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Abstract

The i mportant riot¢t ebBoowofdahye lachgmbisrpei&Bel )c liinmatthee sy s
been recogmmhepsegdhebiutl abybeern draeriyg ht (ABLH) , defined a
turbulence adjacent to t h&ssanmfreaauen,d hraasd i roasroenl dye bdeaet
the Multidisciplinary drifting Observatmpyoverath
Ri ¢ handmwkhears e d algorithm that takesamd malldy zeef ftelte
characteriavtiilag yamd Wa8rniH over the Arctic Ocean. T
clearly characterized by a distinciThpeakainaMapnar
i ABLH is primarily control | eudctbhlerneplee ac¢vwolkeut nomrer af
winter and summer are intensiwarend abiyr saedavseocntailo nr aw
temperature constrresipreed i lvye |l me | tlaemgtihnegMett e otntee olga w a,
and t uer bwareinachl es al so play a signif-soanhbaceopet émt
temperature gradient, fric.ino m diheelt oMDIStAyi,C aAnBdlL HT KK E d
suppressed than the ABLH dheiAgctihe CuedmacilséiERA) B

summer, which indicates that there is | arge vari at
season.

1 I ntroducti on

In recent years, the rapidly chanlgaemgbeedn mae¢ go ratna

numer ou s esMaveevaeasd Semenov, 2022; Meier and Stroeve, 2022; Esau et a)., 2023h e
Arcti-sumfemace temperaturid itd merscrl eaagiemrg téhtana that gl
referred to as(®Ovetlaf@mpli Bloadieon amd dArtrhcket ArzQ il
entered the Ohlandremi addpEldsbandkey2@2dmponent of
system, the atmospABEYi ovéeoubhdar Artayer OCean is cl
war ming and has a WiFg aihnmpactanan Huemd eirge 2006s Gr ave
Bruemmer, TAQS$1) it is critical to improve our unde

Arcticd conditions.
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The ABL suwthiectMirce Ocean has unique characteristics

sea ice,shapged oluyy mechani sms itrmeeluidaog, iNMtee aat Mos
wave aMasdstvisttyudi es of thhaeyv eAblxet@dnt ABLc castualt uokeser va
drifting (iKnamdseat ieansal . , 2.0 h&;s WYelelmaa str hesitto aanl t. 2
temperature inversion in the | ower troposphere exi
(Andreas et al ., 2 0. 0h0e; ATrjcetrincs tirn°vne resti oail t.ihs r2e0giide)tnis m
neaaerutral owathhd itBedbmedoonet al ., 200ZheTAechstr Ym
structure is influencediby acaeygytfaot-oespm /s ¢ aadenhdmg &t
turbulegoBumchkiaeg al ., 1982; Vi hnmav eestt iala.t,i o1 lo;f Mit
evolution and its controlling factors are the keys
et al ., 2014).

Themoas pher aclyabyoeurndhei,ghher(eABdedf)i ned as the height
mi xi ng extendi ngi supt hfer okne yt hien dsiucr & t8cerie beefr tt eda AABL ,s t2

et al. ,l 20detyermines the vertical extent of many a
anaer osol darmsd riivbuanonmportant parameter for weath
201M8a hr t 2014, Davy and Esau, ABDHG6pvetnt BemAr pr ewo
def iased he hei ghltasoegd tihrev esrusrifoanc etdop or Ttlee nsapPim ¢t
al ., 2009; Sotirbdpwalveu, easathe 648 )fundament al ¢

is not fully consideredpriinmatrhy fs| ddyeefhanli e mto nmi Xiheg e
at mosphehesur Facset | atyuerrbulfeonrtmendi xbiyngt processes neatr
shall ower than thdé MAhctic 198ver Ain@m® g h dtyheet talr.byul 21

avsi atddweveh clouds, rwhiahiive doiovémgbwear the ¢

i nduced nliSxd d mMoany eert al . , .2 OTlhli;-d rSchimigymee de tl aayle.r, i2s0 1s30)
decoupled from tiwadi serfbhacetmiexedi mageit eaemitxemds do
l ayer all t hel Sthauyp et oe tt hael .s,u r2f0Mlic3sdh Baooksdecedl t ur B«

al so play a role in both Boafs etdhi ebsheeu lrednyickcheaac e di ¢ hie € ¢
the ABLH is commoiphngpfdéesr mfneodtenti al temperature

various met hods fhoarv ec ableceunl( &teriiatpgorsAeBdleH al ., .2000; S
However, the applicability of tdaesessned hods in the
Due to the | ack of observations, there are few

observat Dosntadi Mdattiaansha¥ e Abnevecied i BBEHNn st r°m and Gr e
(20099nd Lifi2®did®d), and, Déiutet hadedrl @ktadsteide son t he Sur f a
of the Arctic Ocean ( SHESBANS Jadn@hi ghTo ad mg u 2t0OR P A r
understanding of thehaBacstserustiuce andeiwBbiHewdAnew
comprehensive observaheoMseslinditacspleinvaryndentting
of Arctic Climate (MOS4Amp&)rgregdgetot @&hupaes et hias . go
Based on a@mdfdrinogndeasearch vessel in the central A

provided a wealth adfatdatpa cgdmndtselwi th unpreeedent ec
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round temporal coverage. These data make possibl e
and ABLH variability.

l bhis study, based on obfeexpetdonabingmaiw&Bipl o mot b e
al gorithen aetdhaeni mhear acteri stics oM &w bde eiABd <swrofl aud @ .
This paper is S8eg&nibméecdfdy fdelslcowd:es tohbes eVrOySaAti iCo res
section 3 provides an ABLH determination method to
anmproved ABLH algorithm; section 4 puaterctys!| thet,
controlling factors of ABLH variation, seadtimerc h@ni
compares the difference i n ABUH<T ometl wese M NnSHBRB A agn d

2 Measurements

I n this stiwadyseduhda®GBMEDBIAtapnd2mu?r})i ple MOSAI C dat a
we mainly introduceTheh eMOMOMSIAC Ct rexpke diigt isomawn i n Fi
resear Pl wmeEKkmelrsnt,, wW2iOtlh7 )t he main period of at mosphe
October 2019 and endcion@rdémiefiSreepdt eanbreo s s2 0t2lDe cent r &
navtigdah t hrseiagd nmtN odring most of the MOSAI C year
divided into five parts, and the vessel sailed in
provii Blledpe et.Tak. foRP0B&%) ng are the descriptions of

in this paper.

2.1 Radiosonde observations and relevant data pr
The r addiactsaonndeer e obt ai npdbéethweeghAl beptheWaegagdrn | n
(AWl )t he atmospheric radiation measurement (ARM)
managed by the Biological and Environmental Resear
(Maturi20}R¥aeits adia8.GR&dilosondes were regularly Il aunc
whol e MOSAIi C year (from October 2019 to September
transit. The sounding frequency is normadd,y dmdir t
23: 00 UTC) and is increased to 7 times per day dur
other observing activitiesnhd@hat maspbeoiuadshgsepr
profiles of préagunve, Mign@Eda tharvdi®nens ,u g wti d \nd Gat k ma |

resolution of 5 m. Howdwér m taH & i s awdred inmagy et a olnd lac
it sTel faavoid contamination améegeédndatblaatp ao@mlyisn ess
soundi nmgesa swirterme mes edbr omogi cal dwawerf roomathikde weeas s el
speci fically dshsiip nefdf oot smiann dni pzréotvhi ed el onvoer sew hrile®l i ani |
has been r edemthllyk es ekt mMiatltteldi 20 d&A)per, dpoiangumdvimgg
average in hetbbt mar geadtpptto® dé leiomi nate invalid dat
and all data are interpolatedctemtvadb&dBadegtlhar evarti
profilesl mvaddiathiReMh ,prbQE des a Pl anetary-A@Bdeddary
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Product (RBLHT maXkR,, ewhiath,u2€499everal di fferent a
ABLH eeast ibmmasrteadd i copsronfdiel es. Thi s VAP provides 964 ABL
sampleBefeomotensure that the estimates obtained b

180

150W _150E

80

120W 120E

841 Oct, 2019

30W 30E

Fi guthe MOSAiIi C expedition track from (star) 11 Octo
plotted by the red |Iine. Grayteobkbked aocd ddgbedtl| it h
September 2020) and the maximum (5 March 2020), re

22Met eorol ogical and turbulence measurements near
Met eorol ogi cal and turbulence measurements were

which wasi600can eadwa3d3y00f r om t he v&SoxRBIcCddCoxMRtame mome
by METEK GhWwTH3 8&nrd t emper aturea wemsoffisxédyg &ti sami nal
m, and 10 m on the meteorological tower .paTshse vteower
drifted with an -Occteo bfelro e2N@liy. & .®2 Ofiiddd méomodldmd gy 2 02 0,

and from | atSee pAuegnubsetr t2002ni)d. The sampling frequenc)
Son3d cCage MP anemometep) ewwasoafiO26zHzTordeni ve tur
foll owing processes were carriednount edespi kicogyr db
via double rotation, frequency corr estsiirmd,e eredatvifrl
(SH defined as pewirtfiawee wmpwartdceanp,ermeairr e at 2 m, fr|
energy (TKE) dissipatfoot pritet aamalugteillI0.BSsreghothme,
90% oderddeiebhkeax mealawsgomemdfse tamnwaaoror2e7 Stehnaynegi on t ha
was typically dominated by .Addhmoiugthe nnth es a ay yin atéarntdhyrso
be outside thehddeurxc enecrasqga eamemd s dhietei ons at the t

equivalent, which i s al stoowesrs upmeodd uicnt t he merged so
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23Cl opd opederiiesed from combined sensors

Cl ouaell at ed measurS memda Tsurcnoemre cflrooumd mi cr o.p hTyhsiiscs p
product uses mul tiple measur ement sources (e.g.,
mi crowave r adi onmeetiegrh)t tdoatdaer iivnec I[tuidmeng c¢cl oud phase
for both IDedqaiitdhseeod i ev@al al gorithm, its applicati
Shupe et al. (2015) . I n our study, the condensed w
grid with resolution of d®e mt fpme dcdaothmiastencyedThe
cloudy environments. A grid point is | abeled as #dc
phase type data pointsthdjsatedt asoficheagoi d, ot her

3 ABLH deitoer mmentantod and al gorithm evaluati on

The most objective method of ABLH determinati on

deployed on aircraft or other platfor ms, but such
MOSAiIi C expledsti obhe ABLH determination in our stud
structure ofl nr arieowioauns i Inigtser at ur e, the ABLH is de

at mospheric variabl es and nraonnuseithdsevit 8 @afRobdlsippgeti Do A
andi gagn@010; Zhangetetah.l,kI 2 atPRixs, sleoczteifon, -lwebevlided de
ABLH determiaatdi der mgeehad ABINH xftqr weaaoh |4 ouwmmsdki ntde:
refereneeal uate the aut omat e®BABURAH. alFg orail tl tyms wgr ovv |
and evalmpatoev eadn ABLH a utthoanta tiesd t saibitgtioar bi lagh miosrp her e, an

di scuss an i mportant parameter for the algorithms

3.1 A8B8d¢gi me classification and ABLH determinati on
The ABLH determination method staBusewi om phevrcl

studies (e.g., Vogeliew ammd aldndadgp Idti svli adge, t h®E9ABLs i |
stable boundaryebayal pBBbdarmebadamnyer (NBL), and c
corresponmndirdigf fveirtemtes trmdarnd | Wye s Bi#Hf acdiceagnose the
regi meThe psepeci fic classification formula is prese

S K +U for CBL

S K-l for ,6BL

el se for NBL

whelries the critsipeali fv &tdu & etl RotWiimg St eeneveld et al
SH at a ar e tuhnea vdaiidlffackel@amniceal ent fdR)tbentwieein ttdmp 0Dt wWarr
hei gdhd isf f(ed eernicveet chseb u v dhi nigg ped ftid edet er mi ne t he ABL
dedi fference Ks Itargd&BLt BBh idida & tf iefraealde- @k tt thea NAB L

is ideeBLfaad asher profiles are | abel(Ead0B&) NBLs,
The mahaédBg#l det er mination in our study is basec
and regiFme égplksat mospheric sounding (@) ofeiglue vadé @uit
potenti al tempgl.at v specehi cq)huRHdduessegd(to obtai
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multiple estimwhteh affr et ues el B, determine the final
met hod are presenteid)iaré&i ghe2casdbgdEafib®BE ds uwrhf
temperature and humi i)t yarienwvehres icaamsse. oFi qurNBd ,2 wid &

from the surface up to the inversiidgnabesehandasero
wi t h awedleiexpeed | ayleerveande |loound ¢ o(uep.lge.d, tSh3iphee dswurrahla.c,e
ofeprofiles, the esti mat edgyARelat hiess tihtes |neavxeilmuan fwvohr

cases, and tthevikease oof fohe CBL cases (MWbprobctesetth
ABLH is estimated to be the height of the WS maxir
terms of humidity profiles, tIRélr ®&pitdlmatdecaeac ABdddes sf
NBL cases, anqdi ntvheer shiasre fodr tQRBL cases (Ilehsehwvevd et
ABLHs (solisdnbFagk RP)nare then determined throught
estimates using (hg fo6lLbwi egt rembcthe 0t dhiefrf, et aklei g Hht
these estimates as ABLH; (2) I f a strong character

sel ect the estimate obt ailnfe dt hbea sPeBIL osnt rtuhcitsu r oeh a rsa cs

prveé ous time, select the estimat esawiet conmise s mak| ¢ént
evident that the | owest | ayers of profiles have a
shall ow SBLs and NBHsog®hwykeeoft hes mbefgpdmake t he AE
more reliable than when using radiosondes alone
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Figure 2 Vertical profil es of) d(glreafdtidesni ggu ((ma t é h e )
wind $geedn(d e(raitg hvteRbh uam dl i ¢ ye qg)f i&c¢ )h(uzndi dNiotvye nfber 2
22:51 WNHNC,2 Dkecember 20109, 1176 :Dbe8 elhTbG,r a2n0dl 9( gt 6: 58 U
at the three times represreaut rsalalbd wa mbammBila)r,y dmd ea
boundary | ayer (CBL), respectively. The g#d ayedashe
hei ght ( ABLlbH)s edas toinhayt osn t he prahdl ehehbWwacknsbohad
denot enduadlel ynaobs elrhwee dd oABL Hsn. t he | owest 100 m denc
i mpacted by-ttohwe rr ankir@gs ;mrgd e

3.2 Automated algorithm evaluation

The automated ABLH algorithms consi st of vari ou
for mul as, esti mated ABLHs are determined automatic
al gorithms &dmepearnfdo rfa sita& cdael caunhoautnitosn so fondat a and al
simul a@aseobsrt et al ., .2HoOWwWevikonorauetomat ed 20Q99) i t |

7
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errorstimgedfBiLias, and t htehepdhggamiet ems sei kekcthaweia g
resul ts. I n our study, estimated ABLHs obtained u
manu-abb@aBétis t o eval uatoes ethted iArc c @Dahrefesoer. maal ngcoer i t h ms

t he-Liiamg al gorithm, the Heffter algorithm, and the
in the PaBsleds cViAiPbed i n Si WHerraemawe egti vael .a (b0 le3) .desc
algorithms.

Thleg i ang algorithm determines ABLH basedrdnngot e
Liu ag@20i@rhor CBL regimes, the definition of ABLH
adiabatically from the surface becomes neutrally &
SBL regimes, two dABILU Broabn ta, i eieftdi pmas £idb loeh, sthabil ity
wind shear criFbpersaabié¢spygctibhel RB8Wedisbhs| doegichedheas
reaches a miriimhmhamnfoimeewsng two conditions:

Oe g riad g rlaad< -4 O k Kt
Gegrias< O KG5MUK, wa< 0 k51 K (2)
where thekkulbscrknpd sr prdegsght cbheespadiwignd esvlee ar.,
ABLHs defined as the height whheate itsh egltsvi lnaasgte e tdrh a

the | ayers i mmediately above and bel ow .weéil, lewaedlexcw e
jet). Thiesfdefal nda®8L&s the | ower of the two height
The Haflfgtoarn t hm, whi Hefwdersiu(dPad8Otvedeby Masresdi kal g o |
et al ., 1995; Snyd.erThaen da ISgt orraiwtbhrmm ddyeet, e r2n@iOndelse ABL H
inversion and potential temperature difference acr
in which the potential tempetrtagdnirocef dtild eirrewvnecres ibcent w
K. I'f no |l ayer meets the criteria, the ABLH is def
reaches the | argest maxi mum.

The bul k Richardson number al gocrhiatrhdns oi nBj)nbuarsbeedr o(n
has $recewn be a reliable algorithm f &i sdea edrimmiennisnigo nA

number that represents the ratio of thermally prod
Rif or mwslead i n t h®geRBdtH &IAP, (1998; Sivaraman et al .,
_ gh dxd
Ri= — 5. (3)

do U?+Ve? '
whegies t he accel dnpandigrne otf h eg rvaivri tt gl pothamtdi alhet em

surface, u &swercd itvled yhori zontal wihndTbBeeAHBLKHoOoOmpode
as the Rljekgbédiofhg a critical t hr eshidSe(itbhee tc reitt iac
2000)The PBLH VAP includes ABLH Rggtail matses Ob&@2be dnan (
To quantitatively evaluate the performance of ea.
coef fYacnide nttwo ot her stdi meht Bambhalies fhrer ense:di tame abso
(MEAE Steeneveld et walrag, f200dav)s.. The formul a

2 " Hauttboos

Bi as

, 4
n i= 1Hau'f'|dobs ( )

8
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MEAE me Hy @b ., (5)
wheH,gi,s the ABLH obtained Hyyi st hteh ea uAtBoLnta tnmeadnuaall g oyr idte

the number of validAsoomdimg ®poofhéeedefimpi esons o
| arRpgenrd sBhiadbteér MEAE mean a better performance of tF

We also analyze the algorithm perfor maloeleesveflor cl

clouds containing |liquid water play an i mportant r
al ., 2017). RHnhroeusrh osltdu doyf, %6h% ( Si |l ber and Shupe, 2
used for claudldetdectsi detected in RHhe thogdr sbohaaoc
then the profile is | abeled as c¢cloudy. The soundi i
below 1500 m are classified. as ficloudyodo, and as fc

Figure 3 presesmwmifs etshda maw i la AiBdnd@maubadhlIBéydHs and t he
associated statistical Thesattowe sRhiat godie Rpaf iwd t Bbb 1| e
performs best over at¢ & sTehsen d ep & rotr Wign! gper rl ayfRifftofrev 05tBE-

i s poorer tRigalng drhiatRioff wthBE®E5h overesti mati ons of AB
|l arger errors with | ower cor.relhd i enf fctoeerf falcg aernittsh
in cases of high ABLH and pbaurtt idcouelsa rsliyg nfiofri ccal notul dyy o
in a | arge numbeheoFi gas&s sagsbghamwh. i This is attri
of the Heffter algorithm, i.e., ABLHs are deter min
when the inversion | aya&addi $i loieagltdne, tHwed if It telre preirxX eod n
of the ABL conditions i s onl WRjadagariintdigafywioold 5,e istt
correlations are notabl yhwopee f 6 b malsi®an ga hadlt ghboBr Li Lt char
genepabtg han the ot@heicalgolt iyt hmswhciocrhr eil satp roonb acholeyf
the i mpact of noise in the | ower ABLH profiles and
Rijal gorithm is reliablerboemsthetthtercti ba®cethemand]l
agreedoweéetf het &lurth20d) ewa ywse nipai ¢ Rgaelixgpokroirtehn m t o ma

more suitable for c¢cloudy and convective conditions
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Figure 3 Compari sonsfroofm trhaed i AoBsLoHsdtm ek redrfimc limeesd dwsoinn i
(Ri)al gor i tthhem cwiidthiRegsdf( (a) 0.25 and (b) ,d9nd, (dq)x )t heé
Lidti ang awigtoh i t h e dreanntiia df IS lesydvBd.cH s . The bl uecolyoelsl ow,
indicate regime types of I®BLA,x ONBL ,gnasnd ARBLK.,.atkb g hec
case nodmhdr scofrrel atRR@ame cgpievyémcienéeacli panel . The

data points ranging from O to 3.5 km.
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TablTdhel stati sRiBiaWEANe dour dhe( dppredaltgortihtehmsadi oso

Al l correlation coeffi cpi esn)Cs. OS5k eept af bstEB&EINPY peb
algorithm.
Al gorithm Regi me R Bi as ME A Em)
AL L 072 010 50
SBL 081 0. 16 34
NB L 0. 68 -0. 04 62
CBL 0. 65 0. 15 71
Cl oud | 0. 69 0. 08 51
AL L 0. 67 0. 40 97
SBL 073 0.50 88
NB L 061 023 91
CBL 0. 60 0. 39 12 0
Cl oud| 0. 66 0. 36 94
AL L 0. 57 0. 23 53
SB L 0. 46 0. 17 33
The Heffter NB L 0. 45 0. 30 59
CBL 0. 66 0. 28 74
Cl oud| 0. 68 0. 25 59
AL L 0. 47 0. 04 82
SB L 0. 05 0. 15 90
The -Liiaang al NB L 0. 44 0.07 81
CBL 0. 56 -0. 05 69
Cl oud|] 0. 52 -0.01 82
_ _ AL L 0.85 0.06 29
The i mRiov SB L 0. 79 -0.08 21
al gorithm NB L 0.79 0.18 35
441 8 CBL 0. 87 0. 05 36
e Cl oud| 0. 86 -0. 03 30

3. A3hmpr oR@ad gorithm considering the cloud effect
As a trRgfdot moha) Eq. (3) may break down in cases
and dppyer stratification due to the overestimati
Vogel ezang angriplotseidd d f Riifadr@&deu | a, which i s expres:
R'.k_(g/d;/}d/hdvlr('zs)

(U U P+ (Vv P b

(6)

whezies the | ower bauyndasgmd édahédhei ABLcomporents at
respeditsvahyempi r i cuailts hceo esfufrifcaiceenRfi,r sacntddbosi det edi t gr
|l ocated somewhat above the swibBaaésbotakendi hhe at
underestimation in hhhdepsiofumpeaymr ro h ¢®ffieqrn hsmdrysnasne i

profil egamuvd|tuelse as 40 m and 100, respectively, ac
As shown in Fig. 3, the estimations of | dwdy uABILHks
i mprove the algorithm. Under cl o®f)gacobéei usedsf ot h

cloud effects on the buoyancRj|ftoearmm.l aBrexgpk £ sete dala.s:

g dr__ Lg, g dq,
T @' 1RTTq @
R = @, W, o (7)
dz dz

wheTies air tigimpetrf@aé¢ umei st &ids avlaeilcat apts gh esatt soef v e
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332
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334
335
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337
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343
344
345

saturation mjixs ntghe attadtoal awalf@tq,wh eqj nsg trhae iloi,qui.de .
mi xi ngndati asiommebd based on thedomonrkdgé 63 e ds wRaid rgd aidD e h &
calcul ated based on | ocal gradients of winRi speed,
formula proposed by Vogelezang and HalittfleagnCc:99®)
expressed as:

i T Ts o Lo o 9 %% 2
aTs Hin 14gp) g qwhvs h-zg

Ri=
" (Uy (v 2

. (8)

where swhbhadiriopt s he variables denote6,bhée ocakteul abeéc
sanzZare adjusted to 130 m, .Cpinwdrd etRljiensgc dtchket appdaop bi
t hlei gqluda arcil roguadsvees usReif oheficl ear 0 gRjfdrpdichtosidgmdd gu $ «
Using this improved appr o&dthg mieniemiad esu attleal e rhreo rbse
reference data set, Ri=r0i.vBi5@a gc @amp ami @t i onfal ARlaH uest
through tRiel gomwi b hend malnaubadlBeylls demonstrates signifi
relative to other algorithms, particularly for <clo

Since some ot her st uRjivas ulteaved opr MOSAEKD 2Qief. fdBearr e 1ktm :
et al ., 2023; PAwahsudeéescabsRitvtad 21&)sf fhermrenc el hien f i r s
clear is that these stuRipenfusesdi Bfaert emteetht oaalhul 4 <
(2023) both uUWgel gbei thmdbasedabnREmR.l uEed) ,ofwhi.ld4e atnt
respecrthiiwseldy.f ference was | i kely caused by the dif/
ABLH data set32) Joalk®Rolektrada. triop@ 0 i ng 30 My alatnidt ude
the criterion is modified to reqRiofeOf 3br ¢onoecut
usReipr opo¥edebgzang andolHodH wiadigt i( BiF &©Bl)@aumdly condi t i
Based on the results presented here, it i s appare
statistics relative o appi oaomes sbhbameedfon hEqdi 3
atthors wusing differ efotr diantsat asnectes, 0Ark atnisnue epte railo. d s(.2 (
data based on tet heperbiadd omfn M®SAiaC,s paerncd fJ acz efu be t
from when they hadttonsurfTkhaeatdbdAY oabedrva our stud
tower product, as mentioned above.

To further explore the differences among the fou
case. Foky aSBIL eaase (Fi gs. fbr cam Abk)a,n stuh(eR tgZp2fmala dlhodz € f
study all agree closely with the manual ABLH, whi
overesti mat i-oky CEBLU caddtdhoduFbyfprodmeich st udy agrees wi
ABLH, twHadplpe bmoeim Barten et al .byo vaebroewustmtdBna t eepsp rt chaec hAet
from Akansu et(2a02R2d@earrde sltoizmdt ett tad .ABLH by 130 m ar
resul trs dfemotnls¥ @etpe nlkdesw o n Rif e niid me o¥B sf not anal yti
derived from basic physical principRies ¢EZalli énogéaée\
nosteady regimes (Zi20O0R2hkamdchhandy8an&kltasbs, pheno
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a functhfon bhese selectedadadt @ hiebivalmeeodtf ¢d ipmobic
dependence i s -coirmpllyatideapar dR5u sted s hloyhvaantg emofsrtom 0 t o
antdhe fhiegstline indicates an ovler &l 11Tp @ 6 usé i svoemeowhrart e |
| argetrreebahts in Richardson et al. (20t11gi fd&red eBda s u
Rial gorithm useddiitni oonur isft uadyf.ew nofadt he extreme poi
does not dhodoewpandénoegand is insteadRi=aiI0C.IF5 wewhHi al
is also suitable for convective conditions (e.g.,

I n summarays,sess the stRalbadéd yonleopRinldgompietolrord, d and

resultanproese atl | posi Howe Y o jsr & lygtei oonf tsrtBanbds.l i ty
challenged to be used in practUtmals uagdmlciec acthiaornasc t ke
atmospheric conditions can additionally degrade t
requires a priori ,dewheircnhi naaltsioo nc aoufs etsh ed iAfBfLiIHC ul t i es

an apprheach.ore, Rl garniltlhnRswi @fherd | xiedp | i ci t y.

Rip

Fi guRgv e6r jjlufsor sel ected cases. The dat aL. pdihret 9| arcek
solid Iline is the best fitfillval udhei sSedlesodegi dan a ]
l'ine i s Rjjre Oc@mstuasmtd Rianl g ohrei tihmp.r oved

4MOSAiIi C ABLH wvariation and controlling facto
4 . Qveral/l di stribution of ABLH

I n this sect hAeBl,H weard mét hiMEX&8Ad Cr iamgl r el evant cont
basetdhmammu-abhbgl ed ABbhH datatsBad edymemi ned through Eq
t hdedi f ferfenH i s unaytaimeatsleg.i eBheff WIBILH during t he
present and nf diriaghios hehe r e ma iAncicnogn daannaglsyusoefsace condi
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t he csmetaatie, the whole MOSAI C observation period is
and fAsummer (mMehlutpe pedr indbdimy hRPLRInding to the seaso

spring, and sulmmeR7,hhdresapbackisel yd | i deweilnciloautdes g
exist for ;madarhe stehaom cluZ hmost freguemnl yuba PherebHd e
which agrees with Shupe et al. (2011) . Note that

while the vessel was in transit, and tihre trheips ecscemtte
For the pfeirinotd, sudhhke vessel l eMayt hadMOSAWCYi e of | e
through tightl yswomstoH atd attlteed ceetaa iacree generally re
regi on. Measurements from raol yi Juopemwhwat eheclhvese
been excluded entirely from the analysis. I n t he
MOSAiIi C ice floe, the sea ice was not as tightly col
the preferentially | ower ice fraction altddeBL.t his t
For the three weeks in early August, the vessel mo

norttoh anot her pfatsisnigv ep osseiat iiocne nderair t he North Pol e,
|l ower sea ice fraction. Finally, at the very end o
stopping a few times to allow for work on the ice.

Overalln ias7, Blhgp® mean ABLH during it8hen. widli s olss
|l ower thpakhBlhtheoVAercltaicd ¢§uruf ang 20 1a@fgsc pri marily att

to the stronger suppression oifcdheurtfeanpe.r aThie e Ari ¢

suppressed for most of the MOSAI C year, whialte f or
a ti me, moshemommondy &and .a FOBL facrdapaepdr8ht e
devel opment occurs in the Atransitiond period fro

convective ther mal ssdnmturcithuutee atna & HBOESH dr epdedrieheengt iol vee
ABLH#ata (hori zdmtrala bdoauttt e7/d dlaiynse,) wlii1 @0 t he maxi mamt .
ABL sits oshnigplpyr essed in the period fr omanmean) uUAB/L H horfou
onl3eml The specific mechanisms of ABL devel opment
anal y@edtdi.ohsand 4.4, respectively.

FigBpeesents the frequency distribadima tofypAB8L HOwW
the sampdfe SBImbeases is more than that of 3BL and
for 49®BLford NBL, andl hxt e ofccrurCRIin}c.e frequencies r ol
(2023) ,i whiéeultthe show morelNBksdlydtOGBbearadtirée dute
in classifiThbaits obucironer ABLEBEBIdk eamald NtBdwar,d swistma | |
94 % %onodof 7t hvealABelhser t han 400 m,6ambi3te anevpéakrisve
For CBdhstthbution is shifted s20¥mbaovh at hvéadsuBegpdhe rl ar g

than 600 m an80m. mean value of
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Fi goTrieme series of ABLHs tihdriovuigdheodu ti ntthoe (MQS AainGl y(eba)
and red dots indicate the heights of SBL, NBL, an
observed while the vessel was in transiandTsphter i ac
for at | eaBhe 1@r apyudashed horizontal bonne dbeogesay
and white backgroupdi sdhsa du mdyesr imedfitfdeartgendtt lesdue & ,a cie. e .

Awinter o, Atransmel tvnopeanddBsumme

FigBFeequency distribution of SBL height (blue), NI

numbers and the mean values of ABLH for SBL, NBL,
4.2 Annual c¢cycle of ABLH and related factors

Fi g®peesent d tctyelaenmda mont hly ABLM esxtpaetdisttiiocns idnu
of 5t h, 25t h, 50t h, 75t h, and 95th percentiles of
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