Mezmymaponmrm Hayvasms Hecereryt "Educatio™ I (10), 2015

TepH TeIa Ha BMemawmse moponsl. Hanmowe B medrenoc-
HOM ILIAcTe 7 TPeIIHHE IPH OpeHMYINeCTECHHY BePTHEATEHOM
HX PacOoICEeHHH, BHCOEOIPOEEIAEMEX 30H H KABeDH CIo-
co0cTEYeT ORICTPOMY HX HATPEBY.

[Ipm moBRIIEEHE TEMOEPATYPE HedTeHoCHOTD MIACTA
7 BEECCTh HedTH CHIDERETCE H YBENHYHBASTCH €I0 TEEy-
TeCTh. JTA TEMOEpaTypa cocTaknaeT oxoao 100°C, opa xoTo-
poil BasEocTe HeTH cEEEaeTcs ¢ 15300 oo ope maganemod
mnacToBoH TeMmepatypul Io 30 em

3aTeM BCe HATHETATENbHHE CEEANHHEE] paspalaThBae-
MOTO YY2CTEA PAITENS0T Ha IPYONEL, MOTATY Dapa B KEAEIY
H3 HEX OCYINECTRIMNT NO0UEPeIHe ¢ HETEPEATAME EPEMeHH
ot 15 oo 30 cyTor 2 ocTaHCBEAME TAEOH e OpOJOEHETETE-
mocTH. [logaroT BedTs B3 Hed TenosVImex Ha DOBEPXHOCTE 98-
[pes ropHele BEIPa0OTEH (HIH COSNHATHHEEES CEKEAEHHER).

[Ipemenenne mpenzaraeMorc cmocofa paspaSoTEH
HeTHHOH 3ale®H 00 CPABHEHHK) HIBECTHRIM CIOCODOM JaeT
VBeIHUeHHe HediTeoTIagH Ha 5%, moBRmenHe 3@derTHEHD-
CTH TeIICEOTO BEO3JeHCTERE (YISIbEHE PACKON OApa CHEEA-
eTcE 7,7%) H coEpamesHe o0beMa DPOXOJEH TODHEIX BRIPA-
Sorox ma 20%.
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AHHOTAITHA

Hunwocmpupyomea 663MOXCHOCIN UEHoTb306aRUA crymuukosozs CBY-paduomempirieckoso Memoda S8 aHaTUa men-

A0§020 sFMUMeIScMEUA OXEAHA U amMocPEPyl 6 SUDE NOMOKOS AEHO20 U CEPHMO20 MENTa Ha 2Panulye pazoend Imux cped, ux
PEIRUT (s3prisuamuix) U naasHwx (Mrosonemuuy) uimenenull. Memod ocnosan Ha mecHoll 63aUMOCERTU UNMERCUSHOCMU cob-
cmeeRHoco padusmentosose (CEBT) uzmyuenus cucwmeMy oxean-amMocgepa (Apxocmuoll meMnspamypeill) ¢ mednepamyp-
HLIMI U SAAXCHOCHHEMU XAPAXMEPUCTUKAMY CUCTREME], GoPMUPYIO WM NPOYECCE MENT0- U s1azocfMena § 82 uRmep@eiice.

ABSTRACT

A feasibility of the satellite microwave radiomefric method fo analyze a heat mteraction between the ocean and
atmosphere by way of the boundary fluxes of sensible and latent heat fluxes is considered. The method is based on the close
intercommunication berween an intensity of natural thermal (microwave) radiation of the system ocean-ammosphere (the
brightness temperature) and the temperature and humidity characteristics, which form the processes of heat and moisture
exchange in its interface.

HKmoveswe ciosa: szaumodelicmsue oxeana u amvocgepu, mennoswe nomoxy, CBY-paduomempuyeckull Memod, ap-
KOCMHIT MEMNEpan)ypa

Keywords: ocean-atmosphere interaction, heat fluxes, microwave radiomeivic method, brighiness femperature

Breenenue POOEEX OPOTpasM, Takey kax BeeMHpEas mporpavua Heeme-

PaspafoTsa MeTOIOE AHATHZA TEIIOBOTC BI3aHMOTeH-
CTBEA OEedHA H aTMocHepH KaE $aKTopa FoJoBOTC XoJa H
MEETON0BOH HIMEHUHEOCTH KIHMATA ABTANOCE H ABIIETCH
BAEHHM COENTOM HCCTENOBAHNE ¢ TOTNH IPeHHE MeEIyHA-

mopaemi EneMata (BIIME), Mesaymapomsas reocdepso-
Gmocdepran nporpassa (MITEIL). Glebal Change Fesearch
Program, Earth Observing System (EOQS), Climate Vanability
and Predictability (CLIVAR) m gp. AxTyamsaccTs 3Tol TeMma-
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THEH JMf HANHOHANLHEY HETepecol PoccHn oTpakena & Pe-
JepanmeHCH meaesoll mporpasue "Heocnegceamms npEpoOH
Mupoporo oxeada”, a TAlCEE B pasdens " CosTaEHe edHAOH of-
MEeroCyIapCTBEHECH CHCTEME EEQOPMAanEs of 0GCTAHOBEE B
Muaposom oxeane”.

Jame 2530 mer Eazadg, KOTIA B CTPAHE PETVIAPHC
OpOBONENHCE CYIOEEIE SECIETHIHOHREE HaCOMHIEHHA B OKE-
dHe, HX 00beM H PETYIEPHOCTh OBUTH HEQOCTATOTHRL JMA pe-
MeHHA NeTors pAla HAYIENX H OPHKIATHEX 34137, Pesxos
COEPAMEHHe TANEX HIMEPEHHH B MOCHeIHEe BPEMS 3HATH-
TENBHO VEETHYHIO POIb COYTHEEOERIX CPEICTE HCCOSTOEA-
mEi Muposoro okeaEa, $YHEDHOHATBERE BEOSMOEHOCTH KO-
TOPHX (TOYHOCTh HIMEPeHHH, NPOCTPAHCTECEHOS paspelme-
HHE, @ [MaBHOE, CPOE EHIHH') B OOCHSIHe: BpeMA HeOpe-
pPHEHC yoyamarTes Hampawmep, aMepHEAHCKHE METeOpPOI0-
rEmeckse coyTEERH cepur DMSP mposoxst menpepeiemnie
CBU-pamuoMeTpHYECKHE HIMEDEHES HHTEHCHBHOCTH cof-
cTEeEROTe pagHoTemaoeore (CBY) mamywemma 3eman c cy-
TOUHEIM HIH DOTYCYTCOUHRIM BPEMeHHEIM paspelleHHeM Ha
OpUTEREHHH DOCTEIRER 23 16T, 0feCcIeTHsat COeOHANECTOR
raofansHEcH H peryafpaol MeTeoponorEgeckol H OReaHorpa-
dmaeckoll pRGopuanmi. OTMeTHM, ITO TAKHE HIMEDEHHES AB-
IAKTCA IO CPABHEHHED £0 CIYTHHEOERIME HIMEPEHHAIMHE E HH-
dpaxpacHOM MHANAZOHE MPAETHIECKH BCEIOTOIHEIME.

B mawane 1980-x rozos 8 HPS PAH Grua czexan mep-
BHIH IDar, 03HAMEHOBABIIHI mepexod OT HCCOSTOBAHEHE BOS-
MoEEocTeH Hemonssosamus CBU-pagmoMerpHdeckHEs MeTo-
I0E QOpeleleEHT OTITbHEX IEPAMEeTPOR IOBSPXHOCTH OKe-
aHa H aTMochepH (TeMIepaTypa NOBEPXHOCTH OHEAHA, CEO-
pOCTE OPHEQIHOTS BETpa, DAPAMETPH aTMoCHEpsl) B CHHOD-
THUECEOM JHANA3OHE BDEMEHHEX MacTabos mo dpardes-
TAPHEIM H3iMepeHHAM ¢ oTedecTBeEERMX MC3 "Kocumoc-243",
"Kocmoc-1056", "Kocmoce-1131" £ HX HCOOIBR3OBAHHD SIE
aHANH3A HIMEHIHEOCTH HHTTPANLHEE XapaxTepHeTHE COA
(ycpeoHeHHKX Ha MACIITAOAY MECHIH, CR30HRL, FONR), OCHO-
BHIBAACH HA MONETHPCBAHEHE JAHHLX PETVIAPHBX COYTHHED-
X CBU-pammosmerpEweckux HadmogesmsE [1, 4], 3E He-
CIENOBAHEA ONHPATHCE: HA TECHOS H MNOCTORHHOE DAPTHED-
ctee ¢ HEctETyTOM oReamomoram By, [LI1 Tepmosa PAH,
HucTHTYTOM KOCMEYRCEHY HCCISNOBAHHH, C OPTaEHIaMHIMH
Pocrocuoca, a Taxme ¢ PocraapoMernenTpon, B pAIoM 3apy-
CeEHEN 33POKOCMEYECKHY OPraHH3AMEE.

Hayusas KOHNEMNHE HCNOIBI0BANES JAHERIX CITYTHH-
xoBoH CBY-pazmomeTpss Oif @HATHEA TEIUIOBOTO BIAHMO-
aefiCTEHA OKedHa H aTMochephl

B ocHOBe EOHIEIIHH JT&HHT HCOOABICBAHHE ATMO-
cfepHEX THHEHEE pe3CHANCHOTD DOTI0MERHEE (H3TYIeHHE) MO-
aexyagpHEeTo EHeIopoda (3 uM) B oxmRoro mapa (133 ex) B
Ka9ecTEe "MOCTHEOE MEEITY HETEECHEHOCTHI BOCKODEINETO
CBUY maryuemns cucTeM: oxeag-aTmochepa (COA), msmeps-
emolt ¢ FIC3, u BepTHEATBENME TYpOYIEETHRIME DOTOKAME
TeIIa H BIarH B KOHTakTHOM cace (HETepdefice) cacTensl [1,
4]. Ha Eam B3I MOEHO KOHCTATHPOBATE TOT (axT, 9TO
VCIeX PelleHHT 34739 HeCIeT0BANEE TEIN0BOr0 H THEAMHETS-
CEOTO B3aEMoIeHcTEHA NOBSPXHOCTH OKSAHA H aTMocdeps B
OIEHEH DapaMeTPOR TEMLIOEOTe (3HepreTHIecKoTo) Danarca B
COA Ba pasTHYHHIX BpeMeHHEIX MacmTabax (CHEODTHYE-
CEMX, Ce30HHHX H KIHMATHUECKHX) 3EEHCHT B HACTONINES
EpeMA HE CTOABKC OT TEXHHUSCKHX CDedcTB, CEMIBEC OT H
KOENENNHE, Hiell H METOIO0E HX NPHEMEHeHHS.

IMTpassane, 9Te mapaMeTpsl, onpeneasesure ¢ FC3, 1a-
EHE KaK BEPTHEATRHEE TYPOVISHTHRE DOTOEH ERHOTO, CEPH-
TOTO TEMTA H HMITYIBCA, OTHOCATCE K THCTY TAl HAIKEAEMEDX
EIHMaToHopMEpYIOMEX mapameTpos. OcmoBEas opofmema
COpedelsHHA 3THX DAPAMETPOE 0O COYTHHKCE 3AKMF0TaeTCH B
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ToM, 9T0 nodae cobeteerEHoTe CBU-msmywenns mecet ERbOD-
MAITHK) He TONBED O HEEHHX CI0EX aTMocheps (KoTophle
HEMOCPEICTEHHO YYAcTEYIOT B 3HEproo0MeHe ¢ MOBEPXHO-
CTHE) OKeaHa), Ho H 0 Gomee ee BRICOKHX cnosx. BoT moweny
coyreEEEcese CBU-pammoMerpEgecsHe MeTOZH aHATHIA
EMEMaTCHOPMEDPYIOIMEE DaPAMeTPOE CTAIH aKTHEHO DasEH-
paTecH ML B £0-2 B 90-e rogu (mpemvymecteesso 5 CIIA,
Poccen ® [epuanns), xoTs yEe B 60-x w 70-x rogax Gem
OOTyIeHH 00HANSHERAIMHE Pe3YILTATH OPHMEHEHHS TH-
crarmuoEEnx CBU- g HE-patsoMeTpaaecksx MeTOI0E I8
AHANH3A DPONEcCcos TEmIooiMeERa Ha TPaHANe "BoOa—BOSIYX
OpH HIMEPEHHAX B JTabOpPATOPHEIX VCICBHEX, ¢ ILIABYIHX
mIaTdHopM, HESKONSTANEX caMoaeTos. CyMecTEyRT cuedy-
HOIHE OpeIIOCEITHE I8 PealH3anH JTaHH0E KoEnemHE: 1)
COCTARISRITEE TEMIC- H BIarcofMena okeaHa H aTMocheph
(TeMmeparypa MOBEPXHOCTH OKEAHA, TEMOEDATYPE H BIAE-
HOCTE BORTYNA, CEOPOCTh NPHBOJHOTO BETpA), Hemocped-
CTEEHHO YHYacTEVEOT B QOPMHPOBAHHH H TpaHCHOpMAIHE
CBU-mgsmywedHT B VEA3AHHELX COSETPANGHEIX JTHEHAX H HX
OEpecTHOCTAX Kak B npEBog=EeM (1020 M), Tax B B Eammene-
HAMEX cA0EX aTaecteprr; 1) TOMMER: cIoek aTMocheps, B
xoToperx dopumpyercs CBU-mamyuesme COA, B maEmEEX
VHUACTEAX CORETpa OMHIKR K TOIIHEE DOTPAHEYHOTS (TYpOy-
aerTHOTC) caof arMochepsr (1000—-1500 ).

[pEMeptl HCOOMESOEAHHA METONOE COYTHHEOBOH
CBU-pagsoMeTpsN 18 AHATHIA OpOOEeCCos TEILIOBOTO BIaH-
MomefcTEHST OKRaHa H aTMochepH THIA MeTecpOlorHIeCkHy
GouG

UexnorEdeckas qesTensHecTs B Helobayrarenncroi
zoEe CesepHoll ATTARTHER

OcHOBHEE pe3VIBTATH IOTYYEHE MYTEM COBMETEHEE
OEHENX cyOoBex sxcmepEMerTos HBEIOSAIKC-88 m AT-
JIAHT3KC-90 & Hewodaymaaernckod some Cepepmod ArT-
naETHEE ¢ DaEERME CBU-pagmoMerpHUecKHX H3MEpeHHEH,
mposegersx CBU-pammomerpon SSMYT (Special Sensor
Microwave/Imager) ¢ MeTecpodcrEgeckoro coyTaExa CIITA
F08 cepum DMSP (Defence Meteorological Satellite
Program). Te = gpyTHe HE3MepeREA OHIH 3AMIAHHPOBAHE H
EHMONHEIHCE B T0 EPEMA HEIZEHCHMO PAsIHIHEIME Hayd-
HEIMH H OpoMBIOIeHHEME oprammsanaade CCCP g CIIIA;
COBHT B PacITHPeHEE BosMogsccTed coyraareseE CBU-pa-
MHOMETPHH INE AHATHIA TEMMOBOTO BIANMONEHCTEHT OESaHA
H aTMochepsl TpoHIOmeD GnaroJaps HY coBMemenHo [1, 4].

H= ofmuEpECOro apXHEs TANHEIX, HAKOIIEHHEX 33 BECh
OpOBeIeHET IKCIEPHMEHTOE, MEl OPHEISEIH JaHHAHE HX CTa-
OHOHAPERX Qaz (KoTDa cyda NOTogsl CTOENH IAETEILHOS
BpeMA HelOJEEEHO), OTIHYAFMEXCE cCIeTyIIIEME ocobeH-
HOCTEMHE:

a) HaeboIbIAT NepHOTHIHOCTS H PErYIAPHOCTE METEOPO-
MOTHYECKHY H a3POICTHYECEHE HaOTmaeHHE B 3TOT
OepHO,

§) BOIMOEEOCTE HCCASIOBAHHA B GHCTOM BHOE BPEMEeH-
HeH IHHAMEKE DapAMeTPOE OKSZHA H aTMocdeprl G1a-
rofaps PHECHPOBAHHOMY MOJOEEHHED CYI0B DOTOMEL
Hapae. 1 moxazass! npeeps MHEEHROTO peTpeccHOE-

HOTO AHANHIA MEETY CHHONTHYSCKHME BAPHATHAME ADEOCT-
mo# TemuoepaTypal COA, mavepesasmvE pammomeTpoy SSM
¢ MeToponorEdeckore coyrEEEa CITA F-08 cepum DMSP, =
OOTOEAME CYMMADHOTO (SBHOTO H CEPHTOTC) TEIIA, 3aperH-
CTPHpOBAHHEEXR B 3xcoepEMenTax HBIOPASIKC-82 m AT-
JAHT3KC-90 s Hulodayaanerncrol 3HeproaKTEEREOHE 30H:
Ceseproil AtaasTyn & MapTe 1988 r., xaparTepusyomefica
AKTHEHOH JeRTENEEOCTBEY CPEIHEITHPOTHRX ATTAHTHAECKHX
MHETOHOE.
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Puc. 1. 3xcnepuvent HEIOSAIKC-88. [Tpamete (cyzoshie) oNeHER MOTOKOE CYMMAPHOTO Tenna qhe (coaommse THEEH) H
HX COyTEHECBEE perpeccHoRHsle CBY-pamHoMeTpHIECKHE OMEHKH N0 JAHHEM H3Mepenmi paggoMerpa SSM/T (Togeanzie
meEeH) & Heoodayeaneracrod soue B pafione pacoonoxerns HACTI "Brxrop byraes” v "Myccor”. Ha nonsx pacyEECE
YEA3AHE KOMHIeCTECHHbE OUSHEH DAcKOEICHER MEEIY TEMHE H JPYTHMH OOeHEAMH (T).

Hafmogaeumele SEIeHHE, 00 MHEHHK) CHENHATHCTOE,
HOCAT BIPHEHOH XADAKTED H HA3HEANTCH HMH 'MeTeopoIo-
rEgeckEMHE Dombanm” [3].

SdderT TEmNOBOTC EIPEEA B CHCTEME OEEaH-ATMO-
ciepa OpE 3apOEISHEE TponEYeckoro yparaga Humberto

Hawmm 6w sameuer 3dderT Bos0yEIeHEEE Eomeda-
TeIbHEX XaDAKTEPHCTHE HETEHCHEHOCTH OPONECCOB TRILIO-
ofMeHA H HA TPAHHIE Pa3leNa NOBEPXHOCTH CESAHA H ATMO-
chepsl E PamgHOEPECCTHOH TEMIOEPATypPoH, HIMepAeMOH H3
HOCMOCA [OCHE  33pOEJEHHE TPONHYECEOTD  YparaHa
Humberto m3 paiioEa maGmogarensHod craEmus 42019 B
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MexcexascEoM 3anmuse B cegTadpe 2007 r. JroTr coygai yEE-
KAlleH, T.K. TOUKA BOSHHEHOECHEN VparaEa Humberto cogmana
€ MECTOIONOESHHEM INTATHOH aMepHKaHCKoH cTarmes 42019
HANHOHANEHOTO METecponoTEIeckore arerTcTea NOAA roe
OPCECOETCE PeryISpHEE METEOPOIOTHISCEHE H OKeaHOTpa-
ETECKHe HIMEPEHHN.

Prc. ? EamocTpEpyeT BapHANUEH OOTCKOE TEMLIA H
BaarH E nepEod 17-211 cerTs(ps Ha CTATHH pelakcaldHH Oa-
pamerpos COA & pafiore cTarmms 42019 nocne BozEREHOEE-
HEA TpomEMecEore yparasa Humberto m ero yxoma =3 3toro
pafioHa.
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Pac. 2. [Topegerse noTokoE A8H0TC gh B CEPHTOTD (& TEIIA HA DOBEPEEOCTH OKSdHA B PAHOHE PACIONOECHE
craEmEd 42019 oocae sapoxxesms TI] Humberto.

Besme, B paccMOTpEHHEIX CIYIAAX NPOCIEEHBAETCE
OpAMaE CBA3E HHETeHCHBHOCTH cofcTBeEHore CBYU-mamyae-
HHS CHCTEME OEedH-ATMOCHEpa ¢ HETEHCHEHOCTBED TEILIO-
BHIX MOpONECCOE B ee HETepfefice, EOTopad NpOEBIRETCH
Hambonee OTIETINED OpPH HX PE3ECH DIEPeMeHTHBOCTH, CBOE-
CTBEHHOH MOIIHEIM CpeIHEITHPOTHHIM ATIANTHIECEHM ITHE-
J0HAM HIH TponHIecEEM mDEEmoHaM [2, 3, 6], Ocofersoe o1-
TeTIHED 3T0T 3§derT BuIeH coyTEEEoERME CBY-pagromeT-
PAME B THHEH DOTTOIMEHHEA BOJTHOTC Dapa aTMochepsr 1.35
CM, TOe HAOMHJAeTcH TeCHAS CEE3E 3TOTO MAPAMETPA ATMO-
cieps ¢ panHeApEOCcTEOE TemnepaTypol COA, msMepaeMoR
c HC3.

IMocTenearre (MHEOTOISTHEE) TENNOBHE HIMEHEHHSE B
Cesepros ATnasTHEe

Hecnemosasa MEOTOISTEET HIMEHIHEOCT ofmero co-
IepEAHEA BOLEHOTO MApa aTMocepH EiE EOMHYECTECHHOH
XAPAKTEPHCTHEH TRIIIOEOTD B3aHMOJeHCTEHA OREAHA H ATMO-
cihepsl Ha ocHOBE HaEEEX JonrcepeMerssx CBYU-pammoumer-
PHUECKHX HIMEPeHHH B O0TIensHEX ofmacTax CeseproR AT-
manTEEE. Cpenn mMx Hamm samenesw [ omsdorpEmcEan (H),
Hemodayaoresnckas (D) ® Hopeemcxo-I permamncras (M)
oonacTe CepepHol ATIAHTHEH, KOTOPEIE OTIEIAI0TCE MAKCH-
MATbHOH HHETEHCHEHOCTBH) TEIIO- H BaaroofMeHa Memoy
OKEZHOM H aTMOC(epol H OKasHBAKNT JAMETHOE ENHAHHE HA
OOTONHEE YCAOBHE B Jamageol Espome ® Ha esponefickol
TeppETOpEE Poccmm [3]. Iaf 3T0# menlH BCOOIBIOBARE JAH-
HEIE HIMEPEHHH panHoApEccTEOE Temoepatypl COA pagmo-
meTpos AMSE-E 5 55M/T co coyresmos EOS Aqua m DMSP
B mepEex ¢ 1998 oo 2011 rT.
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Prc. 3. MuoroaeTHHE BapHAIRE CpeIHeMeCHIHEX IHAYSHEH DOAHOTO COISPEANET BOLIHOID Dapa B atMocdepe
Q B oSmacTax M (zenenrt neet), D (copmwi neet), H (xpacHnnt neer).

CoraacEe pesyIsTATAM EONETECTECHHOIO AHANHIA,
TPeE] YEeTHIEHNR O0METD COTSpEANHNE B0IRHOTO MAPa B aT-
sociepe 5a 3T0T DepHOT B 3HEProakTEEREX ofmactax M, D,
H Ceseprol ATIZETHEE COCTABHI COOTESTCTEeHHEOD, 1.7, 1.8
H 2.6 5T M-]. 9TC COOTBETCTEYET COBPEMEHHEIM NpeICTARTE-
HHAM © TIo0anbHEX BPeMEHHBIX TPeHIAX BONAHOTO Odpa B
Muporou oxeane [7].

M3 opEsenernol EnMEOCTpanss aMeTed 3dderT cHu-
EeHHA ofMero coOepEAHHY BOXEHOro mapa CesepEol At-
gagTHEe B 2010 u 2011 rr. 310 MommEo ofbacEETE oOmHEp-
HEIMH aBapHIEREME Hed TIEEME pasarsadH & MercHrarcEoM
samEse & ampenae 2010 r. nofnEsocTs ot ofnacts H, remaoscd
OOTEHIEAT EOTOPOHE B 3TOT DepHOT JaMeTHC CHESHACE 33 CHeT
VMEHbIIEHEHR HCIAPEHHH ¢ BOJHOH N0BEPXHEOCTH H CHEECHHA
TpaHCcOCpTa Temla B oomacte D B M, Eaxonmmuecs & pycoe
Tenernd [ onederpad B Cepepro-ATIARTHEYECKOTO TETEHHES.
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