU3BECTHBIE PA3IUYMSI MEKY apKTHYECKUMHU MOJICISIMHU.
OcHOBBIBasiCb Ha TIPOBEPKE MOJENe Ha OCHOBE NaHHBIX HaOmojaeHui, rpymmsl AOMMUII,
Bo3riasisgeMbie BO3, onpeaenuian Habop mapamMeTpoB U MPOIECCOB, B KOTOPBIX OTCYTCTBOBAJIO
¢u3nyeckoe TOHMMAHHWE W/WIM TpeOOBalIMCh 4YHCICHHBIE yiydimeHus. Hampumep, Obuto
00HaApyKEHO, YTO MIECTh U3 BOCBMH MOJIENICH JISJIOBOTO OKeaHa, cBsi3aHHbIX ¢ AOMIP, kotopbie
y4acTBOBAJM B IEPBOM CKOOPAMHMPOBAHHOM OJKCIIEPUMEHTE, JEMOHCTPUPOBAIN HEpPEaTbHO
Oonbinue aperdbl OT cpeaHel KimMaToorndeckoid conenoctu (Steele et al., 2001). Kpowme toro,
ObUIO OOHApY’>KEHO, YTO TOJBKO TPU MOJENH PEAJbHO OTPAXaroT LUKIOHUYECKUH (IPOTHB
YacOBOM CTpENKH) IMOTOK arjaHTHU4ecKol BoJbl (AW) BOKpPYr KOHTHHEHTAJIbHBIX CKJIOHOB
CeepHoro JlenoButoro oxeaHa. OcTallbHble MOJEIMPOBAIM MPSIMO MPOTHBOIIOIOKHBIN
(aHTULIMKJIIOHUYECKUH) TMOTOK. OTH pPE3yJbTaThl CTAJd OYEBUIHBI TOJILKO TOTJA, KOrjga Bce
MOJIETTUCTBI COOpaJINCh BMECTE U OTKPBITO CPAaBHUJIM CBOM PE3YJIbTATHI B YCIOBHUSAX CEMHHApA;
IOCJIE 3TOT0 HECKOJIBKO KOMAH] BCTPETUIIMCh, YTOOBI TMarHOCTUPOBATH Pa3IndMsl U pa3padoTaTh
pemienus. bbul chmenmaH  BBIBOA, YTO pe3yJbTaTbl MOJEIMPOBAHUS YYBCTBUTENBHBI K
BEPTUKAIBHOMY NEPEMEUINBAHUIO U HEPEATUCTUUHBIM aHTULIUKIOHUYECKUH MOTOK AW MoxeT
OBbITH 0OpallleH BCISATh B MOJIENN 32 CUET YMEHBIICHHS] BEPTUKAIBHOIO nepememrBanus (Zhang
and Steele, 2007; ['omy6ea u [1natos, 2007) 10 ypoBHE#, KOTOpHIE OBUTH 3HAUUTETHLHO HIDKE TEX,
KOTOpble€ OOBIYHO BCTPEYAIOTCS B OCTaJIbHOM YacTH MupOBOro okeaHa, HO (HaKTUYECKH
COOTBETCTBOBAJIM OTPaHMYEHHOW 0a3e JaHHBIX HAOMIOACHMH MO ApPKTHUYECKOMY CMEUICHHIO.
VYMeHbllIeHHEe BEpPTHUKAIbHOIO IEpPEeMENIMBAaHUS OKeaHa IMPHUBEJIO K TOMY, YTO OTHaia
HEOOXOJUMOCTh B HE(PHU3UYECKOM BOCCTAHOBJICHHUU KJIMMAaTa-4YUCIEHHOW KOPPEKTHUPOBKE,
KoTopasi paHee TpeOoBanach [UIsi OrPaHUYECHUS HEPEAIMCTUYHOTO OTKJIOHEHHS OT
KIIUMATOJIOTUYECKUX HaOMIOACHUNA. ODTH BBIBOJBI YacTO LUTHUPOBAIMCH B HEJABHUX paloTax,
MOCBSIIIIEHHBIX OyIylieMy MOTeHUMany ycuiieHus nepememninBanus CeBepHoro JlemoBuToro
OK€aHa B OTBET Ha YyMEHBIICHHE MOPCKOTO JIeASHOrOo mokpoBa (Hampumep, Rainville and
Woodgate, 2009). Kpome Toro, 3TH BONPOCH], OOCYXKIABIIHWECS HA MPOCKTHBIX COBEIIAHHIX,
noOyunu pyrux ydactHukoB AOMUII nposicHUTh OCHOBHYIO (M3UKY IHMPKYyJsiun AW
(Karcher et al., 2007; Yang, 2005; Karcher et al., 2012). Ba>xkHo 106aBUTb, 9TO COOTBETCTBYIOIIEE
MIpe/ICTaBJICHNE BEPTUKAIHLHOIO [IEPEeMEIINBAaHUS B YUCICHHBIX MOJIEIISX €llle He YCTaHOBJICHO.
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