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Anorauig. [IpoanamizoBaHo mNepioAWYHYy Ta AamepioAMYHY CKJIaJOBI 3MIHHOCTI TOBIIMHHM CHDXHOro mokpoBy (TCII) Ha
METeOpOJIOTiuHiH AinsgHi 0. [aninae3 (apxinenar ApreHTUHChKi ocTpoBH). [100y10BaHO MYIBTUILTUKATUBHY MOZETH YaCOBOTO XOIY
1i€i TOBIIMHM, BU3HAYCHO aMIUTITYJH Ta (asu CHEKTPaJbHHX CKJIAJOBUX IPOLECY, BHSABJICHO CTATHCTUYHO 3HAYMMHUH NOIATHIH
TpeHn, sKui ckiaagae ~5% Ha pik. Ha ocHOBI moOynoBaHOi Mojeni BUKOHAaHO OIIHKY XapakrepHoro uacy 3miHHOCTI TCII Ta
CKJIaJICHO IIPOTHO3 TOBIIMHA CHDKHOTO TIOKPOBY Ha HAfOJIVDKYI IBa POKH.

Long-term and seasonal variability of snow blanket thickness at the Galindez glacier. L.M. Belokrinitskaya, V.F.
Grishchenko, V.N. lvchenko, S.V. Klock, G.M. Kruchenitsky

Resume. Periodical and irregular components of variations in snow blanket thickness at the Galindez Island, the Argentine Isles
archipelago, were statistically analyzed. Multiplicative model of temporal series of this thickness was created, amplitudes and phases of
spectral components were determined, statistically significant positive trend was revealed, its value was 5 percents per year. An
estimation of characteristic time for variations in snow blanket thickness was made upon this base and this thickness was forecasted for
next two years.

Ce3oHHasi M TOJITOBpeMeHHAsi N3MEHYMBOCTH TOJIIIMHBI CHEKHOIO0 MOKpoBa Ha Jegnuke I'anmunes. JL.M. Bemoxpunuikas,
B.®. I'pumenko, B.H. UBuenxo, C.B. Knok, I''M. Kpyuenunkuii

AnHoTauus. [IpoaHaan3upoBaHbI IEPHOANYECKAS U allepHOANYECKAs COCTABISIONINE H3MEHUYHMBOCTH TOJIINMHBI CHEKHOTO MTOKPOBA
(TCII) Ha MeTreopodoruyeckoi miomanake o. [amuHne3 (apxumenar ApreHTHHCKHE OcTpoBa). IlocTpoeHa MyJIbTHUILTUKATHBHAS
MOZIETb BPEMEHHOTO XOJa 3TOH TONIIMHEL, ONPEIETeHbl aMIUIUTYAbl U (Da3bl CHEKTPAIBHBIX COCTABIISIONIMX IPOIECCA, BBIIBICH
CTaTHCTUIECKH 3HAYNMBIN TIOJNIOKHTEIBHBIN TPeH[, paBHBIH ~5% B rox. Ha ocHOBe MOCTpOEHHOH MOJEnM BBHITIOJNHEHA OIEHKA
xapakTepHoro BpeMeHn n3meHunBoctr TCII ¥ cocTaBieH POrHO3 TONIIMHEI CHE)KHOTO OKPOBa Ha Onvpkaiiiine aBa roja.

1. Hcxoanble JaHHbIE U OCTAHOBKA 3a1a4U

C 1997 roma Ha yKpamHCKOM AaHTApPKTHUECKOW CTAaHIMH «AKaneMuk BepHaackwi»y OpraHM30BaHBI pETYIAPHBIC
M3MEpEeHMs TOJIIUHBI cCHeXkHOTo nokposa (TCII) Ha MeTeoposoruueckoi miomanke 1 gegauke Jomarmnmii o. [Nanuanes. U3
pHUCyHKa 1, Ha KOTOPOM BH3YaJM3UPOBAHHBI JaHHBIE M3MepeHud 3a 1997-2005 r.r., BUAHO, YTO BpeMeHHAas W3MEHYHBOCTh
TCII nmeeT TOCTATOYHO CIIOXKHBIN XapakTep, BKIIOYas B ce0s Kak CE30HHBIE, TaK U JPYTUe MepUOIUYECcKUe W3MEHEHHs, a
TaKKe alepUOIMYECKYIO COCTABIISIONIYIO, BRIPAXKAIOIIYIOCS B TTOJIOKHUTEINBHOM TpeH e (puc. 1 1 4 Ha 11B. BKIIEHKe).

B mHacrosimee Bpems, Korzja MMHMPOKHM (poHTOM Bemyrcss paboTel MO OOHAPYKEHHIO M JHArHOCTHKE
JIOJITOBPEMEHHBIX HM3MEHEHMH B KIMMaTHueckoil cucreme 3emiu [l], mpeacraBisieTcss BeCbMa aKTyalbHOW 3ajaya
JIETAJIbHOTO N3y4YEeHUS] BPEMEHHOM M3MEHYHBOCTH TaKOTO Ba)KHOTo mapamerpa, kak TCII B 10’)KHOIOJISIPHOM pEruoHe,
KOTOpBI C OJHOW CTOPOHBI AKTMBHO Y4YacTBYyeT B (OPMHPOBaHMHM abOeno 3eMiM, a C JpPYyroil TECHO CBs3aH C
N3MEHEHHUSMH PETHOHAIBHON TEMIIEPaTyphI.

2. IocTpoenne perpeccCHOHHOI MoaeIH

Juss w3yuenuss BpemeHHoW wu3MeHunBoctd TCII ObUTHM TNpHBIICYECHBI JAHHBIC €XCIHCBHBIX HW3MEPEHUH W
MpeAoKeHa MyJIbTUIUIMKATUBHASL PErPECCUOHHAs MOJIENb BUJIA!

T(t) = S)Q(t) + res(t) (1)

TIe T _ nanasle m3mepenuit TCII; QM _ ce3onHas m3MeHunBOCTh TCII; S(t) _ oruOaromas Ce30HHOM
U3MCHYHNBOCTH, OTBCTCTBCHHAA KaK 3a HepI/IO)II/I‘IeCKI/Ie U3MCHCHHS, HC ABJIIOIIUCCA FapMOHI/IKaMI/I TOa0BOro Xxoaa, Tak U

3a aleprUoIMYEeCKIe N3MEHEeHN (TPEeHN); res(t) OCTATKHU MOJEIUPOBaHUSI.

Cpa3y oroBopuMCsl, UTO pa3/€I€HUE HAa MEPUOAUYECKYI0 M alepHOIUUYECKYI0 COCTABISIOLIME JOJITOBPEMEHHOU
U3MEHYMBOCTU SIBJIIETCSI B BBICOKOM CTENEHU YCIOBHBIM. XOTS B KIMMAaTHYECKUX U O30HOBBIX HCCIEIOBAHUAX
TIOCJIEIHETO BPEMEHH NPUHATO UICHTU(HUINPOBATH JIMHEHHBIH TPEH KaK pe3yIbTaT aHTPOIIOT€HHO JIesITeIbHOCTH, Ha
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caMoOM [eie Hemb3st & Priori yrBepXkaaTh, YTO CTOJNKHYBIIHCH C TAaKWM TPEHIOM, MBI HE OOHAPYKWIH PE3yiIbTar
MEUICHHOTO KOJIeOaHus, IepruoJ KOTOPOro ropas3no 0oJiblie IIOJHONH BPEMEHHOH NPOTSKEHHOCTH HCCISYEMOro psa.
IToctpoenne momemu (1) ocymectBimsuiock cuenyrommmM obpasoM. Cesonnsiii xox TCII Beimemsuics myTéM
COXpaHEHHs CTATHCTHYECKU 3HAYMMBIX (TI0 YPOBHIO 95%) rapMOHHK T'OI0BOTO X0/1a B PETPECCHOHHOM Pa3I0KECHHH:
T(t)=>a, cos[kQ(t — 7, )]+ Seazres (t)
k 2
27

re: 36525_. yrjoBas wacToTa IEpBOl TAPMOHMKH TOZOBOTO XONA; 2K— aMIUIATYAbI TapMOHHK TOLOBOTO

Seazrest) _ ocrarku cesommoit mosemi TCIL

Q(t) = > a, cos[kQ(t ~7,)]

T
X0/1a; K — (ha3sl TAPMOHKK I'OJI0BOTO XO/a;

Xapaxkrepuctuku Mojaenn ce3oaHoro xoma TCIT n300pakeHbl HA pucC. 2.
Orubaromas Ce30HHOTO XO0Ja CTPOUTCS IYTEM OINpPENeNIeHUS] CTaTUCTUYECKH 3HaYMMBIX (IO YpoBHIO 95%)
KOd(QQHIHEHTa PETPECCHOHHOTO Pa3I0KECHHS:

T® _ S, cosfo, (t—t,)] + 4t + mres(t)

QM) = 3)
T()
b QM) . o _
rae: AMIUIMTY bl CIEKTPaJbHBIX COCTABJIAIOIIMNX ITpOIiecca ; YTJI0BBI€ YaCTOTHI
T(t) T(t)
Q(t) .7 Q). A4 _.
CIICKTPAJIbHBIX COCTaBJIIOIIMX IIpolecca ; a3bl CIICKTPAJIbHBIX COCTaBIIAIOIIMX IIpolecca ;
JIMHEHHBIN TPEHJ; mres(t) _ OCTaTK{ MOJICIIUPOBaHKs OrHOaroel Ce30HHOTO X0/1a.
AMHHMTyI.‘II:I FTApMOHUK Ce30HHOro Xoaa
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Puc. 2. Cezonnsiit xonq TCII (aMImIuTy el TapMOHUK — a, Pa3sl TapMOHHK — O, (pa30BEIif TOPTPET — B, TpauK — T).

Tt
[
YacToThl K omNpeessich Mo CleKTporpamMme Tpolecca Q) , @ OCTaJIbHBIE TAPAaMETPhI BHIYUCIISUIICH METOIOM

S(t) = >_b, cos[e, (t—t,)] + At
HaMMEHBIIMX KBaJApaTOB. XapaKTepUCTHKW orudaromei cezoHHoro xomxa TCII k
n300pakeHbl Ha puc. 3.

BennunHa mocTOSTHHON COCTaBISIONICH by = 0.76, a Tpenna A=531+07%8 TOJI.
Kosddumments! gerepmunamnun’ (R?) MOIeIMpOBAHHS MPeICTABICHB B TaGITHIIE.
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! Koo duumenT neTepMUHALIME MOJENH TOKA3BIBAET, KAKYIO YaCTh H3MEHUHBOCTH MOZENHPYEMOTO MPOLECCa OMHCHIBAET
mozens. OH paseH 100% 1 naearsHOM MO U HYIIO T O€CIIONIe3HOH.
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Puc. 3. Orubaromas cezonnoro xoaa TCII (a — aMIUTUTYbI CIEKTPAIbHBIX COCTABJISIONIUX Tpoiiecca, 6 — da3bl
CHEKTPaJbHBIX COCTABIAIOUINX MpoLecca, B — rpaduk).

Tabmuma.
¢ deKTUBHOCTH PA3JMYHBIX 3TANIOB MO/AeTUPOBAHUS
Ce30HHBIH X0[ Orubaromas CE30HHOI0 X0/1a MynbTUIIIMKATUBHAS MOJIEIb
67.8% 84.3% 88.5%

CpaBHeHne MoJieNH ¢ TaHHBIMU HaOmoaeHuit u nporso3 TCIT va 2006-2007 r.r. npeacTaBieHbl Ha puc. 4.
JI1sl OEHKH TOJHOTHI MCHOJB30BAHUS HKCIIEPUMEHTAIBHBIX JAHHBIX HPH MOCTPOSHHN PETPECCHOHHON MOJEIH

OBLT MCTIOJIB30BaH MPEUIOKEHHBIH B [2] KpuTepuii — OJM30CTh OCTATKOB MYJbTHUIUTHKATHBHON MOJEITH res(t) K Oenomy
mymy. B kxadecTBe KpuTepmeB OIM30CTH K OeloMy IIYMy HCIIONB30BAINCH cTaTUCTHKa JapOmua — Batcona (s
Oemoro myma e€ 3HaYCHHWE paBHO 2) W KO3(QPUIMEHT [meTepMHUHALMU MOJICIUPOBAHUS HHTETPHUPOBAHHON
MIEPUOIOTPAMMBI OCTATKOB JMHEWHOW OJHOPOJHOHN (pyHKIMEH wyacToThl. Kak W clieZoBalio 0XHIaTh, CAMH OCTAaTKH

res(t) oxasamuce sechma JlaNieKu oT Oenoro imryma. 3HaueHue craTucTuku JlapOuna — Barcona coctaBuiio Juis HUX
0.69, a xo3pHULINEHT NeTepMUHALNN MOJCINPOBAHUS HHTEIPHUPOBAHHON IEPHOIOTpaMMBl JIMHEHHON OJHOPOTHOMN
¢dbyuknueii yactotel — 45%. DTO OOBICHACTCS TEM, YTO COCEAHUE OTCUETHI JakKe B IMOMECSYHO OCPEIHEHHOM DSy
OCTaTKOB HE SIBISIOTCS HE3aBHCHMBIMH, T.K. XapaKTepHOE BpeMs alILIUH W aKKyMYJSINH CPaBHUMO II0 TOPSIKY
BEJIMYUHBI C MecsieM. /I WCKITIOYCHHs BIUSHHUS HHEPIUOHHOCTH Ha3BaHHBIX IPOIECCOB Ha OILCHKY KadecTBa

MYJBTHIDTMKATUBHOW MOJENH JUI MOMECSYHO OCPEAHEHHBIX OCTATKOB res(t) ObLTa TIOCTPOCHA aBTOPETPECCHOHHAS
MOJIENIb BUJIA:

rest(t) = ickres(t —k) +res, (t)
P (4)

JUISL OCTaTKOB KOTOPOH res, (1) 3Ha4YeHHe cTaTuCTUKH J{apOuna — Barcona cocraBmino it aux 2.000, a ko3 duruent
JIETepMHUHAIMN MOJEIMPOBaHNS MHTETPUPOBAHHON NEPHOAOTPAaMMBbI JINHEHHOW OJXHOPOAHOW (yHKIMEH 9acTOThl —
99.0%. Crartuctuyecku 3HAYUMbIMU (110 ypoBHIO 95%) okasanuch Tonbko ko3 ¢uimentsr ¢;=1.07 u c¢,=-0.54, uto
MTO3BOJISIET OLIEHUTDH XapaKTepHOe BpeMs HHEPLIMOHHOCTH IPOLECCOB abJISIMK M aKKYMYJISIINY B BAa MECSIIA.

3. BLiBOADI

IIpucyrctBue B cnekrpe orubaromeit cezonHoro xoxa TCII Ha Mereoposiormdeckoit rmiomiagke o. [amunmes
KoJIe0aHUH C TEepUOIaMHU, XapaKTePHBIMH JUIS TaKAX IJI00AJbHO 3HAYMMBIX TeO(PH3MYECKHX MPOIECCOB, KakK
KBa3HJIBYXJICTHHUEC KOJCOAHUS 30HAJIBHON KOMIIOHGHTHI SKBAaTOPHANBHOTO BeTpa (28 MecsmeB), TeMIeparypa
MIOBEPXHOCTH OKkeaHa (54 mecsna), Dnb-Huabo-tOxHOoe konebanue (36 mecsmes u 21 mecsi) [3,4], CBHIETENECTBYET O
TOM, YTO O3TOT MapameTp sBISeTCA SPPEKTHBHBIM HHIMKATOPOM TJIOOATBHBIX KIMMATHUYCCKUX H3MEHCHHH U
HaOJIIOIeHUE 33 HUM I1eJIECO00pa3HO MPOI0JDKATh Ha PETYISIPHON OCHOBE.

TTocTpoenHast monenp mpenckassiBaeT cradmimmsanuio TCIT B Onmxkaiimie nBa rojga BBUAY NPOTHBOGMA3HOCTH
HU3KOYACTOTHBIX KOJIeOaHUH B Orubaromeil Ce30HHOTO X01a MPUCYTCTBYIOMIEMY B HEM MOJIOKUTEITLHOMY TPEH/TY.

Bricokas 3 pekTHBHOCTh MYJIBTHILIMKATUBHOW MOJEIH CBHIETEIBCTBYET O TOM, YTO BIIUSHHE ITEPCUYUCICHHBIX
BEIIIIE MI00aJThHO 3HAYUMBIX Teodu3ndeckux mporeccoB Ha TCII cBoANUTCS K MOIYIISIINH €r0 CE30HHOTO X0/1a.

Tot ¢axT, yro monroBpemeHnoe m3MmeHeHne TCII cBoanuTCs K €€ BO3PACTAHUIO B YCIOBUSIX POCTa MHIICKCOB Kak
rI00ANBEHOW, TaK W PETHOHAIBHOW TEMICPaTyphl, CBUICTEIBCTBYET O TOM, YTO Yepe3 I3TOT IMapaMeTp MOXKET



pean30BhIBATLCS OTPHUIIATENIbHAS 00paTHas! CBA3b, CTAOMIM3UPYIOLIAs TEMIIEPATyPy 3a CYET 00YCIIOBICHHOTO POCTOM
TCII yBenmueHus ab0e10 I0KHOTO MOJISIPHOTO PETHOHA.
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