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PaccMOTpeHbI BOMPOCHI MOHUTOPHUHTA COCTOSIHUI JIESTHOIO MOKPOBa SIMOHCKOrO MOPST B CTPaTErnYecKu
BaxKHOI ero ceBepHoi yacTu (51.5°-52.5° c.u1.). Ha ocHOBaHMU MaTeMaTH4eCKOH MOJIEIIHN 3BOJIFOIIH MOP-
CKOTO JIE[ISTHOTO TTOKPOBA BBITIOJHEHA OIIEHKA PACIpPE/IeIEHUs] TOJIIMH JIbla U COCTOSIHUS JIE[STHOTO T10-

KpOBa IpU U3MEHEHUH TeMIIepaTyphl BO3AyXa.

Beenenne. CocrosiHIE JIEASTHOTO MOKpOBa SmoH-
CKOro Mops B ipefienax 51.5°-52.5° c.u1. onpepensieT
3[€Ch JIeATENBHOCTh TPAHCIOPTHBIX, KOMMYHHKALH-
OHHBIX U NPOMBICIOBbIX opranu3zayuil. Mccneposa-
HUSI MOPCKOTO JICASTHOTO TIOKPOBA YKa3aHHOW 30HBI
OPHMEHTHPOBAHbI HA N3YUYCHNE BPEMEHHON N3MEHYH-
BOCTH TOJIBKO €€ JIEAOBUTOCTH C J€KaJHbIM BpEMEH-
HbIM Iarom [11, 1, 7, 20, 5]. Mexnay Tem nmust ag-
(pexTHBHOW AEATETBHOCTH COOTBETCTBYIOIIHUX OP-
raHu3anuil akTyalbHa 3ajada CO3[aHUs TaKOIo
IPOrpaMMHOTO MHCTPYMEHTapusi, MOCPEICTBOM KO-
TOPOro mMesiach Obl BO3MOKHOCTH COCTaBJICHHS
OTIEPATHUBHOTO MPOTHO3a COCTOSIHUS JIEASTHOTO MO-
KpOBa C BPEMEHHBIM IIaroM He 6ojiee OTHHUX CYTOK
Ha OCHOBe MOHMTOpUHra. [lonydyeHHbIe pe3ynbTaThl
HaAJJIEKUT UCHOJB30BaTh JIsSI MOCTPOCHUSI MaTEMa-
THYECKON MOJIEJIN 3BOJIONNHU MTOJTHOTO MTOKPOBA MO-
ps. Ha ocHOBaHUM BBIOOPOYHBIX pacnpeesieHuil xa-
PAKTEPUCTUK CJIIEAYET BBINOJHUTH IapaMeTpuye-
CKYIO MJCHTU(PUKALNIO MOMENN U Aajee MPOBECTH
PSI BBIYUCIUTEIBHBIX 9KCIIEPUMEHTOB.

MOHUTOPUHT COCTOSIHUH JIEJSHOrO MOKPOBA BBI-
MOJTHSETCS] METOIaMi MHOTOMEPHOTO IIKaJTHNPOBAHUS
[9, 3]. PacueTnl pacnpeneneHuil TOIIMH U MOCTPOE-
HUE IPOTHO30B IPOBOJUTCSI HA OCHOBAaHUHU MAaTEMaTH-
YEeCKMX MOJIeJIell 3BONIOUUN MOPCKOTO JIEfITHOTO
nokposa [15-19]. B aToil Mofenn yuuThIBaeTCsl BO3-
JeficTBAE Ha HEro aTMoc(epHBIX MPOIECccoB, 00Y-
CIIOBJIEHHOE BETPOM U Pa3IMYHOIO pofia HaNpsKeHH-
SIMHU BO JIbJy, €0 MEXaHWYeCcKOe ApoOIieHre, arpera-
ousl TBAUH W uX fpelid, opMupoBaHHE TOPOCOB.
B npubpexHpIx pafloHaX y4YUTBHIBAIOTCS TaKXke
TpaHc(OPMALMHK JIbAA OTKPBITHIX YYACTKOB B MPUIAH
1 OOpaTHYIO TpaHC(OPMAIIWIO HAa CTA/INU €T0 TasHUSI.

CooTBeTCTBYIOIUE KOMIBIOTEPHbIE JAEICTBUA
BXOJSIT B COCTaB IMPOrpaMMHOI0 OOecHeyeHusl reo-
uHpopmanmonnoit cucremsl (I'MC) “Jlepsnoil mo-
kpoB AnoHckoro mops” [17]. ®kTorpacduyeckune 6a-
3bI laHHbIX 3ToN ['MIC coCcTaBisIFOT BLIOOPKU MHOTO-
JETHUX HaOJIOEHNN, KOTOpBIE XapaKTEpPU3YIOT
CpeHENECKAHbIE PACIIPENEIIEHNUS IapAMETPOB JIEes-

HOTo NOKpoBa 3a nepuop 1961-1989 rr. (Mmatepuasl
npo¢g. B.B. IInoTHuKOBa) W BHEIIHEE BO3JIEIICTBUE
ciost Bo3nyxa Ha MIIII 3a nepuog 1960-2001 rr. (Ma-
Tepuansl npod. B.I1. TyHeronosen). 3pech BHEIIHEE
BO3JICHCTBHIE ONpEAEseTCsl paclpeielICHUsIMU TeM-
nepaTypbl ¥ CKOPOCTel BeTpa Ha CTaHJAPTHBIX B I1O-
NOOHBIX MCCIEJOBAaHUSAX TOPHU30OHTAX IPUIETHOTO
BO3YyXa.

MoOHUTOPHHT COCTOSIHIN JIEASTHOTO MOKpoBa. [1o-
HsITHE “MOHMTOPUHI” BKJIIOUYAET B ce0si HOHATHE “‘CU-
cTeMa HaOJIO[ieHNi1”, BHIOJHEHNE OIEHKU U TPO-
THO3a W3MEHEHWIl COCTOSIHHS PaccMaTpPUBAeMOTO
o0bekTa [6]. B Hamem ciyyae OObEKT U3yUEHUS —
JeAsHON MOKPOB 30HBI 51.5°-52.5° c.11. akBaTOpuUu
Slnonckoro mops. [TapameTpamMu cOCTOSTHUSI TaKUX
00'BEKTOB OOBIYHO SIBJISIOTCA CIUIOYEHHOCTL S JO-
CTaTOYHO OJHOPOJHOTO MO CBOMM (PU3UKO-XUMUUE-
CKMM XapaKTepUCTUKaM pallOHa aKBaTOPUH MOpPS,
CpeqHsisl TOJNIIMHA Jba h B aTOM pailoHe M Makcu-
MaJlbHasl MPOTSKEHHOCTh F oTnenbHbIX JbauH. ['H-
CTOTpaMMa paclpefieieHus] CpelHe[eKaTHbIX Ha-
6mrofenuii 3a nepuop 1961-1989 r. nokassiBaeT, 4TO
MPOJIOOJIKUTEIBHOCTD IBOJIOIMOHHOTO IMKJIa MOP-
CKOTO JIE[ITHOTO TMIOKPOBa B paccMaTpuUBaeMoll 30He
akBaTOpHM SAMOHCKOro MOPS COCTaBIsIET 22 leKabl
[15]. [Tockonbky Mexny Su InF oTmMedaeTcst craTu-
CTHYECKHM 3HaumMmas Koppeismus (Ko3((uIueHT
Koppensnuss Mexay Humu paBeH 0.946 [19]), To
CIUIOYEHHOCTh Su ToniuHa h seisitoTes mapameTpa-
MU COCTOSIHUS JIbJIA.

ITpu ux BbISIBIEHUU MbI HCXOAWIN U3 CIECAYFOLIUX
nosioxkeHui. JlensHoi MOKpPOB OTAENBHBIX PailOHOB
MOpSI IPEACTABISIET cCOOON JUHAMIUYECKYIO CUCTEMY,
KOTOpasi OnpefenseTcs BbIOOPOUYHbIME pacipesee-
HUSIMHU TUTOLIA¥ TIOKpoBa A u TommuHbl h (pacnpe-
meneHus: F He yUMTBHIBarOTCS, TOCKOIBKY UMEET Me-
CTO OTMEYEHHAas BhIIIE 3aBUCUMOCTB). [Ipencrasie-
HHE 93TOW CHUCTEMBbl 3ajjaeTcs MABYMsI Habopamu
HabOmtofeHuii. [IepBrlit XapakTepusyeT ee cpeHee-
KafIHble COCTOSHHUA. 37IeCh OH MpefcTaBieH 22 co-
CTaBHbIMM HAOJIOCHUSIMUA  (TIPOJOJIKUTETBHOCTh
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Puc. 1. Pe3ynbsTaThl MOHUTOPUHTA JIEKaIHBIX COCTOSIHIY JIEAOBOTO IIOKPOBa B 30He 51.5°-52.5° c.u1. akBaropun SAnoHcKoro Mo-
psi: @ — pe3ysbTaThl HepapXuyecKoll Kiaccuukanum; O — pelleHne 3aaul MHOTOMEPHOTO IIKAIMPOBaHHUs, IJie (Pl YKa3bl-
BaOT COOTBETCTBYIOMIYIO IeKaTy Tofa (IJIsl HATJISTHOCTH COCTOSTHHUST TOCIIEOBATEBHBIX IEKA]] COSIMHEHBI OTPE3KAMN).

[UKJIa 3BOJIONNH JISASHOTO MOKPOBa MOps) mo 58
3JIEMEHTOB B KaxKAoM. Kaxkyoe u3 HIX COOTBETCTBY-
€T MHOTOJIETHEMY pacIpeieICHUIO TUIOMAAN JIbIa
OTNIENBHOM fIeKabl 3a 29-eTHWi Ieproj Habmrofe-
HUI 1 MHOTOJIETHEMY pacCIIpEieIEeHIIO CPEHEN TOI-
IIUHBI 7151 3TOM leKafabl. Bropoit HaGop xapakTepu-
3yeT UK 3BOJIONUM MOKPOBA OTAEIbHBIX JET.
On npepncraBiied 29 cocTaBHBIMU HAOTIOCHUSIMU IO
44 sneMeHTa B KaxkaoM (22 anemenTa g Au 22 a7e-
MmeHTa st h). B aToMm ciydae kaxkaoe HabIOneHne
COOTBETCTBYET CpEIHENEKATHOMY paclpeieICHUIO
TIJTOIIAJIe JTb/Ia OTAEIBHOTO TOfla ¥ CPETHEIeKaTHO-
MYy pacipefieIeHIIO TOIIIH TOKPOBa 3TOr0 Tofia.

MOHUTOPHUHT COCTOSIHAN B OOOUX CIydasix BbI-
TIOJTHSIETCS] METOJlaMA MHOTOMEPHOTO IIIKaJIMPOBa-
Hus [9, 3]. CylHOCTB 3THX METOIOB COCTOUT B CIIEAY-
ouieM [13, 14]. OTaenbHble HAOMIOACHUS UCCIIElye-
MO# BBIOOPKHM COOTBETCTBYKOT TOYKAM (OOBEKTaM)
MHOTOMEPHOTO IPOCTPAHCTBA UCXOIHBIX TPU3HAKOB.
Ha ocHoBaHWMM BBIOpAHHOW MepPhI GIM30CTU MEXKTY
OTHENHLHBIMU TapaMd TOYEK PACCUMTHIBAETCS MaT-
puna 61M30CcTH MeXy HuUMU. [lanee B mpocTpaHCTBe
CYIIECTBEHHO MEHBIIIE Pa3MEPHOCTH BBITIOJTHSIETCS
MMOMCK TaKOTO PACHOJIOKEeHUsI 00pa30B TOUYEK, MaT-
puna 61M30CTH MEXNTY KOTOPHIMU KaK MOKHO MEHb-
e OTJINYansach OT MaTPHUIbI GJIU30CTH MEKIY TOY-
KaMF B MCXOTHOM IpoOcTpaHcTBe. [1y1s1 onpeneaeHust

KOOpPAMHAT 00pa30B TOYEK pelIaeTcs 3ajaya MIHH-
MU3alMU ONpefeIeHHON Mepbl HECOTJIaCOBAHHOCTH
yKa3aHHbIX MAaTpul. 31€Ch MPOCTPAHCTBOM 00pa30B
HaOTIO[ICHNI SIBJISETCS TIIOCKOCTD Y Y,.

Ha puc. 1 mpepfcraBiieHbl pe3ynbTaTbl MOHUTO-
pHUHTa eKagHbIX COCTOSIHUI JIbia Pe3yJbTaT uepap-
XUYECKO! Kiaccupukanuy) U pelleHHe COOTBET-
CTBYIOLIEH 3ajlaul MHOTOMEPHOTO IIKAJTUpPOBaHMUSI.
B o0oux cnyyasix B KauecTBe MephI OJIM30CTH BBICTY-
naeT €BKJIU0Ba METPHKA.

KauecTBennyro mHTepnperanuto oceir Y; u Y, B
TEepPMUHAX NCXOAHBLIX MOKa3aTellell yAJOOHO BBINOI-
HUTHb Ha OCHOBAHUM KOPPENSIHil MeXay HabopaMu
YX 3HAaUCHUI U HAaOOpaMu UCXOIHBIX TPU3HAKOB [13].
B nHacrosmem ciydae ock Y| B GOJBIIEN CTETIEHN OT-
BeYaeT 3HAYEHUSIM NPU3HAKOB (T.€. OHA MPEeACTaBIs-
€T HEKOTOPYIO (PYHKIMIO 3HAUYCHUI MPU3HAKOB), a
och Y, — Bapuanusm npu3HakoB. Kongwurypanus Bet-
Bell GMHApHOrO AepeBa Ha puc. la yka3bIBaeT Ha pa3-
JUYUMOCTH pactpenesiennii ocennux (31-36 gexkanl)
u BeceHHHX 3TanoB (14—16 mexanpr). Uepapxuueckue
OMHapHbBIE JIePEBhsl XapaKTePHU3yIOT OCHOBHYIO TEH-
JCHIUIO pacnpefiesieHuss BLIOOPOUYHBIX TOYEK B HC-
XOTHOM TIPOCTPAHCTBE NMPHU3HAKOB. B 3TOM cMmbIcie
HyMepalysl KOHEYHBIX BETBEll JlepeBa He TO3BOJISIET
OLICHUTH peajibHOE MPOCTPAHCTBEHHOE PACIOJIOXKE-
HUEe HaONIONEHWI, KOTOphIe HAXOMATCS Ha JPYTUX
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Puc. 2. Pe3ynbraThl MOHITOPUHTA TOOBBIX IUKJIOB 3Botouuu JII1 B 30He 51.5°-52.5° c.11. akBaTOopuu SIMOHCKOTO MOpS: a —
pe3ynbTaThl HepapXUIecKoil KnaccupuKauum; 6 — pelieHre 3a1aul MHOTOMEPHOT'O HIKAIMPOBAHHS, e IUMPbI COOTBETCTBY-

IOT NMOCIIEAHNM ABYM LupaM roga HaOIIOACHUN.

OMHApHBIX BETBIX. XapaKTep paclojoXeHus obpa-
30B TOUYEK Ha pUC. 10 B OOJNBIIEH CTENIEHN OTpaXKaeT
pacnpefeneHie 00bEKTOB YKa3aHHOIO Tumna. AHa-
JIU3 PacIoIoXKeHNs UX 00pa30B yKa3bIBaeT Ha HAJU-
4Yye TpeX AUCKPETHBIX rpynn HaOmtopeHui. Ilepeyro
IPYIIly COCTAaBJSIIOT HAOIIONCHHUS OCEHHEro 3Tama
c¢opmupoBanus nokposa (c 31-it mo 36-r0 mexkany),
BTOPYIO I'PYMITy — 3MMHErO 3Talla €ro 3pejioro CocTo-
sHus (¢ 1-i mo 13-10 gekany) u TpeThell rpylbl — Be-
ceHHero aTamna tasHus (c 14-i nmo 16-10 mexany). [1o-
3TOMY B HAOJIOJEHNUSIX OTPA’KAaETCsl CE30HHOCTD Clle-
IOBaHMS 3BOJIOLUH JICASTHOTO MMOKPOBA.

M30mmMpoBaHHOCTE 3TaNOB M3MEHEHWN W TOCTe-
JNOBaTENbHOCTh UX PACHONIOXEHNUS YKa3bIBAIOT HA TO
00CTOSITENILCTBO, YTO SBOJIIOLUS JIESTHOIO OKPOBa
Ha 3Talle ero TasHus He sIBIIIeTCs OOpaTHON U3MEHe-
HUSIM Ha cTagun GopMupoBaHusl. Mexnay TeM NMeeT-
Csl psf MOJIENEN, B OCHOBE KOTOPBIX UCIIOJB3yeTCs
o6patHoe nonoxkenue [12, 10, 2]. Yka3zaHnHbie ¢ak-
ThI JOMYCKAIOT IPOCTYIO HHTEepHpeTanuto. OTanyue
COCTOSIHMII Ha 3THX 3Tamnax OOYyCJIOBJIEHO CIEeRylo-
LIUM: IIPU OJTHOM U TOM e 00'beMe yJIbANH OCEHHETO
atana (opMUpOBaHUsl Oojee BBICOKAs IUIOLIAAbL U
HU3Kasl TOJIINHA, a Y JIBAVH BECEHHET O aTala TasHUs
Oonee HU3Kas MO (BCIEACTBUE OBICTPOTO Tas-
HUSI TOHKOTO JIbia) W MOBBIIEHHAas ToNIMHA. [1pn
5TOM Ha 3Tane (POpMHUPOBAHUS JbAbI OTKPBITON Ya-
CTH NPHOPEXHBIX PailOHOB TPaHC(OPMUPYIOTCI BO
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JbABI TIPUTasi, 2 Ha 9Tale TasHUSI UMEeT MECTO 00-
paTHbIl mpouecc. TakuM oOpas3oM, IUIOIIAAU OT-
AEbHBIX JbANH U UX TONIIUHBI OTHO3HAYHBLIM 00pa-
30M XapaKTEPU3YIOT COCTOSIHUE JIE[ASTHOIO ITOKPOBA
AnoHcKOro Mops.

Ha puc. 2 nmpepcraBienbl pe3ynbTaTbl MOHHUTO-
PHHTa FOOBBIX IUKJIOB 3BOJIOLHH JIEASTHOTO TOKPO-
Ba B 30He 51.5°-52.5° c.i1. akBaTOpUHN MOpH.

KauectBennast unrepnperanust oceit Y, u Y, yka-
3bIBAET, YTO OCh Y| B OOJIbIIIEH CTETIeHN OTBEYAET 3Ha-
YEeHHUsSIM NIPHU3HAKOB (T.€. OHA MPEACTaBIsIeT HEKOTO-
pyro PYHKIWIO 3HAYSHUH IPU3HAKOB), a OChb Y, — Bapu-
anusM OpHU3HAKoB. AHalu3 pacipefeneHus o0pa3oB
HaAOIOEHN! YKa3bIBaeT HA OTCYTCTBHE CTaTHCTHUE-
CKU 3HAYMMBbIX MEKI'OIOBbIX Pa3Inumil MeXNY IIUKIa-
MU 3BOJIIOLMU JIe[sHOro MNoKpoBa. IlosTomy png
NPEACTaBIEHUsS] OTAEIBHOIO MEKaJTHOTO COCTOSHUS
MOIyCTUMO YCPERHEHHE IO TOflaM HaOIIOICHU.

Pacnpepenenue TONIIUH JIEASHOTO IIOKPOBA.
KomnbrorepHbsle pacdeThl paclpefeneHuil TONIIH
MTOKPOBA BBIMOIHSIOTCS B paMKax IMOCTPOEHUS MPO-
THO3a COCTOSIHMS JIE[IIHOI'O IIOKpOBa NpU 3alaHHbIX
Ha CTaHJapTHBIX TOPU30HTAaX HaJJIEHBIX CIIOEB BO3-
[iyXa CPENHUX 3a NEepuof HaOIIOAEHU pacnpepesne-
HUSIX TeMIepaTyphl (2-MeTpPOBbIN TOPU30HT) U CKO-
poctu BeTpa (10-MeTpoBblit TOpu30HT). PacueTs! BbI-
MOJTHSIFOTCS] HA OCHOBAHMU CIIEAYIOIEN MOJIEIIN:

2007
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[PA,/0t + du, A, /X + OhA/oh =

= (T* —T)F(A, T*) +b+ Y(A, T%)
0 )

Aot + ohA ) joh =

i (F) (F)

O= (TE-T)f (A, TE) —b+ W(AY, TF)

(D

rge X = (X1 . X2) — OpsAMOYIrOJibHasaA CUCTEMAa KOOpAUHAT
Ha aKBaTOpuu MOps; U = (Ul, Uz) — COCTaBJIAIOIIHNC

ckopoctu niperidpa nbaa; h = dh/dt — oGycinoBnennas
TEePMUYECKUM PEXKUMOM AMHAMHUKa TOJIIMHBI I10-
KkpoBa; T*, T — TeMreparypbl Bo3jlyXa, P KOTO-
PbIX HAYMHAETCS NEepBUYHOE (POPMHUPOBAHME IIO-
KpOBa B OTKPBITBIX y4acTKax MOpsS U INMEPBUIHOE
¢popmupoBanue npumnas B ([15] mokazaHoO, YTO TeM-
nepaTypbl HA4aJIbHOTO (DOPMUPOBAHUS COBIIAAIOT C
TeMIepaTypaMy Ha4albHOI'O TasiHUA); | — CPeTHECY-
- F =
TOYHas TeMieparypa Bo3nyxa; A, = A(X, h, t), AE] ) =
_ A(F
= Aﬁ ) (X, h, t) — mowagy nba TommuHeI h B OTKPBI-
TBIX yYacTKax paiioHa Mops u npunas; f(A, T) — xa-
PaKTEpU3yeT TEPMUYECKOE H3MEHEHHE IIIOIIAN
nbna; O(T) — ¢pyaknusa Xesucaiiga, paBHas 1 mpu mo-
JOXAUTENLHOM aprymMenTe u 0 B ’HOM cirydae; b — xa-
paKkTepusyeT TpaHC(OPMALMIO JBbJOB OTKPHITOrO
MODsI B JIbfIbl IIPHIIAsi IPH OCEHHEM (POPMHUPOBAHUH
OKpPOBa ¥ OOpPaTHYIO TpaHC(OPMAaLMIO IIPU BECEH-

HeM TastHuu; W(A,, T) — xapakrepusyer oGpa3oBa-
Hue TopocoB. HauanbHbIE U rpaHUYHBIE YCITOBUS IS
(1) mmeroT BUA

A(X, te, h) = AP(x,t, h) = 0

. o 2)
u hAJ, e = DA o e = 0.
Bpemennoii mar BeiOupaeTcs paBHbiM 1 cyT. U3
HaONIOCHN U aHaJIu3a MOPSAKa YJIEHOB COOTBET-
CTBYIOIIMX YPaBHEHMI CIEAYET, YTO AJISL ITOTO Bpe-
MEHHOT0 IIara CKOpoCTh Apeiida JIeAsTHOro MOKpoBa
(a He OTAENBHBIX JILIWH) AMEET KBA3UCTAUOHAPHBIN

XapakTep U ONpeesieTcsl HPOCTHIMI COOTHOIIEHUS-
mu [10, 2].

ITapameTpusanus 4wieHoB npaBod 4acTtu (1) BbI-
HOJIHSAETCS IIPU CIAEAYIOMX fonyeHusx. Mi3Menun-

BOCTh N omnpepensieTcs: TeMnepaTypoii BO3ayxa u TO-
ro ¢akra, YTO Ha 3Tane (POPMHUPOBAHUS JIENSTHOTO
IOKPOBa BMeIIAroLIasi JieJ, MOpcKasi cpefia IIpecTaB-
JgeT co00M pecypc [y ee moTpedurens (abaa). [pn
TassHUM PECYPC U €ro NOTPEOUTENb “MEHSIFOTCI” CBO-
umu Mectamu. COIIacHO CYIIECTBYIOIIUM B CUCTEME

“pecypc-ToTpeOuTeNh” TMOMOXKEHUSIM MOJieN b  h
MOKHO 3aIicaTh B BHJIE

MN3BECTUSA PAH. CEPUA '’EOTPAPUYECKASA Ne 6

h(t, T*) = (T* =T){[a"O(T* - T) +

S alO(T ) (H* —h—hy)h+ i)
Ehw(t, T*) = (T=T*)(auwh —Bwhw)O(T = T*)
rge H* — MmakcnMmasnbHas Iomanb Ibaa 3a MHOTOJIET-

HUH TIEPUOLT; OlﬁA), aﬁs), Own Opws Bw — HeoTpuIa-
TeNbHbIE KO3((UIMEHTHI IPONOPIHOHANTBHOCTH; Ny —
TOJIIMHA cJoeB Tanol Boabl. Ilpu 3amucu (3) nmona-
raeTcsi, YTo0 (POPMHUPOBAHHE TAJION BOJBI UMEET Me-
CTO TOJBKO HA cTajuy TagHuA. [1ockonbKy anbsbeno
BOJIbI CYIIIECTBEHHO HUXeE ajlb0e0 MOPCKOTO JibJa
(BcimepeTBHE 4ero 00 beMbI TaJbIX BOJ TeIiee 00be-
MOB JIbjIa), TO 00'BEMBI TaJOH BOALI Ha (poHE ecTe-
CTBEHHOTO JIJIsS BECHBI MPOTrPeBa BO3AyXa 00YCIIOBIIH-
BalOT JOIOJNHUTENBHOE TasiHUE Jbaa (4wieH Oyyhy B

,(3)

(3)). ITonaraercst Takxke, uro hyw ~ h u umeer Mmecro
CTOK TaJIbIX BOJ| Yepe3 TOJIIY Jbaa (wieH — Byhy).

3p1ech 1 BCIOAY B AajbHEHIIIEM BepXHMiT HHAEKC A
(autumn) ykas3bpIBaeT HAa UX COOTBETCTBUE OCCHHEMY
arany (hOpMHPOBAHUS TOKPOBA, a S(spring) — BeceH-
HeMy aTany TasHus. I1pu aToM A oneHku koapgu-
LUEHTOB TECTUPOBAHUS AACKBATHOCTH MOJEIU Ha-
OnroflaeMbIM BbIOOPOYHBIM pacIpeeieHusIM Ipu-
MEHSIIUCh Pa3paO0TaHHbIE CIENUANBHO AL MOJEIH
(1) n peanuzoBannsie B 'MC “JlegsitHOil MOKpPOB
SInoHckoro Mopsi” mponefypbl IapaMeTpU4ecKoil
UeHTU(UKALUY.

Hnst mapamerpusanuu f(A, T) Takke UCIOIb3Y-
IOTCsl IPUHSTBIE B CUCTEME ‘‘pECypC—IIOTPEOUTEND”
nosiokeHus. Pecypcom a1t nitomaneit 1baa Ha aTamne
(hopmupoBaHus JENSHOIO NOKPOBA SIBISIETCS IIJIO-

agh OTKPBLITON BOMIBI Ay = A% — J':* (A, + AH:) ydh,

rae A* — mromags paiioHa akBatopuu. Ilpu TasgHun
pecypc U MOTpeOUTeNb “MEHSIIOTCS” CBOMMHU MecCTa-
mu. IlpuHNMaeTcs: TakKe MOJOXKEHHE O TOM, YTO
yBeJIMYEHNE Yncia JbAUH Ipu (POPMUPOBAHUY JIEfs-
HOT'0 MOKpPOBa (UX YObUIb IPU TASTHUM) €CTh YObIBaIO-
masi PyYHKUUS TOJMIIKHBI (1711 yGOOCTBA BBIYUCIECHUI
MpUHUMAETCd OJKCHOHEHIMANbHAs 3aBUCHUMOCTD).
IToaTomy 3amuch f (A, T) umeeT BuUf

f(A %) = [a” A+ B  exp(-B5 W] AyO(T* —T) +

4)
() ©) ©) (
+[oa Ay + B exp(—B32"h)]AS(T - T*),

rne C‘;A), 0(;5), (1A), (2A), (15), (25) — Koo puiueH-

ThI NPONNOPIUOHAJIBHOCTH.

IMapamerpusanus b BeINOTHSAETCS HA OCHOBAHUM
CIIEIYIOIINX MOJIOXKEHUI: MpH (hOPMHUPOBAHUY TIPH-
nasi ”HTEHCUBHOCTb TPaHC(OpMAIMU JbAUH OTKPbI-
TBIX yY4aCTKOB IPUOPEXKHBIX PAlOHOB BO JIbJbI NIPH-
nasi MPONOPIMOHATBFHA CYMMAapHOH IUIOMIAU JIbAA
OTKPBITBIX Y4acCTKOB paiioHa. Ilomaraercs Takxke,
YTO 9Ta MHTCHCHUBHOCTH ONPECNSICTCS Mepenajgom
temnepatyp T* — T, ckopocTeio fipeiicpa npaa. [1pn
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MOHUTOPHHI U TTPOTHO3 COCTOSIHUM JIEJIHOT'O TIOKPOBA 5

TastHAU TONOJIHUTEIBHO TOJIAraeTcsl, YTO MHTCHCUB-
HOCThb TpaHc(OpMalMu Jbja MpHUNas BO JbAbI OT-
KPBITBIX Y4acTKOB €CTh yObIBaromiasi (byHKIUS TOJ-
LIMHBI (YeM TOJIIIE JIef Ipunasi, TeM MEeHbIIIE TIPH Ta-
SSHUM TIPOUCXOJUT €ro pApoOJEHHE) U CKOPOCTH
npuwxuMHoro Berpa W = (W, W,). Cornacao nepe-
YHCIICHHBIM MOJIOXKEHMSIM D MOXKHO 3amucath B BUjIE

b = {-b"™(T,u)A0(T* -T) +
+b9(T, h, W)AP A,O(T-TE)}
b (T, u) = [b™? + (T* =T)b* D + b o u] (5)
bO(T, h, W) = [bEV+(T-TE)BE D -
bW o w1,

e bA 0, pA D hAW P HEM HSW _ koshduiu-
€HTbI IIPONIOPIUOHATIBHOCTH; N = (N, N,) — HOpMaNb
K OeperoBoil JIMHUM; 3HAK o SBIIIETCSI 3HAKOM CKa-
JIIPHOTO NIPOU3BECHHUS.

IMapameTrpuzamus WY(A,, T) BbImomHSETCS Ha OC-
HOBAHMU TOTO, YTO NPU TOPOILIECHUH JIHAOB TOJIIUHBI
h wacTe ux mioIIafell MepeXOoAuT B IUIOIIANH JIbJa
MOCTEAYIOUX IPAJjalldil TONIIMHBI. A B KATETOPUIO
JBIOB TONIIMHBI N MepexofsT y4acTKH IUIOINajieil
JBIOB NPEABbIAYIINX Ipaganuil Tonmud. Eciu npene-
Opedb CXKUMAEeMOCTBIO JIHAOB MPH MX KOHTAKTHOM
B3aMMOJIEIICTBIH, TO IMEET MECTO COXpaHEeHHE 00b-

eMOB Jibla mpu ero topomnenun. Torma YA, T)
MO2KHO 3aIllucaThb B BUJIC

(AL T) = V(T —T) +viIO(T-T+)] x
0 h—Ah -

X (H* =h)A,—X I (H* =2)A,w,(h, 2)dz

- U

0 ©)

H* H*

X = JO’(H* —h)hAhdh/{hx

h—Ah

x I (H* —2) A,w,;,(h, z)dzdh,
0

e V(lA), V(ls) — K03(p(puIueHTH! TPONOPLIUOHATIBHO-

cru; Ah — 3aganubril mar mo h; Wy, (h, 2) 2 0 — dpyHk-
1Us1, TIOCPEICTBOM KOTOPO# (popMyIupyercs nepe-
pacrpefielieHue BCIEACTBUE TOPOIICHUS TIoIane
JbJa TONIIMHBI Z B ILAUHLI TOMIMHLI h (Z< h < H¥).
st npencrasienus W(h, Z) mosiaraeM ecTecTBEHHON
TaKyl CXEMy: MPU TOPOIIECHUU HAMOOJNBIIUN MpU-
PpOCT IIIOIAAX UMEET MECTO TOJIBKO JIJISI CMEXKHOM C
UCXOAHOH rpajanyeil TOIMHBI, a fajgee MPUPOCThI
miomasei yobiBaroT B 3aBucuMoctu ot h — z Torna
w(h, 2) MOKHO TIpe/ICTaBUTh, HATIPUMED, 3aMUCHIO

N3BECTUA PAH. CEPUA TEOTPAPUYECKAS Ne 6

w(h, z) = constexp{—[v{’O(T* -T) +

(N
+vO(T-T*)](h-2)},

e VoY,

HOCTH.

5
v(z) — K03(ppUnHEeHTHI TPONOPIHUOHATb-

Ha puc. 3 npepcraBineHbl pacCunTaHHbIE HA OCHO-
BaHuu Mopenu (1) — (7) pacupepeneHus TOIIUH M10-

KpoBa. BpeMeHHas ochb COOTBETCTBYET TEKYIIUM
cyTkaM ropa. [yt yno6¢cTBa mpeacTaBiaeHUs II0Ma-

I HOPMUPOBAHBI Ha IIOLIAL AS OTKPBITOrO paiio-

Ha MOpsl. AHanW3 pacnpeesieHnil IOKa3bIBaeT, 4To
B 9TOM paiflOHE J0JIs JbJOB OTKPBITHIX yY4aCTKOB /10
MoMeHTa t* = 120 cyT TepMHYECKOro U MeXaHUYe-
CKOrO pa3pylleHusl Npunasi HesHaunTeabHa. [1oaTo-
MY, AU QaHAJTUTHYECKOTO PacyeTa MoK JIbJa 10
3TOr0 MOMEHTA 3TH IUIOLIAJ MOXKHO HE YUUTHIBATD.
Torpa cornacuo (1) — (2) u3MeHeHne OOIIEN IIOIIa-

¥ JIbfa A(ZA) (t) B aTOI1 30HE Ha 3Tamne (popMHUpPOBa-

HHE — 3peJIOe COCTOSTHIE TIOKPOBa ONPEEIISIeTCS BbI-
paxkxeHneM

AP =
O aVAx +B O

= A*L- —10
0 oA +Bexp[(a’A* + B)(Tf -T)t] O

rme A* — momanbs akBatopum 30HBI, B = {1 -
—exp[— B(ZA) (H* = h))] }/B(ZA) , hy — Tonuuaa nepeuy-
HBIX OOpa3oBaHmil Jbga, T = t‘lj{OT dt — Tekymas
CpefiHssd TemIepaTypa Bo3Jyxa B 3Tou 30He. Kpu-
Bast ALY () mpn T ([ TE - T2 < alV A* + B
“MeeT TOUYKY mepermba AgA) (to) = {A* — B/O(gA) -
- T(tc)[T’,:‘ - T(to)I™?/ C(;A) }/2. Ilpu HapylieHnn He-

paBeHCTBa TOYKa Tmeperunda A(ZA) (t) orcyrcrayer,

YTO COOTBETCTBYET OBICTPOMY MOKPBITHIO MIIOIIAN
aKBaTOPHUM 30HbI TOHKOH MIIEHKOH jabpa. Ilpu BbI-
IMOJIHCHUU HEPABEHCTBA MOMCEHTY NOKPBITHS ILJI01a-
M aKBaTOPHMH MPEAIIECTBYET MPOMEXKYTOK (POPMH-
poBaHus HEOOIBIINX HAYAIBHBIX JIBWH, a Aajee IpH
t > t; cienyeT GbICTpOE NOKPBHITHE aKBATOPUU IIJIEH-
Kol nbpfa. CorjaacHo NMpefCTaBIeHHBIM paclpefene-
HUSI IPY BECEHHEM TasiHUM MOKpoBa t > t* ormeuaeT-
Csl POCT IIOLIAJEN JIbia OTKPBITBIX YYACTKOB. Y Ka-
3aHHBIN pOCT OOYCIIOBIIEH BBIHOCOM CIOfIa O0JIOMKOB
U OTHAENBbHBIX (PPAarMeHTOB JbAOB npunas. [JaHHbIe
(pakThI XOpOIIO COraacyroTcs ¢ HaTypHBIMHU HAOJIIO-
neHusimu [15, 16].

ITpencrasmsieTcss, 4TO OJHOM U3 BaXKHBIX OCOOEH-
Hocter Mmofienu (1) — (7) siBasieTCsl BO3MOXKHOCTD €€
WCIIOJIb30BaHUs [JI1 pacyeTa pacHpeiesIeHUl IUI0-
ajeil pa3anyHON TOJIIMHGI JIba B TOPOCAX.
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Puc. 3. PacnipeneneHne TONIINH JeAsSHOTO HOKPOBa B 30He 51.5°-52.5° c.m1. akBaTopuu SIMOHCKOTO MOpsI (2 — OTKPBITOH 9acTH
aKBaTOPHH 30HbI, 6 — NpHUMNasi, B — COBOKYIIHOE paclpejie/IeHHe).

Amnanus puc. 4 mOKa3bIBaeT, YTO IPH TOPOLIECHUH
UMeeT MECTO CYLIECTBEHHOE COKpallleHHe MIIOIIAAH
TOHKOTO JIba. B KaxkaoM U3 npejcTaBlIeHHbIX 371eCh
CIy4yasiX TOHKHU JIEI — OCHOBHOW “CTPOUTEbHBIN”
MaTepuan sl 0o0pa3oBaHUll lbfa IOCIENYIOIINX
rpagauuii ToamuH. COmocTaBJIeHUE MEXAY cOoOOou
pacopefesneHnil Ha puc. 4a U MOKa3bIBAET, YTO CKO-
pOCTh TOpOLIECHUs npunas (A3MEHEHue INIOoIaen
Jbla B €UHNUIY BPEMEHH NPH TOPOIICHWHU) BBIIIE
CKOPOCTH TOPOILLUEHUS JIbAa OTKPBITOTO MOps. YKa-
3aHHas CUTyalusl OOyCJIOBJEHA pa3lInuueM HX 3BO-
JIIOUMOHHBIX IMKJIOB: Ha 3Tane (opMUpOBaHUE —
3pesioe COCTOSIHUE JIbJla OTKPBITHIX y4acTKOB MOpPS
nepexopsT cornacHo (1) Bo nbpAbl npumnas, a Ha 3Tane
TastHUS] IMEET MeCTO OOpaTHas CUTyarusl.

ITapameTpuyeckas naeHTH(UKANUS U BHIYHCIH-
TeabHble 3KcnepumMenThbl. [lapamerpudeckas upeH-
tudpuxkanus moaenu (1) — (7) BbINOJHSATIACh HA OCHO-
BAHMU yCPEHEHHBIX 3a NMEepuoj] HAOGIIONeHN! BbIOO-
POYHBIX pacHpefesieHNi TOJIIMH JbAa IS BCEX
pailoHOB Mops, rje 3a nepuop 1961-1989 rr. Berpe-
yazcs yed. [y Kaskaoro 3afaBaiich yCpegHEHHbIE
3a nepuop 1960-2001 rr. pacnpepneneHus Temiepa-
Typa 1 CKOPOCTH BETpa B 3TOM paitoHe. 3ajaya ujeH-
Tr(pUKAMNA MOJIENIA COCTOUT B HAXOKACHUU TaKOrO
BEKTOpA ), KOTOPbIII MUHUMHU3UPYET MEPY OTKJIIOHE-

MN3BECTUA PAH. CEPUA '’EOTPAPUYECKASA Ne 6

HUsI BBIOOPOYHBIX M MOJCIBHBIX pacrnpeneecHuin
MJIOMIAfIe JeisTHOTO ToKpoBa P(P):

®)

e P 0 R — 06nacTh 0NycTHMBIX 3HAYEHMI Mapa-
MeTpoB. be3 orpannueHust OGIIHOCTH HOJIaraem, 4yTo
o6nactb P cooTBeTCTBYET BIOXKEHHOMY B K — MepHOe
€BKIIUJIOBO MPOCTPAHCTBO runepkyoy (K — umcio ame-
MeHTOB P). [IuHbI ero pebep XapakTepu3yroT Anuarmna-
30H M3MEHEHUs MapameTpoB. B Hacrosimem ciydae
pellleHue 3TOH 3alauyd BBITOJIHAETCS Ha OCHOBAaHUM
yCpenHEeHHBIX 3a nepuop 1961-1989 rr. Bei6opKH Ha-
OJITOIEHNI COCTOSTHAM JICISTHOTO HOKpOBa KaxkJoe n3

min®(p) ans pUdP,

KOTOPBIX XapaKTepHU3YyeT IJIOMANb A,dg nbja g rpa-
MaLy TOJIIMHBI (YUCIIO MCXOAHbBIX Ipajjaliiil TOIILUH
paBHO 6) B d jiekaje OTHEIBHOrO I pafioHa MOps.
B aroit BbI60pKe HacuuThIBaeTcs 5154 Takux 3Have-
HUM Ar dg TUTOIIATEH [16]. Yka3aHHbIE TUIOIIA/U OTIpe-
HEJSIOTCA COOTBETCTBYIOLIMM HOMEPOM

r-1

h= egz[d(r) O]+ d =)+ -1 6,00

rje I — HoMep parioHa, I = 1-166; d — HoMep eKaybl;
dy(r) m d,(r) — HavanbHAST 1 KOHEYHAS IEKA/bI 9BOJIFO-
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(@)
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x1073
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0.9558

T —3.0176

+
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1.5
h
0.075

50 100 150

360 CyTku

Puc. 4. OOycnoBieHbI TOPOLIEHUEM CPE[IHIE U3MEHEHU NIIOIafiell OTAeNbHbIX TOMNILIUH 3a CYTKH B 30He 51.5°-52.5° c.m1. ak-

BaTOpuM SIMOHCKOTO MOpSi: @ — YYaCTKM OTKPBITON 4acTH aKBaTOPHMH 30HbI Z, = [0 Ay, [0tlop/ A% ; 6 — ee mpumas ZS:) =

=[0 Aﬁ ) /0tlTop/ AS 5 B — COBOKYIIHOE pacrpeierieHue.

UK B I paitone. 17151 KaXkgoro Takoro Homepa Habop
HE3aBUCUMBIX IEPEMEHHBIX COCTaBISET: TEKYIIUe
CYTKH IOfia, CpeJHECYTOYHAs TEMIEpaTypa Ha 2-MeT-
POBOM TOpPHU3OHTE CJI0SI BO3AyXa, CPEJHECYTOUYHBIE
cocrapsirome W, u W, ckopocru BeTpa Ha 10-MeT-
POBOM rOpH30HTE. 3aBUCHUMbIMH NEPEMEHHBIMHA 3a-
maun (10) sSBAAIOTCA yCpefHEHHbIE 3a JeKaay MO-
[eJIbHbIE IUIOLAIM OTAENbHBIX TOMMMH Ibaa A(X, t,
h, p) mst Tekymiero t mHS roga U3 paBHOMEPHOM CH-
cTeMbl pa3buenus auanasosa (0, H*] Ha nonyunTep-
BaJIbl (7S] HATJISITHOCTH BEKTOP MapaMeTpPOB YKa3aH
B 4YHCJEe apryMeHTOB Iulomaau). Beengenme atoro
pa30ueHust 00yCIOBIEHO TEM, YTO T'Pafalliil TOJIIIINH
B MCXOJHON BbIOOPKE HEPABHOMEPHBI. A [Js 4HC-
JICHHOT'O MOJIEJIMPOBaHUs TpeOyeTcs KaK pa3 paBHO-
MepHOe pa30ueHue ¢ 3aanHbIM arom Ah. Bxoxkiexne
PAaBHOMEPHBIX IIOIYVHTEPBAJIOB B IOJIyUHTEPBAIIbI HC-
XOJHOrO pa30MeHNs yKa3bIBaeTcs NMOCPEICTBOM Ha-
6opa {Jg}q- 16 Kaxnplii sanement Jy npencrasiser
co0oil epedncIeHne HOMEPOB PaBHOMEPHBIX MOJY-
WHTEPBaJOB, KOTOPbIE COlep>KaTcsl B UCXOHOM pa3-
OuecHun. B Hacrosiem paccMOTpeHuM HaOop mapa-

MN3BECTUSA PAH. CEPUSA TEOTPAPUYECKAA Ne 6

metpos p= (T§, T*, o Lo

(A) (A) ©) 9
Bw Bi’, By, B, By, bA O phA D phAW LSO
b&D phEW, v(lA), V(ZA), V(ls), V(ZS) HAaCcUUTbHIBaeT K =

= 24 snementa u Ah = 0.15 m. 3anuce P(p) npuHm-
MaeT BHJ:

(S

(A)
a > O, Oy, Oy,

a®

’ a

®(p) = e'(pe(p),

e €,(p) = A§ 3; —f,(p) — ocraTku onEeHMBaHus MTapameT-

pos mogemn, fu@) =0.1% 7. Y 1y Ak, 10d-1) +
+d, h, p) u Y ompepensrorcs (11). Ipu 3anmcu €,(p)

(10)

D
yUnUTBIBaeTCs elje akT, YTO Agdé u ZiDJgA(Xf’

10(d - 1) + d\, h;, p) uMeroT pasnu4HbIE BPEMEHHbBIE
MaciTaObl U3MEPEHUN: NepBasi XapaKTepU3yeT fJe-
KaJiHO€ 3HaYeHue IIIOIaAN §-i Tpajjalliy TONIINHBI,
a BTOpasi — ee CyTOYHOE 3HauCHHeE.

Ona pemenus 3agaun (10) ObLT MCHONB30BaH
paspaboTtanssiil P.C. Ctponrunsim [12] nagopma-
UOHHO-CTATHCTUUECKUI METOJ] IOMCKA 3KCTPEMY-
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8 YETBIPBOLIKUN
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Puc. 5. [Tunamuka cruiouenHocTr u ToutuH JITT ceBepHO# 30HBI aKBATOpUH SIMOHCKOTO MOPSI IIPU U3MEHEHUH TEMIIEPATYPbI
Bo3zyxa (/ — NCXOHBIE pacHpeneeHnsT; 2 — MoAenbHbIe pacnpeneneHus; 3 — AT = 0.5°C; 4 — AT = 1°C).

Ma. B 3TOM ciyyae MHOrOMepHasi 3ajiada ero moucka
OPUBOAUTCA K IIOCIEJOBATEIBbHOCTH OHOMEPHBIX
3aja4 MMOMCKa IKcTpeMmyMa. Penykuust pasmepHocTn
BBITIOJTHSIETCS C MIOMOILBIO aNMpPOKCUMAIil KPUBBIX
ITeano unm Tak Ha3bIBaeMbIX pa3BepTOK. Perienue
9TOW 3aj]audl MPUBOANT K OmeHKaMm: * = —7.6 £ 0.8;

T =-63+0.7; a = (3.25213 + 1.41234) x 103,

o = (2.00313 £ 0.87690) x 103 a'? = (6.75000 +
+3.54372) x 1073 Oy = (2.00313 * 0.87690) x 10-3;
Oun = (2.81969 + 0.68741; By = 4.74062 + 0.54146;

(A _ (7.06250 + 2.23817) x 10%; B = (675114 +
+0.86412) x 103 BV = BV = 21.09382 + 2.41643;

alMAr = (2.68750 + 0.86265) x 102 allAr =
(1.93750 + 0.59215) x 102 bAO = (553125 +
+1.24344) x 102 bA D = (1.49062 + 0.63352) x 102
bA Y = (5.94063 + 1.93126) x 102; bS® = (5.53125 +
+ 1.47089) x 102, bS D = (7.75108 + 2.09674) x 102
bSh = (3.74941 + 1.20877) x 102 bSW = (1.75017 +

+0.93516) x 102 v\ = (2.04688 + 0.64427) x 1072

veY =15.71884 +4.38921; v'¥ =(7.05313 + 1.85319) x
x 1073 v5Y = 15.71884 + 4.38921.

MN3BECTUA PAH. CEPUA '’EOTPAPUYECKASA Ne 6

JInst OLEHKM CTaTHCTUYECKOH COCTOSTEIBLHOCTH
MCXOIHAs BRIOOpKA ObLTa pa3buTa Ha [[BE YACTH, TIEP-
Basi U3 KOTOPBIX XapaKTEpU3yeT JIEASHOU IMOKpPOB
PpaiioHOB FOXKHOM 4acTH, a BTOPAsi — OCTaJbHbIX paio-
HOB. [IonmyCTUMOCTB TaKOTO pa3oueHust BLIGOpKU 00y-
CIIOBJIEHA HE3aBHCHMOCTBIO COCTOSIHMH JIbJa 3THX
paitoHoB. [lanee nmponenypa OLeHKN apaMeTPOB BbI-
MOJIHSJIACh HA OCHOBAHWM KaXK[OW M3 3TUX BIOOPOK.
ConocraBieHue NOMYYEHHbIX PEIICHUI TOKa3bIBacT
WX IPUEMIIEMYIO JIJIsl TPaKTUKU OJU30CTh. Tak, Koad-
(pULMEHT KOppesiui MeXy BBIOOPOYHBIMH U MO-
AENbHBIMA paclpeieIeHUIMA TOJIIMH JIbJa A1 O0b-
IIER YacT! paitoHOB Mopst ipeBbimaeT 0.734.

Mopens (1) — (7) MOXXHO UCHONAB30BATH JJISI IPO-
BEJICHUSI PA3JIMYHOTO POJia MPOTHOCTUYECKUX IKCIIe-
puMeHTOB. B yacTHOCTH, 9KCIIEPUMEHTOB MO OLICHKE
MOCJIe/ICTBUI T€X WJIN UHBIX KITUMATUUYECKUX U3MEHE-
Huil. THTEpec K faHHO# npoOlisieme 00yCIIOBIEH Psi-
noM o6cTosiTenseTB. [1peskae Bcero aus npoBefeHust
9KOJIOTUYECKHX IKCIEePTU3 TPEOYIOTCS Pa3auuyHOro
pofa KOJMYECTBEHHbIE OLIEHKU AaHTPOIOTr€HHOTO
BO3[EHCTBUS HPOMBILIIEHHBIX ¥ TPOU3BOICTBEHHbBIX
MPENpPUATHIH Ha OKpyKaromyio cpeny. [logoGHbIe
OLCHKMH ITOJIE3HBI OJ1s1 KOMIIJIEKCHOI'O I/I3yquI/I$I BO3-
MOXKHOT'O COCTOSIHUSI KIMMAaTUIECKON cucTembl. Pac-
YeThbl BBIMOJIHSIIUCH 7151 YCPETHEHHBIX 3a IEPUOJ Ha-
OIOfieHUIl CPEeIHECYTOUHbBIX pacipeieIeHUul CKOpOo-
CTU BETpPA, a YCPEAHEHHAsl 32 MHOTOJIECTHUN NEPUON
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HaOIOICHNH CpeJHECYTOUHAS TEMIIEpaTypa BO3yxa
U3MEHSUIach B CTOPOHY €€ YBEJIHMYEHUs C IIarom
0.5°C. Pe3ynbTaThl pacueToB MpUBEAEHEI Ha puUC. 5.
CornacHo 3TuM pe3ynbTaTaM IIPH NOBbIILEHUH TEM-
nepaTypbl IMEeT MEeCTO He3HAaUNTENbHOEe U3MEHEHNE
CIuIoueHHOCTH. Torga Kak cylecTBeHHbIM 00pa3oM
M3MEHSIETCS TOJIMHA U COOTBETCTBYIOIIUE OO BEMBI
abga. [1ocTaTOYHO 3aMETUTh, YTO NMPU HOBBIIICHUN
TeMIIepaTypbl 2-METPOBOT'O HAJITIETHOTO CII0SI BO3Y-
xa Ha 0.5°C cymmapHbie noTepu 06 beMOB JIba Oy-
nyT coctaBisiTh 2.347 x 10! M3 nibpa (31% coBpemeH-
HOTO ypoBH#), a Ha 1°C cymMapHbIe OTepu 00be-
MOB JIbJla COCTaBISIIOT nmouTu 3.445 x 10'' M3 nppa
(46% OT COBpEMEHHOT'O YPOBHSI).

ITonyuyenHble pe3yabTaThl JalOT oOOIee Mpen-
CTaBJIEHHE O BO3MOXKHBIX IIOCIECTBUSIX KIIMMaTHie-
ckux u3MeHeHuil. Begp npu riio6anbHOM MOTEME-
HHUM YBEJIMYUBAETCS YPOBEHb OCA[IKOB, B CIIEACTBUE
Yero M3MEHSIETCS COJIEBOI PEsKUM MOPS, B COOTBET-
CTBEHHO YCIIOBHS M TeMIlepaTypa aTMocgepsl, npu
KOTOpOIl TepBOHAYAIbHO (POPMHUPYETCS JEeATHON
nokpoB. KpoMe Toro, BO3MOXKHbBI HE YUHTHIBAEMBIE B
Mopenu oocroarensbeTBa. OgHAKO JaXe U Ha JaHHOM
YPOBHE MPEACTABICHANA MOKET OBITh BBIIOJHEHA
OIleHKAa 3THUX MOCIEICTBUM.

HanbpHeimas nepcnekKTUBA UCCAECIOBAHNI BUIUT-
cs1 B pa3pabOTKe Ha OCHOBAaHAY HAOOPOB KOCMOCHUM-
koB JIT peTanpHOi Mofenu pOpMUPOBAHUS TPSIfL TO-
pocoB u noctpoenne I'MC nns nepgsiHOro mokposa
HaIbHEBOCTOYHBIX MOPENL.

ABTOp BbIpaXaeT MpU3HATEIBHOCTL MpOd.
B.B. IInotauxkoBy u npod. B.Il. Tynerosmosuy 3a
npefocTaBlIeHHbIE APXUBbI JaHHBIX U MOJIE3HbIE 3a-
MEeYaHHus.
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Monitoring and Forecasting of Ice Cover States
of Northern Zone Water Area of Japan Sea

A. N. Chetyrbotskii
Far East Geological Institute, RAS Far East Branch

Question of monitoring of conditions of ice cover of Japan Sea in its strategically important northern zone (zone
51.5°-52.5° Northern latitude) are considered. On the basis of mathematical model of evolution of a sea ice
cover it is existed astimation distributions of thickness of ice this zone. On the basis of mathematical model the
estimation of a condition of an ice cover of the specified zone is executed at change of air temperature.

N3BECTUA PAH. CEPUA TEOTPAPUYECKAS Ne 6

2007



