
1 ntrwctuctiol]

‘I’lw radar  ilna~,c]yfloln  t,lwlI;l{S-1  Sy~lttlctic  A]mturc
l{adaI  (SAI{) lmwidcs  a)) altcl~latc  view of tt]c sc~a icc
cover ill adclitiol]  to tftc rclativc]y  loIyI,  Iccord ~)rovidcd
l>ytlmSShfl  ~r~~]ltic}lnllrlc:ll:lclio~il(:tcr.  ‘1’ltc~,l)clatic)ll:tl
N A S A  sc.a icc al~,oritlili~  c)r ‘1’caln algorit}lrll [(~avolic?-i
ci 01., 1984]  Ioutilmly  estitliatc.s  ic.c tyjm al~d icc cxm-
Cclltratiolls  ftc))n I]assivc jtlicrc)M~akre ol~scrv~ltic)lls,  IloIv-
cvcr, tflc }Iroccdurw u s e d  to estinlatc tlwsc sa~[m ~ja-
Ialnetcts froln active  IIlicrowave  otmlvatiotls (Kwok  CL
a(. [] {)02]) Co?rtiso a?~d Kwok, [1993]) alc still rclativcl.y
IICWJ. l,ar{!c  s c a l e  (Ic]n]mral al)d sl]atial)  c(nlll)alativc
studies lWtWCCJI tllc cstilnatcs flo][] tllc active and l]a.s
sivc datmcts alc limited by t)lc COvmar,c  and tllc data
w)lulrlc of IIi?,ll rwsolutioll  l~l{S 1 SA1{ data, ‘J’}lcobjcc-
tiv(s  of tllisst,udy arc: to cot[i~mrc  tlw lctricval  results
ol)tai[ml  usirlp, tltc active  aIId I]assive I}rwccdulcs; to
u]idmstalld  tllc I~llysical I[watlit)p,  o f  tllcsc diftcrcllccs;

.and,  t.tm! Il[]])llcfitloli  almut  tfw state of Lltc ICC cow:]..

If rccf)l{lsc)ft}ler~i:allt  al~,oritl]rn results iil(’ cxnltlillc{l,
OIW filldst}lat tllce.stili~at[ :sofl]l~lltiyear (h4Y)  icc colI -
cc)ltratioll  illtlmwilltc[ alclliuctl lower (l~yul)to 30%)
tf)alt t}lat o f  tfic sullll(wr icc collc.cIltl:itioll. 1}(MII  all
icc l)alallce lms~wctivc,  sucl)  large discrcImlLcics  Iwcd
t(Jbcl(xwlvcd.  Ificcurlliclt  stll\’il’cs  t}lcsllll~lr](,]  isclas-
sified a.~ hly ice, then  tl]e h4Y icc collmltratiml du]inp,
t}lc wit)tcr s h o u l d  IW lma~ly  cquivalm]t  to tllc ice co]l-
ccllt]atioll  during  t}]c lmviolls sutnl]tcr’s laillillla,  dif-
fclillp, }Jy all allloutlt, duc t o  melt,  ridp,il)p,, ]m\I/y(,u]lp,
ice f<)llnatioll al~cl mqmrt o f  ice fro]ll  t}tc Ar(’ti(.  ‘Il]is
Illislllatcll  was lmtcd l)y a l~umlm of ilw[,sti~,atols florll
tll(, Iwil]t of vicnv of ttlis  variat)ility  of (tic Illul(icllalh
Ilcl IIliclowavc  sip,rlaturcs  of .sca icc oll Icp, icnlal studies
[77,0f/tas,1993], fIo*l) com~mrisml wit 1, surface  lmasum
]lK’lltS [{klljd  (lll(i ]Kdl(lflid, ]g8:); (:lC?lfC![>,  1992],
and fiolrl all icc t)alalicc lmsjmtivc [(b7rL7so,  1990;
l{oi.}llmk Olld  7’hofllfls, 1990; 7 7 1  O?IIOS (rIld I(O!}llWA,
1 993].

l)at,a IW5c.ri}>tion

‘J’llc colnlmrativc  m~atysisof  tlw active and lmssive  ice
ty~w al)d Cormclltratio]l  Milnatcs u’a.s dolw ii! tllc lc-
~,io]l SlIO\YII ill l“ip,. 1 .  ‘J’llis  covms fill alcn  o f  al)~)rox-
ill)atcly  1500 ktrl by 9(KI kill. ‘1’hc  lc~,iwl is sctcc(c~
l)asmloll  tlmdnt,fuwt 8vailal)lc tous, at tllctilllct.)ftllis
stltdy,  tllroup,)t  t}lc Alaska SAR IIhcility. All data used
ltcrev’cr(\  acq~lirccl }jctw’cell Janua]y IW?alld  .Ialluary
1093.

(;ri(kl(xl SSh4/1  t)rip,lltlicss tcll~]matul(:s  flon) a l l
SSh4/j  CIIW]IIC]S  w e r e  u s e d  ill t}m icc ty}w t\TKl (Jlml~
watm rctrirwa]s. l)aily  avcl-ap,cs  were lna~)pcd to a 3(M
I)y 448 IIlatrixwitfl  a~ridsizcof25  krn l)y’i?f, ktll, ‘1’lle
l{~:tllcl ~17(; f17, ctlallllcls v’(:Ict)sccl  ill ttlcr(:tlit:l’:lloft(>
Lal and li4Y iccc(j))cclltratic)lls  slid tllc22[JllzcllailI](l
was to l)~~]vidc  a~t occa]l Irlzlsk,
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iltlay,cw lmI Itlollttl, wfcrc  used in [Iiis study,  ‘1’IIc lI; llS 1
SAI{ is a (;- bal)d (5.3( ;11z) radar olmatcd v’itll  vtv -
tical  t]alls]l~il nlld lcccivc  lmln]izat,iolls a( i i  look”  al I-
F>t(’  Close! to ‘m”. ‘1’tw alitclllla’s  clevatiolt  lwaTll illullti-
Imtcs al] acioss  tt ack swntll of al)~)loxitllatcly 1 (N kttl
ill widt]l. ‘1’lw  ilnap,c d a t a  used it] ttlis  stu(ly  WCIC 10
ccivcd at d 1 II OCCSSCYI
ill l~aill~allks, Alr&a
caclJ irllap,c l)loduct
t})c 8 l)it digital data
sect ions.

IMIt.a Analysis

at ttle Alaska SA1{  l~acility (A SI’)
Alicillaly  data arcl)lovidcdwitll

fol cfditmatiolt al]d collvelsioll of
il]t,o nollnalimd  I)ackscatt.ct  moss

\Vc use tlw N A S A  ‘JbaIn  al~,orittlln [(~avalicti  ct 01. ,
1984; [;lOC?’S(lf (7? Ld(k171fih7-1,  ]g86)[C)C OIll])[ltCt}l  CC011-”

cclltratioll  of OIXUI  watcl, filst-ycal  (l”Y) iccalld hlY
icc a t  NW1) 25 kln cdl. ‘1’]m ‘J{:aII~ alp,orittl)ll i s  lmscd
011 a ~l~ixitlp, folllmlaticnl  to ICSOlVC tlw tlm h!’f ice, 11’Y
icc and O})CII  waf,cu within  cacll g~id clcllwllt.  ‘1’lle icc
at)d watm  si~naturm  am assumed  to IIavc tcltllmrally
allcl s}~atially  stable. fyadimt and Imlalizatiml  r a t i o s .
‘J’tw]uccisio!)  c) ftllcc,l)cll u’atcrcstil[lat.cs,  ill tlie]lcaw
fol( arid (;llukcl)i Seas, la)~p,cxtj(!tucx~ll -2.143.1% and
().6:1 7.4% [Cmdic?-i, 1992]. ‘J’llcvariaI~cc  illtllc.  hf}’i(.c
cs(illlatcs,  wtlc]l conl})alcd  wittl estilnatc. s froln otlm
M: II SOIS, alc }li~,llcr and trc]lds  arc 1]0(,  evidnlt. ‘1’tw
lcadcl  is Icfcl]cd  to Cavalim.i [1992] fm a sulnlnaly  of
tllediflcrcrwcs  l}c:tw~cclltllc!rltialll  al~,oritlllti  iceco~lccll-
tratiom and tlmsc  derived by ottwr  SC! IISO]S.

RTC u+c a brwkscattcr-based clmwificatic)~l  al~:o~ ittllll (d<,-
sc,libccf ill Kwok  CL at.. [ 1 9 9 2 ] )  t,o idcmtif+y icc tylws ill
tlw SAIL data. ltacll  J)ixcl is clawificd il}to o~m of tfle
[I)m<’ catmp,mics: M Y ,  11’Y and sllmottl  icc/ol)ml wtl-
(cr. No a(tcllll)t  is lnadc  to resolve tlw IIlixiurc  of icc
ly}ws  Witl)il) a l)ixcl. ‘J’lic l)crsistcltt  backscat(.c]  colI-
ttast lwtwccll MY icc ali{l 11’Y  icc [Kumk  a?ld C?~t/tli?Ig-
}~a~ll, 1994] was used to as a disclilnitlallt  lmtwml the
two icc ty~m~,  ‘J’lIC willtcr  alp,oritllln  solnctiltjcs  fails to
co]rc.ctly classify olml water a]ld lmv icc ctuc t,oovcrlai)
illtftcil I)ackscattcl  ctistributiolis.  JIktfc?ct  C( at. [1994]
Ossc%scd Llw Jmformalicc  of ttlis  algorit}lltl al]d Ic]mrtcd
that ttm J)rcwisiotl  of hfY ic.c colicclltration  cst itnatcs  arc
~)ctLerthal16%.  J)~tllcirc oll~~)aratii~cs tll(lyu itllJ,allcl-
sat data, .WcflcrL a?wl llcil~ticks [1994]  Jmitltcd Ou[ t}la(
IF}’  iccalld o]d icccoukf  bcclcarl yscj)arated  tI:L<cdolI
tllcir  sc.attcrillr, cocflicicllts;  their  study  slIowd aII c-
ror of 5 8°Al for comJ)act  ice conditions, our ovaluatioll
o f  tflc hfY icc lctricval  rnoccdurc!, usitlp, tc]l Jlairs of
SA1{ i~tlap,c data of ttlc F,coF,IaJ)tlic location  flol[} tilt:
3 day JIII{S-1  rclwat  cycle, S}WW  diff’crencmof  less tt]all
1%. ‘~’tw rcsultssll~,p,cs( tJlat  tttc!sip,llatalm  al~st:lt)](,
at lca.~t ovm tile sllo]t,  te]lll  and t,}lat, t,fm lli~,llcl ullc{:].
killt~ O~)X!l V(!d I)y ~{ktk!?CT  d Qt. [19[)4]  COUk] \)C (!UC
10 a colltljillatio]l  of sJjatial  01 t,cllir)olal varial)ilit,j~  of
t}]ciccsip,tlatllt(:{)~~cl  t}JcJ()]lF,cltcrtrl.  ‘J’llcIli~;l)cl tllall

1101111:11  Imckscatt(,l of flos(-fl(nvc]  C(M’INI  sca icc cOUI(I
also 1)(> l)10i)]c]i18tic dllc to tlwil tilll(sCl(>J)clt(Jcllt sif:tlil-
(Ul( [}(WOk Cl?ld Cll?l?li!19h{l?11, ] 993], })llt W’C CXJ)@  t ilat
(tw nrea f[actiol) of ttlis  icc catc~,oly to h less ttlall  n
f(wv  I) CICCII(  it] tl)c willtcr  Arctic  away flo~n ttj~: co:lst.
A litnitatio]l  with this hackscattm-l)ascd  classification}
is tllc lmte))tial  collfusio~l  Iwtwremt dcforjmd  J“Y icealld
hfY icc csJwcially i)] tlw rep,io)i of transit iol) I)ctwwtl t l)c
scasol)a]  a]id Iw]cll]lial  ice xo]lc.s  [f{ig>~o~ old lh,i7&lIa-
/cT, IWf]. ]Iotll icctylws tlavcsi]ilila)  I)ackscattcl  and
Imscd o]) t}wil analysis of aimaf~ SA1{ data, tt)c h4Y
ic{’collc(:l)tlatioll” could l)cc)l~crcstill)atecl  hy as IIIUCII 8s
1 [)(XI

olllyicccolicclltr[~t.io~l  isdclivccffrwll SAl{clat,aillt]lc
SUIIITIICr.  Afte~ tllcolisct of lnclt  ill tflc sl)ril)~,, tlm col I-
ttast I)etwwnl  11’Y  and h4Y ice at (;-l)alld  i s  lost and
tlle~c is at J)rwmlt  lloeffmtivc lncalts  fol ice tyl,c  cJa.s
sificatioll  ill ttle salnt[lc!r  tillm. ‘1’hc  sul[tmcr  sca icc
coi~(!] at  (;-t)alld  has atl avcra~,c ra~l~,c o f  backscattcr
tlmt is hctwcc~l - 17dll and - 12d11.  At CVV, o~)c]l water
llackscattc]  isdcJmldeld c)livri)!d  s~,[w(l  ar~cli$tyl)ically
lli~lm tlla]l that of ttlc icc covtn if tllc witld s~~ccd is
almvc 4-5 ][]/s. ‘1’llewxill]atlla]  look dirt! ctioll  il)ttoduccs
(MIly 1-2 dl]of lnodulatiml  of t}lc})ackscattc~  at JL1{SI
l(wk all~,lcs. \l’e m(itnatc oJm]i watm ill lea(]s l~y us
illf: aTl alp,o]itllrl)  [Conliso a?~d KIIIok, 1993] w])icll takes
ad~wllta~,r of tlie }Iip,lm Imcksmttcr  {Jf wi~lcl-10~l~,}lcllecl
OIW]I  ~vatm relative to ttlc icc cover. (Jsitl~, wittd s~xwl
as a]i i]lit ial fI, uc.ss, t}lc tllres)lolds  arc adjusted visually
tc)cliscli l]liltatct  )ctwr~wllw  ratcralldicc. ‘1’llcJ~rcci!~ic)lic)f
011[ icc collcclltratiotl  cstitnatcs arc ar)lmoxit]latcly 2-3%
(llllill~willdy  cc)ll(litic)lls (a~JOVC4-~  11)/S).  l)utitt{!calln
C.OIlditiOllS iCC COIIC(!llh’atiOllS fITC  ako dCIiVd, bll~ tlIC!

ullccltailltics arc hif{lmr Imcamc of ttlc declcasc  ill coli -
tlast, ‘1’lw lnccisioll  of ulldcl tl~cs(>cc)ll(litio)]s,  lmscd o])
lclwat(d lfisua] classification] ofttlcsc ilnar,cs, is aj)l)rox-
illlatc]y 10%. Sillcc lrlcl(~mtlds arc blc]IcJcd ill with (I]c
hackscattcr  of icc and SIIOW CNI icc fiocs, t,tlc lllclt~mllds
alc cl.awificd  a.s sca ice in OUJ alp,oritllln, IJowewv, sal)
resolutio!l Icadsaremt,  accounted fcmalld cc)lltritmtcto
ovcrcstilnatw of t}Ie ice collcclltlatioll.  h401c Cx(,(!llsivc
otmlvaticms,  J)rcfmakdy  airborlwsurvcys,  arcncc{,ssary
to Iwttcl  qual~tify this mor.

llcsu]ts aIld IIiscussion

(;oillcidmlt  ice tylm and cmlccmtratioll  d a t a  d e r i v e d
fto~ll l~otfl SAIL a~ld SShfl data arc l)lot.tcd irl 1’i~,.2,
‘1’lw Icp,ioll of study isdividcd into  five latitlldc Iml)(is
with  intclvals  of 2 . 5 °  startillp, at 7fY’N.  ‘J’tlc ice co])-
cclltratioll  results  fro~ll  both  J)roccdarc.s  wc]cp,clicrally
cmlsistcld  cxcc I)t durillp, t,flcsullllllcr,  M,llilc tlw hfY icc
(:ollcel]tlatic)l]s  diflcr su})stalltjally.

III tt]cwitltcl (f)ol]l  .Ja~l. h4ay), tllctcltal icc. c.olicclltt; \-



ti<]]ls  ap,[[,{i 10 lvi(llill (IIC ultcmtaillty  of  tlIc esliill:ltes
at al{ lillitll(l(’ I)a]lds.  ‘1’tl(’  IIrallfot  I Sea is allll(lst ] ()(){~,
ic(~-rm’c]ed.  \VILcII  data ll(~il)ts Iic outside tllc ]t,p,ioll {If
validity ill f,rtr[licl)t  slid lw]arizrttiolt  slmcc!, (Ilc ‘Jk,alI]  al
~1,<~1  itlllll  occasim}ally lwovidcs  alml]alcms  (x+tilllatcs of
ice collccll(ratic~lls  t l]at alc glcater t l]all 1 (W dut i)]f,
Itlc witl(cl.

‘1 ‘tm MY ice co~lcmltrat  ions froln t t]c two a!lalyses,  tl(nw
CVCI, alc qui(,c dillrxmlt. ‘J’tw SA1l-dCI iwd  N4 Y ict! c(m-
CCIIt I atiolw ale quite stal)lc  at the lli~lw[  latiLudcs and
time is IIo si?,nificallt illcrcrmc or dcmcasc  ill tlw allloutd
of MY ice Cxcq)t  jmar ttm t] allsitim] bctwcm]  tllc Iwl{!iI-
Ilial J)ack and tllc scasollal  icc Zmic. ‘J’l]c.sc  MY cotlcclI-
t I at imls arc col)sistc]lt  wittl  ice! kitmnat,ics  duriti~ t Ilis
lmliod alicf our cxlmctation  ttlat t}iis ljalal]letcr  stays
fail ly co]lstatl(,  cs~mcially ill tflis l)art of tlm lk’aufo]t,
,Sca and tlte cc.]ltral Arctic. Witlli]~ tfm two ]owcst lati  -
t udc trends, wc W rilmtc  ttIC Vrrrial)ility  to ttle adw:ct,iml
o f  h4Y a]d l~Y icc illt,o trIIcl  out  of tflc rcp,ioll of study
a~ld lmssit)ly  to tlm ridp,inp, of l>Y ice.

‘1’}Ic  ‘Jhala alfy)rittlln r e s u l t s  afs sllmr]) ill l“ip,. 2 ilidi-
cat c a t rmld of dm crisi]tp, hf Y ice rmlcmltrat.io]l at t lIC
lli~,llel latitude ba]ds. lkiwccn  ?5°N rLIId ?7.5°N,  ttmc
is a ~,lcaim t,flall 30% dmr{!asc ill tllc h4Y ice col]cctltla-
tiol] I) CIWWII .lanuar~~  and h4ay. We cl)cck qualitatively
to scc w]wtfim this  dccImsc  is rxnlsistc]lt wit}l ice kitm
Itlat its. l)~uir]p,  tflis }miod  (tmtwcml Sc])tcll]lm  1, 1991
AIM il 1, 1992)  tllc ic.c cmwr is actually slip,tltly colIve  -
fI,cIIL (() 1 ()%,) which s] Icmld yield an incrc!a.w rat]m tftat
a  dmeaw ill tfw h4Y icc col)cm)tratioll.  Wit]) a InrmII
velocity  of ‘2 CJII/S,  tlIc\ total disldarwl]}cllt of t,l~e icc is
ICW ttlat 240 kin, wlticl] is slna]l co]nl)ard to our rcp,iol}
w’}licll rnlcollll)a.sscs  al) area  of  1500 kln Iy 9(K)  ktn. I t
is di(licult  to cx~}laill tf]is trclld  froll~  tfw lms~wctivc  of
ir(, covm dive) p,rulcc o] a IIct advmt  iol] of hi Y ice out
of (ml study rq,iol}.

(;ould  tlic dccrcasillfi  trm)d be cxldailwd  if  icc advcc-
t iol] a]ld divcrp,cllcc we] e ]tot tllc causes?  We cxalllillc
(1’’i~,.  3) tf]c daily ~,radicnt slid lmlal izatioll  ratios of
tllrm 100 ktll x 100 kln rcgiolw  ccIIt,cJcd at tflc follo~’-
ill~, ~cop,ra~dlic locat,iol)s: A(80°fl,  130°W),  11(77  .!jc’Nl,
13b0W) a]ld (;(75°N,  140W).  At hi{:ll icw coilrnlt ra-
timw ill t,lic wi)lt.cr,  t,hc gradimit  ratio is tfm }miticilml
~mralllct,er  wllic]l allows tlw sc~)aration  of N4Y icc frolll
I(’Y ice. II) additimt  to t lic small alnl)litudc  val iatiolts,
llmc is  a slowly itlclcasirl,g, trclld  ill tflis })a]allletcu it)
all tllrec  I cp,iol)s a)id is cs}wcially  obvious af(cr  day 100.
‘1 ‘I]c fp adimtt Iat,io va] im tmtwcnl  () fol 1 00% III’ icc
ald -().()9 for 100YC,”  MY ice. A)~y illcrca.sc ill this ]atio
would tclld to dccrccasc t lIc cst ill latcd IL4 Y icc cot Icet It I a-
timl. At 1 ()()cX,  icc colmnltratioll,  a]! ilncasc of 0.01 ill
tfw \: I adimit ratio would dcmwa.sc  t}lc cstil[latcd  h4Y icc
cc)l]c(,~]tratic)rl b y  rrl)l)~oxit[latc]y  11 x,. ‘J’]lc  illcrcasitl{:

()])ly a (t)rlilm~ativc  analysis  of total icc co~lcclltratiolls
is lx)ssil)lc siltce Ilcittlcr ttw active m I)a.wivc rIl~:oI it IItlls
call mt illlat c icc ty~w collcmltrat  ion ill tflc sut[llnc[.
Cm/{i.so a?ld Krmk [1 993] ]J]ovidc a  lnorc colII[)rclIcII-
sivc analysis of tlli~ diflcrcnlccs  tmtv,rccn active and I)as
siw ot)scrvatimis  f o r  tl]is su]ll]l]er Imiod. After  tlic
Ollsct of’ l[lclt ill s~ll-itlp,, tfmc is a gradual itlcrc.lsc i]]
tll( at(al f] ~ctioll c)f o]m.]i watm.  ‘J’lm SA1l-derived icc
Concc)lt rations arc ty~)ically Ili?,lmr tllall  tllosc  of t,flc
‘J’calll alf~,orithrrl mtilnatcs al]d ttlc diffe)c]lces  arc  Imrc
[jro]lou]lccd  at 10WCI  Iatitudcs.  A ~)ox<it)lc  caus( of tflis
[disc.ussd  ill CmItiso o,,d KvJok,  1993] is tflc co])t 1 ii,w
tiol) of IImlt lwnds to tllc ormn water cstilnatcs. Water
itl IIlclt lwl)ds IIas t IIc salnc  pcawivc IIlicrowavc  sifi~laturc
a s  that of water  ill ojml  ]cads causill~ all ulldcmstilna  -
timl of icc Colwmltratioli. ‘1’]m lal~,ct diftcrcl]cc ill tflc
I(m’el Iat itudc  t)ancts IIlay bc ildicativc of t]lc ]ati(r]dc
dcl)c]tdcrtcc of lrwlt  l)olld fr act imi. \Vc I]otc a~,aill t.flat
t IIc SA 1{ cst ilnatcs  arc biased  toward o~’cr-cstilllatic)l]
of icc c:o]lcult I at io]] lmcausc sul) ]esolutiorl  c)~wII  leads
aIc II IOS( likely  cl~awificd  as icc ill  tllc su]]]incr  tiltm. J\Je
(1(1 It[)t kllour,  ill tlw CUI ICIIt clt)sc>r~’:~tic)]lal  liter  atuw,
tfw Iclat  iw awa colltt ibutiolt  o f  SUI)  rcsolutio]l  leads
OIId ]tlcltjm]lc]s ill t)lc  .SUIIIIIICX. If tflc colltlil)utio~l  is
slllall a.s wc discwwd  earlier, for ]ncltlmld  colwmtra-
tio]w  o f  X) 30(%  the mdtlwlds  would  SCXVII  t o  IN t,flc
dOII ki)la))t factor whic}l afi’cct tllc lnicrowavc sip,llat urm.
l]) otflcr  words, tlw t)ll(lc!~cstilr)atic)rl of tflc ‘1’calll alp,o
Iitl)lll is II)OIC sir,[lificalk  tllall  tflc bias  il]tmduccd  t)y
sl[lalt I(w<Is.  ‘1’lmsc biases  c.al) ol~ly be I{vx)Ivc(I  w i t h
Ilir,l)  lcsolut  iolt am ial sulvcy.

A t  tfw clld of ttm SUIIIIIW],  tllc survivill!, ice froln t,t)c
l)lcviolls  S})I  illp, fJWKJIIIC.S  hq}’ ice. ‘])]IC sA]{ ycsll]t,s

SIIOW t,l)at t Im hlY ice collc.cntratio]l ill ca~ ly oct,ol)cr
is rou~,llly  cquivt{lc]lt  to ttw SAl{-derived icc c.ol Iccntra-
tio]l at slltll]rm’s  mIcl. }kwd 011 t}tc SAll  a]lalysis,  t]l$
icc cowr sccm)s to h fairly co]n])act with IliF,ll COIICCII-
t ratimls  of h4Y ice at all latitude tlallds. l]! ttw followil~p,
Ilmltl)s,  tllc collcclltratioll  dccrmscs  (wqmcially  at, t,flc
lower latitude-s) and rcturi)s  to a kvcl  co]l]])aral)lc  to
that of t lw I)]cvious  willtcl.  Vrc  attril)utc  t,]]is domc~sc
t o  a  collvc]p,mlw irl tflc im covm ill tllc sutll]nm  fo-
Iwwd I)y a dive} fI,mIcp  of tlIC irw covcq ill Novc]nlm  alId
I )ecmIIlm.  lTIdwd, t })(, velocity fields (lmtwcml  A[)ril
1 - Sc})tcllllwl  1, 1 W?) also i]ldicatc  a COIIVCIp,CIICC  of
t IIc icc cover ill tflis rq,iml  of al~]m)xilllately 1() 20’% in
tflc SIIIIIIII(,l  ill tlIc lovm latitudes aJId divmp,ettcw of a
slliallcr  rlla~tliludc  ill ttle fal l .  ‘1’lIc ]Iip,ll]y  rwn])act  ice
COVCI (l]i~,ll  ice c{j]lcc]ltratio]l)  CaII  Iw SWII il] tllc SAI{
itllap,c d a t a .  At t}lis tilnc,  ttic ice covci SCWIIIS t o  t)c





i s  :I[)l)loxil)):it(,ly (qllival(~tlt 1 0  lIIC i((’ (x)l)c(,ll[ratiol) at

tl)(~ clld o f  tfIc slllIIIII(’1 ‘I’l I(W’ al Ialys(w s(<’111 to p,iw.  a

(wtlsist(.tlt  v i e w  o f ’  tlIc aIIIIIIal cycl(i. ‘1’}1(,  ( }-l)aIId I adtII,

(() fifst-r)ldcl, i s  lIot aflcctd I)y slIow cov(II WlICII tlI(’

l(!IIIl)c Iatul(, is  lWI(NV  ftcczillp,  and IIluctl ICSS sctlsilivc
to w(,at twt cflccts  t Ilall t lie IIip,tm fl cquc]icy I adiolllctcl
(’Ilallllcls.  ‘1’tlc equivalulcc  lwtwcc]l  suu IIIlcl ice IIlil)il[]a
aIId witltm hlY icc rx)IIccIItr at  io]l, and tl)c stilall flu(-
tuatimls i]) tlIc SA1{  cstilnates il) tlIr willtcl lead u s  ~o

1)(’lievc that tllcsc  cstilnatcs arc at least co~)sis(c)](.  At
t.flis lmillt,  tllc analysis  of (.JIc SA It data oflcrs a]lotlicl
cs[i I[)atc o f  tlw hlY ice, wtlict) SCWIIIS  t o  I)c colisistw)t

wit}) tile SUIIIIIICI ice coI)c{:lltI atiorl.” I f  tlIc SAI{ i s  col -

rcct,  tlm] t lIC ‘lhII)  rrl~~,oritlltr)  Iltldcrcst iI[)atcs  t lw hl Y
i(:c I)y Well a Iarp,cl ril IKjulIt  tllrlll I)lcviolls stlldics  IIavc
s} IOW’11  aIId illl])]y  a }]ip,lwr  hOY ice u)llcc]ltlatiml  ill t]lc
I k!aufol  t sm.

lkcausc Illcltlmjls have si~,ilatulcs  of elm) watm a]ld
t t w ‘Ikrln  al~,orit  11111  dots Id disc] illlinatc 1A wee.]) tl N

two s u r f a c e  t~~})cs, it ul]d(!rcst illlatcs  the ice col)cclltrf(-
timls  ill tlw sulnlm:r. If tile ltwlt~wld  collcmltr  at ion
is  30%, tlml tllc ic(! collcclttr atioll  would  be utldcrcs
tilnatcd t]y a silnilal  at(loullt.  ‘1’tlis  is  co~wis(c]lt  wii t]
t}lc diflcrmlccs bctwccvl t}ic SA1{  alla]ysis  arid tllc ‘Jkalll
:Il{),orit,}llll anal. ysis: t}lc SAI{ cstilnatcs of total icc cw-
cclltrati(nl  is always lli~,lm tllal~ that of tllc ‘Jkall) ril -
F,oritlllll  cstit]lritcs  ill ttlc sul II II I(!J.  If ‘Jk,alt] alp,(n itllrrl
utIdclcst  ilnates  Llw total icc co])cm]t I alioll  due to lllclt-
Im)lds, cs~)(!cially ill ttle irc II)arp,ill i]) tlIc SUIIIIIICI, t}Im I

co] Il})utcd total irw al M would also be ulldrvcstil[] atcd.

‘1’llc wt,ilnatcs  frxxn tlic SA1{ md ‘lkaIII alp,oritfin)s  lmo
vialed two fail ly diflmmlt views of t.flc }haufort Sea icc
cove’1.  ‘I’l Ic lil[litat  ions of lmt tl alfI,c~]  itflllls W(LIC (I is
cussed. ‘1’lw diflcrm]c(.s  cx~)laill smiw of (}IC ~J(wsil)l(,  i)i -
ascs of tflcsc al{~, orit]ltrls  due to variril)ilil~f  itl si~, ftaturc
:L$ fullctio]ls of w’avc]cl IfI,(}I  alId C!l[ViIOlll[K!l\  tal colldi-
tiolls, ]“ut,ulc illv(:stip,:it,iolls  usity, tfmsc datfiwts s} Iould
lIc caut ious of (Jw l)ossil~lc l)ia.scs illtrodllccd  I)y t)lcsc
riltalysis  alp,or itl)lns.
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