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TTopaHo ysarajJbHEHMEl [OCBiA POOOTH 3 BU3HAUEHHS KiJIbKICHMX XapaKTEPUCTHK TifiPOMETEOPONIOTIUHUX
saBuIll y cucrtemi armocdepa—okean—cyina 3a pagiosokaritinumu ganumu IIC3 tuny «Kocmoc-1500»,

«Oxean», «Ciu-1».

IMepuonnueckyn PErvoHbl 3eMIM TOOBEPrarOTCS BJIMLA-
HUIO CTUXMUHBIX OEACTBUI, TAKMX KAK yparaHbl, Ha-
BOJAHEHUS, CHEXHBIE 3aHOCHI, CUJIbHBIE JUBHU, IIbLIb-
Hbie Oypu ¥ Ap. YUuThBag yPOH, HAHOCUMBII pas3inu-
HBIM OTPACIASIM HAPOTHOTO XO3IHMCTBA, a TAKXE BO3-
MOJKHBIE UEJIOBEUECKHME JKEPTBBI, HEOOXOOUMA Omepa-
THBHAA mHpOPMAmud O COCTOIHMH aTMOC(hEepHl, pEK,
BHYTPEHHUX BOAOEMOB M MOPEH /19 COCTABJIEHUS
JOJTOCPOUHBIX METEOPOJOTHUCCKUX TTPOTHO30B.

OnepatuBHas wuHpOpManus © rposax, MHIKBAAAX,
30HAX CHJIbHBIX OCAAKOB, CHEXHBIX 3aPAA0B, MbLIBHBIX
Oypb HeoOXOAMMA A/ YIPABJEHUS ABMXKEHUEM CAMO-
aetoB. DpoTy pazaMuHOrO HasHAaueHWs Heo0XOoaMMa
uHbOpMALUs O BETPAX, IITOPMAX, MOPCKMX TEUEHUAX,
BEPOSATHOCTH BCTPEUM CO JIBAOM. Bosbimoe 3HaucHmE
IMAPOJIOTMYECKAS MHPOPMALIAE MMEET IS CEAbCKOTO
XO34iCTBA, TOE 3HAHWE TPOTHO30B TMO3BOJICT YTOU-
HATh CPOKM CeBa M yOOpKM, LEeaecoo0pasHoOCTh U
NEPUOA BHECEHMI YHOOpEHMIl, MPOBENEHUS MEIHOPA-
tHBHBIX pabor [7].

CHeXHBI MOKPOB OKA3BIBAET CYIIECTBEHHOE BJIMS-
HHUE HA XHU3HEACATCIBHOCTh UETOBEKA, TOCKOIBKY €T0
HAJIMUTE OTIPEHEIICT, TPEXIAE BCETO, DHEPTETHUCCKUIA
¥ BOAHBIA OAJAHC MOBEPXHOCTH 3eMJIH.
© B. b. EOMMOB, U. A. KAJIMBIKOB, O. A. KPACHOB,

A. C. KYPEKHH, B. H. IBIMBAJI, B. A. KOMIK,
C. E. AOEBHUY, 2000

MHTEHCMBHOCTD BECEHHETO TMOJOBOXbS BO MHOTOM
OTIPENETICTCA CKOPOCTIO TASHWA CHEra. Tasbie BOXBI
NEPENOIHSIIOT BOOOEMBI M 60JI0TA, BOCIOJIHIIOT 3aIMachl
TPYHTOBHIX BOM, YBJAXHIIOT TOUBY, CO3MABAA 3aTAachl
BJIATH, BEJMUMHA KOTOPBIX MMEET OOJIbIIOE 3HAUEHHE
g Oyaymero ypoxas. Ilpu 5ToM, Hapgay € MoJb30ik
OT YBEJIMUCHUS BOMHBIX 3aITACOB, UMCIOT MECTO TIOTEPH
BPEMEHN W MATCPHAJBHBIX PECYPCOB, CBA3AHHBIC C
HEOOXOIMMOCTBK) PACUMCTKHM OT CHETa APEHAXHBIX CU-
CTEM H C TIOCJHCACTBUAME 3ATOIUICHUS BOBJICUCHHBIX B
XO39UCTBEHHYIO ACITEIBHOCTh TEPPUTOPUIA.

B nepuon naxoxpenus Ykpauusl B cocrase CCCP u
B HOCTCOBETCKMIA MEPUON MOJYUrIa GOIBIIOE PA3BUTHE
CETh TUAPOMETEOPOJOTHMUECKUX CTAHLMIA, MOCTOB, 00-
CEpBATOPHIA, HA KOTOPHIX MPOBOAITCS KPYTIOCYTOUHBIC
W3MEPEHHUI TI0 CJIOXHON mporpamme. OmMHAKO W ceryac
CETh CTAHUMN HEAOCTATOUHA JJ19 ONMUCAHWY MOJHOU
KAPTUHB THAPOMETEOYCAOBHI B PETHOHAX.

B mocaemmee BpeMs MMPOKOE PACTIPOCTPAHCHUE TMO-
JYUWIA AUCTAHIIMOHHBIC METONBI 30HAWPOBAHUS AT-
mocepsl 3eMn U €€ TOBEPXHOCTH C TPUBJICUCHUEM
pagmosIokaTopos  Gokosoro obszopa (PBO). Ocobmrit
HHTEPEC B COCTABJICHUN THUAPOJOTHUCCKUX W METEOPO-
JIOTHUECKUX TTPOTHO30B TPEACTABIICT PATHOIOKAIINOH-
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Hag wuHpoOpManug, mnogyuaeMad B 3-CM JAMANA30HE
PaAMOBOH C METECOPOJIOMMUECKUX CIIYTHUKOB THIIA
«Ciu-1», «Oxeans [1]. Meromm 06paloTKM AAHHBIX
PaAMOIOKAIMOHHOTO 30HAMPOBAHUS OCHOBAHBI HA yC-
TAHOBJICHHBIX 3aKOHOMEPHOCTSIX PACCESHUS PAAMOBOIH
ofbekTamMu mpUpoAHON cpenbl 3emum [9], mpm HTOM
WCTIONIb3YIOTCH KOJUUSCTBCHHBIE OLEHKW XapakTepu-
CTUK PACCeIHbIX DPAgUOCUTHAIOB W WHTEPAKTUBHBIN
AHAJIU3 PAAMOJIOKALIMOHHBIX M300Pa’KEHUH € TpPUBJIE-
UEHHMEM COMYTCTBYIOMIEH WHMOPMAIIAN.

B cmektpe 3amau, pemaembix cnyTHukoBeiMu PBO
IS TIEJICH TUAPOMETCOPOJIOTHH, MOXKHO BBIAC/IUTh CIe-
AYIOLINE,

OITPEJEJEHUWE ITAPAMETPOB I10JI4
IMPUBOAHOI'O BETPA

ITpn B3amMopelicTBUM BETPa C BOXHOU TMOBCPXHOCTHIO
MPOUCXOAUT MepeAaua SHEPrum aTMocepsl okeany.
DHeprug BeTpa ABASCTCS OJHUM U3 TJIABHBIX (HAKTO-
POB, MOPOXAAIOIINX OCHOBHBIC CHUCTEMbI TEUCHMI OKe-
ana., Onpeneaus aGCOMIOTHRIC 3HAUCHUS CKOPOCTEH W
HANpPABJICHUI MPUBOAHBIX BETPOB, BHI3BAHHBIX pa3-
JINYHBIMKM METE000PA30BAHNAME (OT CaMbIX CAa0bIX 10
Hanboee OMACHBIX — TPOMUYECKUX IUKJIOHOB), MOX-
HO OLCHUTh WX DJHEPreTUKY, BJAUSIHUE HA CTPYKTYPY
JAEATEIBHOTO CJIOS OKEaHA W MHOTOE APYTOE.
Heo6xoauMo MOIUEPKHYTH, UTO METOOUKA ONpeae-
JICHUS MApPaMeTPOB MO TPUBOAHOTO BETPA MO KOCMHU-
UeCKOW PaanoIOKAMOHHON nH(GOPMALMK TPOIILIA BCE-
CTOPOHHIOIO anpobanuio B YUPEXAEHUAX [ OoCKOMrum-
pomera um Ynpasaenus ruaporpaduu BM@ OwbiBmero
CCCP, Ha OCHOBAHMM KOTOPOU OBLAM BBIIYLIEHB HOP-
MAaTUBHO-MPOU3BOACTBEHHBIC METOOUUCCKUE YKa3aHUS

[4].

Puc. 1. 3aBucuMOCTH YPOBHEH CUTHAJIOB B mojoce obzopa PBO
«Ciu-1» Id pasjIUuHBIX COCTOSHUI MOPCKOM HMOBEPXHOCTU

OnpenesiceHre MapamMeTpoB MO TPUBOAHOTO BETpa
HAJ MOPCKOUN MOBEPXHOCTHIO MO PAAUOJOKAIMOHHBIM
JaHHBIM 0a3upyeTcd HA 3aBUCUMOCTH YPOBHS PACCESH-
HOTO CUTHAJA OT CKOPOCTH BETPA W OPUCHTALIUU €ro
BEKTOpPA OTHOCHTEBHO HATPABJCHHUS 30HAMPOBAHUS.
Beicokasi uyBCTBUTEIBHOCTh CIIEKTPAIbHON TIOTHOCTH
MOPCKOM pabu, pacCeMBAIOIIEN PATUOBOIHBL CAHTHMET-
POBOTO AMANA30HA, a CJACAOBATEIbHO, WHTCHCUBHOCTHU
PacCesTHHOTO CHTHAJMA K M3MCHEHUSM BEKTOpA CKOPO-
CTH MPHUBOAHOIO BETPA, MO3BOJALET HAOMIOIATH AAXE
cnabble €ro BapMaLMM, UTO 3HAUMTEJLHO o0jeruaer
YCTAHOBJICHUE HAMPABJCHUS BETpA.

Ing npenBapuTe/SbHONW OLCHKUA COCTOSHUS OIS
MPUBOAHOTO BETpPA MPOU3BOAUTCS ONCPATUBHBIA aHA-
JIN3 KOCMMUYECKUX PAagroOM300pakeHuii, HApaBAeHHbIA
Ha GBICTPOE MCCAETOBAHUE CTPYKTYPHI MO/ BOJHEHMS,
OOHApPYXKEHUE PA3JIMUHBIX HEOJHOPOAHOCTEN M WMAEH-
TUOUKALUIO UX HEMOCPEACTBEHHO IO Pagruon3odpaxe-
HHUIO HA 9KpaHe AUCIUICS WM TBepaol komuu. [Ipum
BU3YaJbHOM AHAJM3E BBIACJISIOTCS 30HBI TOBBIMICHHOMN
APKOCTH, 00YCJIOBJIEHHBIE YBEINUEHUEM CIEKTPATBHON
MJIOTHOCTH PAOM 101 BO3ASHCTBUEM IIPUBOAHOIO BETPA
¥ 30HBI TOHUXKEHUS SPKOCTH, ONPEASSIOTcS ux op-
Ma u HanpasjcHue. [lo cTPyKType 9TMX 30H yCTAHAB-
JIMBAETCH TUI aTMOC(epHOro o6pa3oBaHus BHI3BABILE-
ro TIPUBOAHBIN BeTep (aTMocepHbiil (PPOHT, LUKJIOH,
ME30MACIITAOHBIE KOHBEKTHBHBIEC TUEHKI M Ap.).

[Mpu wuccregoBaHMM TOHKOW CTPYKTYpPBI KOCMHUE-
CKMX PafROJOKAIMOHHBIX HM300PaXEHMA MOPCKOM TO-
BEPXHOCTH B moJjoce 063opa a0 500 KM uacTo MOXHO
OTPEACINTh HAMPABJACHUE TPUBOAHOTO BETPa € TMO-
MOIIBIO PA3JUUHBIX KOCBCHHBIX MPU3HAKOB — Tpacce-
poe. HampagsicHue BeTpa OLEHMBAETCS MO KOCBECHHBIM
NPU3HAKAM M CTPYKTYPHBIM OCOOEHHOCTIM B IIPO-
CTPAHCTBEHHOM PACHpPEAS/ACHUM SIPKOCTU HA PaAMOJIO-
KalMOHHOM M300pakeHnu. TaKuMU MPU3HAKAMHU HB-
JISIOTCS: PAAMOJIOKALMOHHBIE TEHU 34 BO3BBIIICHHBIMU
yuacTKaMu MoOepexbd U 34 OCTPOBAMM, CBA3aHHBIE C
SKPAHMPOBAHMEM YACTH HAGErarMIEro BO3MYIIHOTO M0~
TOKA; XapakTep ¥ OPraHu3anus OTASAbHBIX SUceK B
MOJIE MPOCTPAHCTBEHHO YIIOPAAOUEHHON Me3oMacmTal-
HOIl KOHBEKLWU; TMEPUOAMUECCKUE CTPYKTYPHI, BHI3BAH-
HbiE OporpadMUECKUMU TMOABECTPCHHBIMU BOJHAMM;
MPOTSKEHHBIE TOJIOCUATBIE CTPYKTYPhl, BBITSHYTHIC
Mapaaie/JibHO HATIPABJCHHUIO BEKTOPA MPUBOIHOTO BET-
pa, opueHTauus 30H CXOXACHUS BETPOBBIX MOTOKOB U
MHOTOE ApPYyToe.

Ina ompenenenud xapakrepa atmocdepHoro odpa-
30BAHUS W HAINPABJEHUS BETPA LEAECOO0PA3HO IIpU-
BJIEKATh ONTUUECKYH WHAOPMALMIO (eC/u 3TO BO3-
MOxHO), moryuaemyto Ha UC3 «Ciu-1» cMHXpOHHO C
PaAMOIOKAIMOHHONW, A TakKXe /[AAaHHBIE KOHTAKTHBIX
HA3EMHBIX U3MEPEHUIA.

I[Mpu onepaTMBHOM aHaAWM3e PaAUOJIOKATMOHHBIX
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m3obpaxenuin (PJIMI) OCHOBHBIM JTAmOM dBASETCH
OICHKA WHTCHCUBHOCTH PACCCTHHBIX CHUTHAJIOB, KOTO-
pas TPOU3BOANTCA COTMOCTABJICHUEM TIO IPKOCTH yUaACT-
KOB pafouero moas pagnom3o0paxeHmd ¢ rpagamuoH-
HBIMU YPOBHAMM PAAMOJOKALMOHHON KanuOposku. ITo
HAWICHHBIM 3HAUYECHUIM YPOBHEU DPACCEIHHBIX CUTHA-
JIOB M HATIPABJICHUSAM BETPA TIPW TIOMOION PACUCTHBIX
3aBucuMMOCTell (Ha puc. | mpeacraBjcHbl pacueTHBIC
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0
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Puc. 2. OGobmennbie 3aBucuUMOCTU yraeabuoit IIIP ¢° MOpCKOU
MOBEPXHOCTU OT CKOPOCTH MPUBOAHOTO Betpa W mist A = 3 oM g
BEPTUKAJIBHOMN MONAPUBAIIUHN [IPU O0IYUEHUM OBEPXHOCTH HABCTPE-
qy BeTpy (CIUIOIIHBIC JIMHUY) U OPTOTOHAJIBHO K HeMy (IITPUXOBBIE
JIMHUY) IS PA3JIMUHBIX YIJIOB HMajeHus ©
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3aBUCHMOCTH YPOBHEH CUTHAIOB B Tosioce obzopa PBO
«Ciu-1» mpu pazIuuHBIX COCTOSHUSIX MOPCKON MOBEp-
XHOCTHM; 3aBUCHMMOCTM MOCTPOEHBI 1y1d HamboJee 4acTo
ucnoabsyemoro pexmma padorst PBO) onpenengerca
MOZAYJIb CKOPOCTH TpuBOTHOTO BeTpa. CiaemyeT moguep-
KHYTh, UTO JAaHHBIC puc. | MOJAydeHBl AJAS Cayvas
HATPaBJCHUS 30HAMPOBAHUS TMOBEPXHOCTU HABCTPEUY
BETPY, MOITOMY /S MOJYyUEHUS JAHHBIX MPU MPOU3-
BOJIbHOM HAMNpPaBJIEHUKM 30HIMPOBAHUS HEOOXOIUMO
YUeCTh a3UMYTAJbHYI) 3aBUCUMOCTh WHTCHCUBHOCTH
pPacCesTHHBIX CHTHAJIOB OT HAMPABJACHWUU MPUBOAHOTO
Berpa [4].

Ing noayuenus OoJiee TOUHBIX OLEHOK MApPaMeTPOB
NPUBOTHOTO BETPA MCIOAb3YIOTCH O0OOIIEHHBIE 3aBU-
CUMOCTH YACABHOU 2((PEKTUBHON TIOMAAN PACCETHUS
(YOIIP) noBepxHOCTH OKeaHa 0° OT CKOPOCTU TPUBOMI-
HOTO BETpa |W | pmng pasnmuHbIX YI/I0B magcHns ©
(puc. 2). DTy 3aBUCUMOCTHU TOJYUCHBI TYTEM PACUCTOB
Ha Gasze Momenn U3OMPATENBHOIO PACCETHMI Pamuo-
BOJIH B3BOJIHOBAHHOW MOPCKOUM TOBEpXHOCTHhIO [14] m
KOPPEKIMKA PE3YyJbTATOB PACUECTOB MO AAHHBIM MHOTO-
JIETHHX DKcrmepuMmenTos [3], mposeaeHHmx ¢ Gopra
BEPTOJIETA M CAMOJIETA-Ta00paTopum,

Ha puc. 3, a npuBeaeHo paguooKauoHHOE n300pa-
JKeHUE TOBEPXHOCTHM TUXOro OKeaHa BO3JE KXKHOTO
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Puc. 3. Paguonokanmonnoe usobpaxenue yuactka Tuxoro okeana (3anuB Asacka), nonyuennoe PBO UC3 «Ciu-1» 10.01.96 r. (@) u
12.01.96 r. (8), ¥ COOTBETCTBYIOIIUE KAPTHI TIOJS IPUBOJIHOTO BETPA, MOJYUEHHBIE B PE3YJbTaTe 00paboTKM PaaMONOKAIIMOHHOM UH(DOPMATUH

0, 2)
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moGepexba Angacku, moxyueanoe PBO UC3 «Ciu-1»
10.01.96 r. Ha pagmosoKamuoHHOM M300pa’kKEHUU OT-
UETJIMBO MPOSBJISIIOTCS «OTIEUATKI» MOIIHBIX MOTOKOB
MPUBOIHOTO BETPA: ABYX MOTOKOB I0OXHee 0-Ba Kaabsk
M OOHOTO — CEBepHEe. [eHepasbHOE HAaNpaBJCHHUE
BETPOBBIX MOTOKOB Yy MOPCKOUM MOBEPXHOCTH MO Pauo-
m300paxxeHno onpeaensgerca ogHosHauno — ¢ C3 ma
IOB, 06 5TOM CBUAETENBCTBYIOT KAK OPUEHTALMS Ca-
MHX TOTOKOB BO3AYIIHBIX MAcC, TAK U OPUCHTAIIUS 30H
3aTeHeHud y mobepexbsa U ocTpoBoB. Ilpu obpaboTke
n300pakeHnd TAKOrO TUMA MPOCTPAHCTBEHHOE YCPEN-
HEHUE PAAUOJOKALMOHHBIX TaHHBIX, HEOOXOAUMOE A1
MOBBIMICHUS TOYHOCTH OMPEACTACHUS O° MOBEPXHOCTH,
MOXET OBITh BBIIOJHEHO IO HOCTATOUHO OOJIBIIMM
yuacTkam okoso 50x50 kM’

Ha puc. 3, 6 npeacrasiecHa kapra TPUBOIHOTO
BETpa, MOoCTpoeHHad npu obpaboTke nzobpaxenus 3, a
Ha DBM. Bugho, uTo CKOpOCTh BETpPa B TOTOKAX
gocruraer 20 m/c. Ocobyr LEHHOCTh PAAMOJOKALIMOH-
HBIX JAHHBIX COCTABJSET BO3MOXHOCTh TOUHOIO OMpe-
JCJCHUS MOJOXCHUS TPAHUL, BETPOBBIX MOTOKOB, T. €.
30H HauboJee OMACHBIX /IS MOpPEIUIABAHUA (BETEP
3IECh PE3KO U3MEHIETCA HA HEOCOJBIINX PACCTOSAHUAX
mopsgaka 1—2 KM), KOTOpOE€ HEBO3MOXHO MPOBECTH
Mpy MOMOIIKA APYTUX CPEACTB AUCTAHIIMOHHOTO 30HIM-
pOBAHUS M KOHTAKTHBIX M3MEPCHUIA.

Heckonbko mHas BerpoBas atMocdepHas cutyanus
NPEACTABAEHA HA PAAMOJOKALMOHHOM M300pakeHuu
aroro xe paunona (puc. 3, ¢), moayuenuaom 12.01.96 r.
AtmocdepHbie TIpoLEcCh B 9TOM PAaliOHE XapaKTepuay-
IOTCS MHTEHCUBHOM ME30MACIITAOHOM KOHBEKIIMEH, 60-
Jie¢ yCTOWUWBOM B FOXHOW uactu. B ceBepHoll wactu
n300pakeHnd OKEAaHCKOM MOBEPXHOCTH (Ha mepude-
puy MO ME3OMACITAOHOM KOHBEKIHK) HAGIIOAAIOT-
CS TPOLIECCH PAa3BUTUS ATMOCHEPHON HEYCTOWUMBOCTH
— reHepalys LEJoro paaa Me3oMacinTaOHbIX BUXPEN.
B atux ycmoBuSX HampapJcHUE TPUBOAHOTO BETpa
PE3KO M3MEHIETCH HAa OTHOCHTENLHO HEeOCOIBLIMX pac-
CcTOgHUAX. B mose MesomacmTaGHBIX KOHBEKTHBHBIX
JUCEK W3MCHCHUEC HAMpPABJCHHUS BETPA MPOUCXOAUT
CTOJIb YACTO, UTO ATO MPAKTHUECKU HEBO3MOXHO OTO-
OpasuTh B Kapre HOJd MMPUBOAHOrO Berpa. Iag 31oro
cayuas MOXHO OLCHUTh HAMPABJICHUE TEHEPAJIbHOTO
NepPeMELIEHNS BO3AYLIHOM Macchl (Iig CcTabMIbHOTO
OIS ME3OMACINTAOHOM KOHBEKIMM), d TAKXKE AMATA-
30H M3MCHEHUS CKOPOCTH MPUBOTHOTO BeTpa. B HUX-
HEl uyacTW CHUMKA W3MEHCHHME CKOPOCTH MPUBOAHOTO
Berpa cocrasager 10—15 m/c. Hanpasaenne n ckopo-
CTh MPUBOTHOIO BETPa /IS OCTAJBHOM uyacTh u3o0pa-
JKeHUS TPUBEACHBI HA puc. 3, e.

AHanu3 GOJBLIOTO KOJMYECTBA PAAMOIOKAMOHHBIX
n300pakeHni B3BOJHOBAHHOM MOPCKOM MOBEPXHOCTU
MO3BOJISIET CASAATh 3AKAIOUCHUE O BO3MOXXHOCTH Ha-
OIIOIEHNS 3aPOXKIEHUS U PA3BUTUS CAMBIX PA3JIUUHbBIX

aTMOC(PEPHBIX MPOLECCOB, B TOM UHUCJAE W Hambosee
OIMHAMHYHBIX M TPO3HBIX — TPOINMWUYECKAX M BHETPO-
MUUeCKuX HUKJIOHOB. [eiicrsurensuo, PBO mossosa-
T KOHTPOJIHUPOBATH PA3BUTHE ATMOCHEPHBIX BUXPEH
KAaK B CAMOM HAUAJIE MX 3aPOXACHUL (IIPH CKOPOCTIX
npusogHoro serpa 5—10 M/c), Tak U B pPa3sBUTOM
COCTOSHUHM, KOIIA CKOPOCTh BETPA B TPOINUUECKHAX
mukaoHax gocturaer 50 m/c u Goaee [13].

AUATHOCTHUKA MOPCKHX JbJOB
KOCMUWYECKUMHN PBEO

OO0mmpHBIE TWIOWAAM TMOJSPHBIX MOPEN, OKEAHOB, a
TAKXKC BHYTPCHHUX BOAOCMOB MOTYT 6bITb TTOKPBITHL
CJI0EM JIbIa pa3auuHoil Toanmubl, Hapacranue, apeid
¥ Pa3pyLICHUE JICASHOTO MOKPOBA CBI3AHbI C AMHAMU-
YCCKUMHM WU TCPMOIVMHAMMUCCKMMHA IIPOHCCCAMU B A4T-
mocepe u okeane. B cBOW ouepenb, JIEA OKa3bIBAET
CYLIECTBEHHOE BJIMIHHME HA TEIUIOBOM GanaHc 3emin,
UTO AOJXHO YUUTBIBATHCI IIPU I‘JIO6£UII)HI)IX n peruo-
HAJIBHBIX MCTCOPOJIOTHUCCKHUX M TUAPOJOTHUCCKUX
OPOrHo3ax, KIMMATHUYCCKUX MCCICAOBAHUYLX WU T. O.
[3].

B ortsmume oT MOPCKO#M MOBEPXHOCTH, MPEACTABISIO-
nieit co0oil OMHOPOAHYIO B AMIJEKTPUUECKOM CMBICIE
cpeny, XapaKTepUCTUKU PACCETHUS KOTOPOW Ompeac-
JSIOTCS TOJBKO COCTOSHMEM (CTATUCTUUECKUMU CBOM-
CTBAMM) MOBEPXHOCTH, JIEJ MPEACTABAdeT CoOOM upes-
BBIUANHO CJOXHYK cucremy. HmasekTpuuccKkue CBOM-
CTBA JIbAA OIPEAEASIOTCS YCAOBUAMU OOPa30BaHMA,
TEMOEPATYPOU, COMEHOCTBIO, BO3PACTOM (TOMILMWHON) U
3aMETHO M3MEHIOTCS BO BpeMeHu. Muoroobpasue ¢u-
3WYECKUX CBOWUCTB W TPYAHOCTH, BO3HUKAKIIHNEC TpPU
PCUICHUN 3ad4au pacCCaHUS PAAUOBOJIH JICASIHBIMU I10-
KpOBaAMM, HE TO3BOJAIOT CO30ATh CAWHYI MOIC/b,
AIEKBATHO OMMCHIBAIONUIYIO TPOLCCCH PACCETHMS, TO-
TOMY OCHOBY MCTOAOB HWHTCPNPCTAOVNA PC3YJIbTATOB
30HIMPOBAHMS JIBAOB COCTABILIOT 00OOIIEHHBIE DKCIIE-
PUMCHTAJIBHBIC TAHHBIC,

Ha puc. 4 npusegeHsl pe3yabTaThl WM3MEPEHUU
0°(©) MOpPCKUX JBIOB PA3JUUHOTO BO3PACTa B OCCHHE-
3MMHUM TEPUOI TOAA, MOCTPOEHHBIE HA OCHOBE GaHKa
JAHHBIX PAIXOJOKAITMOHHBIX OTpa)KeHI/Ifl, CO3JaHHOM B
UPD HAHY u [1P33 HAHY u HKAY. Ilpeacraricu-
HBIC 3aBUCUMOCTH OXBATBHIBAKOT OCHOBHBIC BHUABI ):[peﬁ—
dyromux ApA0B B ApKTHueckoM GacceliHe B COOTBET-
CTBUM € MEXAYHApOOHOU Kjaccuukaiumein MOPCKUX
JemoBbix Kapr [8].

O6Go6meHHAsS ODKCIEPUMEHTANBHAS 3aBHCHMOCTh
yaensHout OTIP ot Bozpacra sbaa mpeacraBjicHa HaA
puc. 5. IlpuBemeHHAs 3aBUCHMOCTh B O0mEM Buae
xapakrepusyer uamenenue YIIIP ¢ Bospactom mop-
CKOTO JIBIA W COCTABJASCT OCHOBY METOAOB WHTECPIPE-



20

IIpuMeHeHNe paauOJOKALIMK 3eMJTH U3 KOCMOCa

_ a
s nb
% 95 %
4
m
-12 B Ll ZZ P

= 1IN\

V. /2
20 |-

3

k4

-28 1 1 1
10 30 50 0, rpag
6
°nB
95 %
0 -
4
8|
12 L
] ] ] |
10 30 50 0, rpag

Puc. 4. YriaomecTHasa 3aBUCUMOCTb yaeabHOU OIIP: ¢ — nyig sisios
OCEHHETO UM 3UMHETO MpoucxoxjaeHus (I — Hujgac, 2 — MOJIONOu
Jen, 3 — TOHKUH OTHOJIETHUE Jied, 4 — TOJCTBIN ORHOJETHUI JIen) ;
6 — 1[I MHOTOJIETHUX JIBIOB

Tauuu KOCMHUUECKON paaAMOJIOKAIMOHHON JIEHOBOM WH-
dopmanun [2].

Hapsny ¢ stum, mpm wHTepnperaunnmun gasHbix PJI-
30HAMPOBAHNS MUPOKO MPUMEHIIOTCI METOIBI KAuecT-
BeHHOTO aHaimmsa PJIM, ocHOBaHmHBIC HA CpaBHCHUU
MOJYUYAEMBIX PAAMOM300PAXKEHMI C DTAJOHHBIMM, Xd-
PAKTEpPHBIMA IS KOHKPETHOTO THMA JIEAIHOTO TTOKPO-
Ba [10].

Crenyer OTMETUTh, 4TO OOOOLIEHHBIE AAHHBIE
(puc. 5), kak u npusencHubie B [10] gemmudposounsie

s, ab
_10 L
_20_

-30 As

1 2 3 4 5

6‘/\/ 7/\/ 8

Puc. 5. OGobuiennas 3aBUCMMOCTD yieabHoi DTIP MOpCKOro Jibaa
ot Bo3pacTta (Tomuuusl) maa © = 40°: I — Mope, CKOPOCTb BETpa
0—10 M/c, 2 — mmnac (4 < 10 cm), 3 — mosonoit aexg (h =
=10—30 cm), 4 — rtouxkuit oguoneTHuii gex (A = 30—70 cm), 5 —
cpeguuii ommojernuit  gen (A = 70—120 cM), 6 — TOJCTBIH
opnosetauit aex (h > 120 cm), 7 — muorosietauii e (4 > 200 cm),
8 — meanoBbIE JETHUKYU

NPU3HAKK, HE OXBATHIBAKOT BCETO MHOrOO0pasus CUTY-
aL[I/IfI, BOZHMKAKINUX IIPpHA H36JIIOZ[€HI/ISIX B HATYPHBIX
YCIOBUAX, MOATOMY NpPHA WHTEPHPETAOUUA PATUOJIOKA-
LIMOHHBIX U300pakeHuil HeoOXOauMO MpPUBJIEKATh H0-
MOTHUTEABHYI0 MHPOPMALUIO (IaHHBIE O TUAPOMETEO-
POJIOTHUECKOM PEXUME B paiioHe HAGIIOAEHUN, COMyT-
CTBYIOIIYIO0 METEOPOSIOTHUECKYIO MHMOPMANIO U T. 1.)
[2, 10].

3HAUNTENBHBIN HAYYHBIW W MPAKTUUCCKUN WHTEPEC
TIPEACTABISIOT MCCACAOBAHUS TTPOCTPAHCTBEHHOTO pac-
OpCaAcACHNS TOJIMUHBL MOPCKOro Jbad B 3UMHUA ncpum-
on roga. Kak mokasano Beiie, cBa3b YIIIP mopckoro
JBAA C €r0 BO3PACTOM (TOIIIMHOM) MOXET OBITH HUC-
TOTh30BAHA 71 PEIICHWS ITUX 3374au PagmoJOKAIN-
OHHOM ammapaTypodl KocMuueckoro Gaszuposanus. Ha
puc. 6 mpuseacu moutrax PJIM Anscku u mpuieraio-
mux pavionos Cesepuoro Jlemosutoro okeana. PJIU
OXBATHIBAET OOIIMPHBINA PAiOH JIEASIHOIO MOKPOBA Pa3-
quuroro Boszpacta. Ha PJIM BosMoxHO BEIZEacHUE
YUYacCcTkoB ¢ MOPCKMMU JIbAAMH, OTJINUYAKOIUXCI SIPKO-
CTBIO, a caegosaTtenbpHo, m YOIIP. OcuoBwiBagch Ha
o6o0mennnx cBazax YOIIP mopckoro asma ¢ ero
BO3pacTOM M NIPUHMMAY BO BHUMAHHC OCO6€HHOCTI/I
TUIPOMETECOPOJIOTHUECKOTO PEXMMA B PaccMaTpuBac-
MOM paiioHE, MOXHO BBIEIATH 30HBI PACIPOCTpPaHE-
HUSI MHOTOJICTHCTO JIbAd, OJHOJCTHCIO IIpuUiasi, 30HbL
TOPOCUCTOTO OJHOJIETHETO MPUMAs, 3aNpUNANHON MO-
JIbIHDbH.

Peryasgpubie HaGMIONEHUS JIEI0BOI OOCTAHOBKM I10-
3BOJISIOT OMPEACAATh CKOpOCTH aApeida pasamuHbiX
YUaCTKOB JEISHbIX M0/l u o0paszosanuii. Ita undop-
Manugd MOXET 6bITb UCHIOJb30BAHA AJ19 HCIIPCPBIBHOTO
MOCTPOCHUS KapT TeueHud wu apencda abAOB, uTO
SABJAACTCA BAXKHBIM IJ1I U3YUCHUSA TOJAPHBIX paﬁOHOB.

Pesyaprarer PJI-cbemku kocmmueckumu PBO moryT
ObITh WMCIOAB30BAHBI M 119 HAGIIOAEHMS IIPOLECCOB
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Puc. 6. Moutaxx PJIN Anacku UC3 «Ciu-1»

CpefHuiA N ToNCThIN
OAHONETHMIA Npunan

TopocucThii
OAHONETHMIA Npunan

3anpuvnaiHasg
MosbIHbA

CpefHuiA N ToNCThIN
OJHONETHWIA Nnep,

MHoroneTHuiA nep,
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18.02.96 24.02.96

- Mopckas NoBepxHOCTb

Puc. 7. JluHamMuka JIEASHOTO TOKPOBAa B A30BCKOM MOpE

apnoobpaszosanud B Gacceiinax YepHOro m A30BCKOro
mopeit. Ha pmc. 7 mpencrasaens PJl-uzofpaxenus
akpatopumu Aszosckoro mops, noayueHusie PBO MC3
«Ciu-1»., Tam Xe NpPUBEACHBI PE3yJbTATHI TEMATHUUC-
CKOM 00paboTKH, MO3BOJILIOIIKAE MPOCACAUTE AMHAMU-
Ky M3MEHEeHHWd Jen0Boil obcraHoBku. IlomoOHad wH-
dopmarmg TpeACTABAICT HECCOMHEHHBIM WHTEpPEC TPH
OCYILIECTBAEHUM HABUrauum B Oacceitne A30BCKOrO MO-

ps.

HABJIOIEHUY TUAPOJOTMYECKOTO PEKUMA
CYIIN B 3UMHMUIT IEPUOJ TOIA

Hig CHEXHOTO MOKPOBA XAPAaKTECPHA BBICOKAS TIPO-
CTPAHCTBCHHAS W3MEHUMBOCTh (DM3MUECKUX CBOWCTE,
00yCIOBAEHHAS MAKPO-, ME30- M MHMKPOMACIITAOHBIMU

01.04.96

npougccamu B armocdepe, peabedom, pacTUTEIbHBIM
TMOKPOBOM W T. T. B mpemesax ogHOTO KIMMATHUECKOTO
pafioHa AKKyMyJIdUud CHEra MPOUCXOAUT OMPEAETACH-
HBIM, XapaKTEPHBIM A/ AAHHBIX JaHAMAGhTHHIX YCI0-
Bui, o6pasom. IIpu 5TOM pACTUTENbHBIA MOKPOB, OI-
pEaEASIONIMA B OCHOBHOM IMPOCTPAHCTBEHHYIO W3MEH-
UMBOCTh CHEXXHOTO MOKPOBA, OKA3BIBAETCH MO BO3ACU-
CTBUEM 3TOW W3MCHUWBOCTHA. XOPOMIO W3BCCTHO BJIUSI-
HUE PA3HBIX TUIOB JIECOB HA AKKYMYJISLUIO CHETA.
TommwuAA CHEXHOTO TOKPOBA ABJSCTCS OOHOW W3
OCHOBHBIX XapPaKTCPUCTHUK, TOCKOJBKY CYIICCTBYET
CBS3b MEXAY TOJIIWHONW CHEra U €ro CBOWCTBAMHU, B
YACTHOCTH € TEIIOBBIM PEXMMOM, M KAaK CJICACTBUE, C
€ro CrocOGHOCTBIO M30JMPOBATH MOBEPXHOCTh 3eMJIU
OT BHEIDHWX BO3ACUCTBUHN. XOTA TEMIECpPATypHBIC Tpa-
AMEHTHl M OOYC/IOBJIEHHBIA MMM METAMOP(HU3M CHEX-
HOI'O MOKPOBA SpUYe BHIPAXKEHBI MIPH HEGOIBIION TIyOu-
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HE CHEra, CHEXHBIM MOKPOB OAMHAKOBOW TOJIIIWHBI,
HAXOAAMIMICS HA PA3HBIX CTagusX Meramopdmama,
MOXET UMETh PA3JUUHBIN TEMIEPATYPHBIN PEXUM MPU
CXOIHBIX MOTOAHBIX YCAOBUIX.

Cuer Moxer o0gagaTh pasHbIME  (HDUHUECKUMHE
CBOMCTBAMH B 3aBUCHMOCTH OT (DOPMBI KpucTa/uios. [1o
Mepe YOJIOTHEHWS CHEXXHOTO MOKPOBA W3MEHEETCS €r0
TOJIIMHA U TEILIOMPOBOXHOCTE, T. €. HEOOXOAUMO yum-
TBIBATH €TO CBOWCTBA 34 BECh MEPUOA CYyLIECCTBOBAHUS.
IMpu dToM 0COOEHHO BAXHBI MEPHOABI B Hauaje op-
MHUPOBAHHS CHEXHOTO TMOKPOBA, BO BPEMY CHErOTAd-
HUS, W 0COOCHHO B TIEPHOA € PE3KUMHU TEMIIEPATY PHBI-
MM MepenajaMmu.

OcHoBHOU BKJIAA B BesqmumHy yaeapHOU JIIP 3ache-
KEHHON 3€MHOM MOBEPXHOCTH MOTYT AABATh CJACAYIO-
A€ MEXaHWU3MBL PACCETHUY: PACCETHUE HA MIEPOXOBA-
TOW TpaHWIE pa3fcaa <«BO3AYX—CHEr», PACCETHUE Ha
00BEMHBIX (BHYTPCHHUX) HEOTHOPOTHOCTIX CHETA,
paccedHue Ha WEPOXOBATOU TPAHULIE PA3Acaa «CHEr—
mousa» [13].

B 3aBucMMOCTH OT TOMMIMHEBI W CTPYKTYPHI CHEXXKHOTO
MOKPOBA, TEMMEPATYPHl U BJAXKHOCTUA MOUBBI U CHETA,
HEMOCPEACTBEHHOTO BO3ACUCTBUS COJTHEUHOU pagvauumn
u Apyrux (akToOpoB, OTHOCUTE/JbHBIN BKJIAJ MEPEUMC-
JICHHBIX MEXAHU3MOB PACCCTHUS MOXET OBITh Pasnu-
HBIM. OJHUM W3 OCHOBHBIX MApPAMETPOB, OMPEACTTIO-
IMAM XapaKTep pPACCeSTHUWS PAAWOBOIH CHEXHBIM MO-
KPOBOM, 4BJACTC TIYOMHA NPOHUKHOBEHHUI DPAgMO-
BOJIH (TOJNMIMHA CKWH-CcJI0s) [y [12]:

AWe

— (8”<<8,),

ly = 2re

e A — AJIWHA 30HAMPYIONICH PagUOBOJIHBI.

B CBU-guamazone aag CyXoro CHera mpu OTpUIa-
TEJBHBIX TEMIEpaTypax, Kak caeayer uz [12], meiicr-
BUTEJBHAY UACTh € TPAKTUUCCKU HE 3aBUCHT OT
TEMIEPATYPbhl W YACTOTHl W gBAIETCS (QyHKIuen
IUTOTHOCTU CHETa p,, U3MEHIACh oT ¢’ =~ 1.2 mpm p, =
=0.1 r/cv’ no &' = 2.8 mpu p, = 0.8 r/cm’. TLOTHOCTS
P.» B CBOIO OUEPEAb, ONPEAECTAAETCS YCAOBUSIMU BBHINA-
JeHUYd CHEra (CKOPOCTh BETPA, TEMMOEPATYpa U T. A.) U
W3MCHCHUSMH THAPOMCTCOYCJIOBUI B TCUCHHUE BCETO
nepuoaa ¢ MOMEHTA 0Opa30BaHMA CHEXHOIO IOKPOBA
70 MoMeHTa HaOmaoaeHuil. 3aTyXaHue pagauoBOIH MPU
MX PACHPOCTPAHEHUM B CHETe ([P OTCYTCTBUH CBOOOI-
HOW BJArv) OMNPEACAIETCd TAHTCHCOM YIa MOTEPh
tgd = &¢'’/¢’, Besmumna xotoporo Ha uvacrore 10 I'Tn
usmensiercst ot 5-107° mo 2-10™ npm m3meneHnm
remnepatypsl ot —3°C mo —30°C.

TakuMm 06pasoM, Q19 CyXOro CHEra TOJIIMHA CKHH-
CJI09 MOXET JOCTUTATh HECKOIBKUX METpoB. B mpenmo-
JIOKEHUM, 4TO OObEMHBIE HEOTHOPOAHOCTH CHEXKHOIM
Macchl (JIEMEHTAPHBIE PACCEMBATEAU) PACTIPEACTICHBI
paBHOMEPHO MO TIyOuHe, senuunna YOIIP, ceazannas

HEMOCPEACTBEHHO € OOBEMHBIM PACCEIHHUEM, IPAMO
MPOMOPIMOHAIBHA TOJIIMHE CHEXXHOTO MOKPOBA (CyXO0-
ro W OgHOpogHOTO Mo riybuue). Paccesnmem Ha rpa-
HUILE «BO3LYX—CHET» MOXHO MpeHeOpeub Mo KpaiHen
Mepe Mo ABYM OPUUMHAM: BO-MEPBbIX, M3-3a MAJIOro
«KOHTpacTa» (CKauKa &) HA TPAHWIE «BO3AYX—CHET»,
BO-BTOPBIX — W3-3a CPABHUTEABHON <«TJAAKOCTU» MO-
BEPXHOCTHM CHETa B CAHTHMETPOBOM OWATMA30HE PAagmo-
BoaH. UTo Xe KacaeTcd paccesHUsS HA TpaHUIE
«CHET—TIOUBA», TO BKJIAX STOTO MEXaHW3Ma TPW OTPH-
LATEJbHBIX TEMIEPATypax TaKXe SBJISCTCS 3HAUM-
TEAPHO OCTAOMCHHBIM W3-3a ONM30CTH 3HAUCHUIT &
CHEra U MPOMEP3LIEHA MOUBHI.

[MTo mepe moOBBIIICHUS TEMOEPATYPHl U YBEIAUUCHUS
BJIAXHOCTH m, CHEra (MOgBJAcHUS CBOOOAHOU BOIBI)
MOTJIOIICHUE B CHEre 3HAUMTEABHO YBEJIMUMBACTCS
(mpu p, =~ 0.25 v/em® w m, =~ 2 % wa uacrore 10 I'Tn
¢’ yBeIMUMBACTCI HA TPW TOPSAKA W OOCTUTACT 3HA-
uyenndg 0.1). [Ipwm s10M [, yMeHBIIAETCS OO0 HECKOIBKMX
CAHTMMETPOB, TAK UTO PACCESIHUEC PATMOBOJH MOBEPX-
HOCTBIO TIOUBHI MMOJTHOCTBIO 9KPAHMPYETCS AAXKE A0CTA-
TOUHO TOHKUM CHEXHBIM TOKPOBOM.

[Mpu nepexome OT OTPULIATESBHBIX TEMIEPATYp K
MOJOXUTENbHBIM, a TeM OOJIEE BO BPEMS UHTEHCUBHO-
ro TagHud, HAOMIONAETCd CHYXKEHUE YPOBHS pacCesdH-
HOTO CHTHAJA W3-33 MOABACHHA OOJBINUX TUIOMAACH
BJIAXHOTO CHEra ¢ MPaKTUYECKWM TIAAKON MOBEPXHO-
CThIO, a TeM 00JIEE€ YUACTKOB BOABI, 3aBUCHMOCTD O° OT
TOJIIUHB CHEXHOTO MOKPOBA TIPU JTOM MOJHOCTHIO
HUBEIUPYETC, TAK KaK M3-3a MAJIOW BEJUUUHBI O BECh
MPOLIECC PACCeSIHUS MPOUCXOAUT B TOHKOM TPUTIOBEPX-
HOCTHOM CJIOE ToJmuHON He Gonee 1 cm (aaga 1 =
=3 cm).

K, ab -
CYXOW CHer - "
cyxas noysa _'_a-'
0 —
6L
-12 - -
BaXHkbIi CHer — BriaxxHas noysa
—
] .‘/ 1 | |
0 20 40 60 ®, rpag
Puc. 8. 3HaueHus KOHTPACTOB CyXOi CHEr — Cyxasd IOYBa U

BJIaXKHBIM CHET — BJaxkHad mousa (m, = 30 9, or ymia nagesus ©
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B paGore [6] mokasaHo, UTO OTHOIIEHHWE YIAEIbHBIX
OIIP cyxoro CHEra W TOYBHL TOJOXHUTEIBHO, Caabo
3aBUCHAT OT yrja MaJcHUS ¥ HE MPEBBIIACT B auana-
zoHe yrmos 20°—70° pesmumnn K, = 5 nB, uro
BugHo u3 puc. 8. B 10 Xxe Bpemsa orHomenue YIIIP
BJIAXKHOTO CHETA OTHOCUTEIBHO IOUBH € OOBEMHBIM
paarocogepxanueMm okouo 30 9% orpumaATeaBHO M IO-
cruraet 14 nb.

B xauectee mnpumepa Ha puc. 9, a npuseacHo
pagmosokamuonnoe m3obpaxenme MC3 «Ciu-1», oto-
Opaxkamwlnee XapakKTEPHYIO CUTYALMIO HA BOCTOKE YK-
paunsl B ¢eBpase 1996 r. Hauasmasgca orreneab
MpuWBEJa K TAagHUIO CHera HA wore Ykpawmasl. Ha
M300paKEHNN YETKO IPOCMATPUBAETCH IPAHUIA PaC-
NPOCTPAHEHMS CHEXHOrO nmokposa. IOxHee ee Habm0-

Wey > 60 cm

JAETCH MOJIOXUTEIbHBIA KOHTPACT, CBA3AHHBIN C pac-
CEIHUEM OT BJAXHOW WIEPOXOBATON MOBEPXHOCTU MO-
usorpyHToB, CeBepHee H300PAXEHUE HMMEET MATYIO
WHTEHCHBHOCTh, UTO BBIZBAHO OCIA0JCHHEM OTPAXKEH-
HOTO CUTHAJIA B CJIOE MOKPOTO CHETA € BJIATOCONEPXKa-
HueM Goaee 60 cm. 30HA TAKOrG CHEra pacmpocTpaHd-
erca 1o auaUN ropopos Jlynk—Kwues—Kpemenuyr.

B cesepHoit yacTm VYKpawmHBI TIOTONHBIE YCJIOBHA
apyrue. 37ech TeMIepaTypa BO3OyXa HE TPEBHILAET
0°C u BaarocomepkaHue CHEXHOrO MOKpoBa He Oosiee
40 cM. OnpegendrOmuyM MEXaHW3MOM pPACCEIHHSI B
JTOl 30HE IBAJCTCH OOBEMHOEC pAcCeTHHME B CHETe. B
pE3yabTATE MHTCHCHBHOCTh B OTOM uacTm m300paxe-
HWS BBHIOIE, YeM B 30HE CO CHETOM, COXCPXAIMINAM
GOJTBIIIOE KOJUUECTBO BJIATH.

6

Wey £ 40 cm HeT cHera

Puc. 9. I'paHUIIBI CHEXXHOTO MOKPOBA U €T0 BJATOCOAEPIKAHUE W, CM. Ha Tepputopum YKpauuel 21 mapra 1996 r.
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OGpaboTka JTHX AAHHBIX MO3BOJIMIA TOJYUUTh TE-
MATUUECKYI) KAPTy PacnpoOCTPAHCHUS TPAHUIIBI CHEX-
HOI'O TIOKPOBA M €ro 00/1aCTed ¢ pa3IMuHBIM COAEpPXKA-
HueM Biaarm. Kapra mnpemcrasiaena Ha puc. 9, 6.
[MonyueHubie pe3yapTaThl AOCTATOUHO XOPOIIO KOppe-
JHUPYOT ¢ JAHHBIMHA CETH HA3EMHBIX METCOCTAHIIUHN W
CYIIECTBEHHO AOMOJHSIOT UX. B 4acTHOCTH, MpU OTHO-
CUTETHHO PEAKOW CETH HA3EMHBIX CTAHIMHU OHU TTO3BO-
JISIOT TOUHEE OMPEAC/ITh TPAHUIBI CHEXKHOTO TIOKPOBA
W 30H PazauvyHOro Bjarocojcpxanus B cHere. [lomo-
OHad uMHMOpMALUA TPEACTABILET 3HAUMTEIbHbBIA WH-
Tepec mpu pa3paloTKe MPOTHO30B TAagHUS CHETA W
WHTCHCUBHOCTH OXMAAEMOTO TABOAKA.

PJI uadopmanua UC3 «Ciu-1», nosyueHHas B 3UM-
HUI MIEPUOJ roAa, MOXET UCIOIB30BAThCS /IS MPOTHO-
3UPOBAHUSA pPAa3MEPOB 30H TOATOIJICHUU B TICPUOA
BeceHHero nasoaka. 00 5TOM CBUAETENbCTBYET IPUMED
asyx PJIN or 24.02.96 u or 04.04.96. Ha puc. 10, a
CBETJIBIM TOHOM BBIACJIIOTCS 3aMEp3IINE MOUMBI PEK
Gacceiina [uenpa u Gacceitna pexu Cepepckuii JToHer
B 3uMHMII nepuox. B mepuox BeceHHEro mNaBOAKA
(puc. 10, 6) TOUMBI ITHX XK€ PEeK BBIACASIIOTCI TEMHBIM
TOHOM, UTO 00YCJIOBJIEHO G0JIee HU3KKMM YPOBHEM pac-
CesTHHUS OT BOAHOUN MOBEPXHOCTW MOUMBI IO CPABHEHUIO
C YpOBHEM paccedHusl OT CHEXHOro mnokposa. Kak
BUHO, MPOCTPAHCTBEHHBIC PA3MEPBI 3aMEP3UINX TOIM
¥ TIOATOILUICHHBIX YUACTKOB B BECCHHUH TIEPHON TPAK-
THYECKU COBIAAAIOT.

MOHUTOPUHI' 30H CBEXEBBIITABIIINX OCAIKOB
10 PAIUOJOKAIIMOHHBIM JAHHBIM

Becema ODCPCHOCKTUBHBIM IPCACTABALACTCI OICPATUBHOC
UCTIOJb30BAHUC JOAHHBIX O630prIX PAINOIOKAITNOH-
HBIX CUCTCM KOCMHUCCKOIO 6331/Ip0BaHI/ISI AJ1d OMpeac-

a

p. Bopckna

p. CeBepckmin
HoHel,

p. AHenp  __

JICHUY TPOCTPAHCTBCHHBIX W KOJWUCCTBCHHBIX Xapak-
TEPUCTUK CBCXKEBHIMABIONX OCAOKOB KaK HA PETHO-
HAJBHOM YPOBHE, TaK M B mI00AJBHOM Macmrade.
PesyabpTaTel panmosoKammoHHON ChEMKHM W3 KOCMOCA
TMO3BOJIAIOT CYIIECTBCHHO VBCJIWUWUTH KOJWMUCCTBO W
KauecTBO METEOPOJOTHUECKON mHpopMammm.

Ha cerogagmranii ACHP CCTh TMAPOMCTCOCTAHINN HE
TTO3BOJIIET JETAJTBHO MCCIAEAOBATH TPOCTPAHCTBEHHYTO
CTPYKTYPY BHIMANAIOIIAX OCAAKOB B BUAE JOXACH, Tak
KaK BO MHOTHX pAaliOHAX 3TA CETh ABJAFCTCA JOCTATOU-
HO PEAKOM, M HE BCE MPOMBJIEHUS OCATKOB MOTYT OBITh
3apMKCHPOBAHBI, OCOOCHHO €CJH OHU HMMEIOT MAJYIO
CPEIHIOK CKOPOCTh MEPEHOCA M OTHOCHTEIBHO HEGOMb-
IWE TPOCTPAHCTBCHHBIC pa3Mephl. Bo3aMoXHOCTE ompe-
JOEJICHNS BJIAXKHOCTHBIX XapPAKTCPUCTUK TOYBHI TIO AAH-
HBIM PAZVOJOKAIMOHHOTO 30HAWPOBAHUS pPACCMATPH-
Basack B page pabor (manpmmep [10, 16]) m ocHOBHI-
BaeTCd Ha CyuecTBywmux cBa3zax YIIIP ¢ guomext-
pUUECKON TPOHWIIAEMOCTHIO TIOUBHL. B CBOIO ouepenp
AMIIEKTPUUYECKAST TTPOHUIAEMOCTh CBI3aHA C BJIAXKHO-
crbio mousbl. Cornacuo [11] B mepBoM mpubavxeHun
3aBUCUMOCTh KOMILIEKCHOW AMIJCKTPUUECKON TPOHU-
LIAEMOCTH TIOUBBI £, OT BJIAXHOCTH W B CAHTUMETPOBOM
AWAMA30HE PAAWOBOJH UMEET JUHEUHBIN XapakTep:

En=¢e, + (g — DEwW,

IA¢ W — OTHOCHTCIBHAY BJIAXHOCTh IOUBHI, &, —
JAUIICKTPUUESCKAS TPOHULIAEMOCTh MOUBBI MPU OTCYT-
CTBUU BOOBI, &, — KOMILIEKCHAS AWIICKTPUUECKAS
MPOHUIACMOCTh BOABL, 3aBUCUMOCTh £, BOXBI OT TEM-
neparypsl (T) u pavHbl paguoBosnsl A 8 [16] anmpok-

CUMHPYCTCI BBIPAXKCHUCM:

- e, — 95
g =5+—"—

1+i7

— i60A¢,

Puc. 10. Cesonunie PJIU Gacceiinos pek Juenp, Cesepckuii Jlonen, Bopckia (¢ — 3uMHMIT nepuoj| rofa, 6 — B BECEHHUI TEPUOJ TOfIA).

Ha6monaerca MBMEHEHHE KOHTPACTOB MMONMEHHON YacTH PeK
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Puc. 11. PajuonoKaIMOHHOE M30GpakeHne MOBEPXHOCTH cymm o PHUC. 12. PajMosiokauuonHoe MsoGpakeHWe NOBEPXHOCTH CYIIM C
BBINAJICHUST TOXIEH) 30HAMU BBITIABIIMX OCAKOB

Puc. 13. dparment PJI-uzobpaxenus 21.04.96 Puc. 14. ®dparmentr PJI-uzobpakenus 24.04.96

rae e = 88 — 0.47 + 8- 10_4T2’ Ag = 1.9 - 0.0026T +  (OuUEHOK BJAXHOCTH TMOUBBI MO JAHHBIM pamnoJIOKAII-

+ 1.4¢77%T, OHHOUM CBEMKHM B HATYPHBIX YCJIOBHUSX 3aTPYIHHUTEIIb-

ITpoBOAMMOCTD PACTBOPCHHBEIX B BOAE COJICH & CBgI3a-  Ho. [ocmeanee o6CTOATENBCTBO CBA3aHO C OTCYTCTBUEM
Ha € KOHIICHTPALMEH COJeH S COOTHOmICHHMEM & =  MOmesacH, agcKBATHO OIMMCHIBAIOIINX IIPOIECCHL Paccesd-
= S(&5 + 3.47). HUAA PaguoOBOJIH IPUPOAHBIMU ITOYBOTPYHTAMM, MHOTO-

OfHAKO MOMyuyeHHME HPAKTHUECKMX pE3yJbTATOB M 00pasmeM CHUTYALWil, BOZHUKAMIIUX TIPW MPOBCACHUH
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W3MEPCHMII B HATYPHBIX YCAOBUSAX, OTPAHUUCHHBIM
00bEMOM DKCIIEPUMEHTAIBHBIX AAHHBIX U T. 1. Kpome
TOro, HEOOXOAMMO YUMTBIBATH OCOOEHHOCTH (HOPMHPO-
BaHus MHDOPMALMKA PAAMOIOKATUOHHBIMU CUCTEMAMMU,
KOTOPBIE TIPUMEHSIOTCS IS TPOBEACHUS W3MEPECHUM
(paGouas AJMHA PAAMOBOJIHBI, YIJIbB HAOAIOAEHUS,
MPOCTPAHCTBEHHOE pa3pemenne u T. 1.).

Bmecte ¢ tem peryagpusiii monutopudr PBO
«Ciu-1» Tepputopun YKpawHbB TO3BOJIW TPOBECTH
OKCOEPUMEHTAIBHBIC WUCCASAOBAHUS TO OLCHKE BO3-
MOXHOCTM TPAKTHUECKOTO WCIOIb30BAHUS JAAHHBIX
kocmuueckux PBO pgag onpenesicHus BAAXHOCTU B
BEPXHEM CJIOE MOUBHL.

Huxe B KauecTBe mpuMepa NpPHUBENEHBI M300pake-
wus, moryueHasie PBO UC3 «Ciu-1» 21.04.96 r. —
npu cyxou mnorome, u 24.04.96 r. — cpasy mnocae
moxma (puc. 11, 12). Hanmume BHMIABIONX OCAAKOB
MOATBEPAUIN PE3yJIbTATH ChEMKU B ONTHUSCKOM U
UK-munanazonax, noayueaubie UC3 NOAA-12 cunx-
POHHO € PagMOJIOKAIIMOHHBIMU JAHHBIMH, U MAaTCpUA-
JIbl HA3eMHBIX HAGIIOAEHMI moapasaeaeHuaMu Luapo-
MCTIHCHTPA YKPaWHHI,

IOnga onpenejaeHus 30H BHIMAAEHUI OCAAKOB ObL1
BbiOpan (parment Ha PJIM B paiione woxuee Kaxos-
CKOro Bomoxpanwauina. JlaHHas TeppuTopusd xapakrte-
pU3yeTCd KaK paBHMHA Oe3 JIECHBIX MACCHBOB C €CTe-
CTBCHHOUW CTEMHOM PACTUTEABHOCTHIO. [[OUBBI B OCHOB-
HOM UEPHO3EMHBIC, K 0Ty — CYTJIMHUCTBIC, MECTaMu
— MJIMHUCTBIC W TIECUAHBIC.

Ha pagnonokanuoHHOM M300pakeHNH 30HBI CBEXKE-
BHIMABIIUX OCAAKOB IPOSBJALIOTCH B Buae obiacrei ¢
MNOBHIIIEHHON OTpa)XKaTeabHOM crnocoOHocTh. Ha
puc. 13 u 14 npeacrasiaensl hparMeHThl U300paKeHnI
21.04.96 1. u 24.04.96 r., coorBeTCTByIOIIME BHIOpaH-
HoMmy yuactky. Ha dparmenrte puc. 14 gsHO BRIACIS-
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HOMEp NUKCENs CTPOKKU M30BpaxKeHus

Puc. 15. 3uauenua VIIIP ana mgobpaxenuit puc. 13 u 14

IOTCS 30HBI BBHIMIAJCHUS AOXACH, TOTIA KAK HA APYroM
9TH 30HBI OTCYTCTBYIOT. 30HBI MPOSBASIOTCA B BUAC
HEOAHOPOOHBIX 001aCTEN ¢ MOBBIIIEHHOW WHTEHCHBHO-
CTBIO OTPAXXECHUN.

Inga omnpeneicHUs 3HAUCHUI PATUOJOKALMOHHBIX
KOHTPACTOB IO 30HAM CBEXEBBIMABIIMX OCAAKOB U 0e3
HUX WCTOIb30BAHB 3HaueHUs YIIIP, monyuenHbie n3
pPaguoIOKALIMOHHBIX u300paxkenuii. PaamoaokanuoH-

0
HBIC KOHTPACTH OMPEACAINCh Kak K = IOIgOmO(ﬁ,

0(©)
rie o) u o, — 3Hauenns YOIIP B 30He CBeXXEBHIMAB-
HIMX OCAAKOB M 0e3 HUX COOTBETCTBEHHO.

Ing oueHKM paguoJOKALMOHHBIX KOHTPACTOB WC-
NOJAb30BAJUCh Pa3pesbl MO CTOAOIYy u300pakeHus.
C yuerom opOuranbHbix mapamerpos MC3 u pexuma
PagUOIOKALMOHHON ChEMKHU CTOAOIBL HA MPUBEAEHHBIX
n300paKeHNIX BHIOMPANIKUCh A8 OAMHAKOBBIX 3HAUE-
Hui yraa ©. Ilpumep 3HAUEHMI CHTHANA MO CTOAOLY
m300paxxeHWd NPEACTaBacH Ha puc. 15, 3HaucHug
PaguoONOKAIIMOHHOTO KOHTpacta K MpPeACTaBJACHB HA
puc. 16.

Kak BuaHO, MaKCMMAIbHBIA KOHTPACT B 30HE CBEXE-
BBHIMIABIIMX 0CAAKOB aocturaet 6 ab. 30HA CBEXXEBBI-
MaBIIUX OCAJKOB, BBIACJCHHAS HA PAAUOJIOKALMOHHOM
n300pakeHnn, KOPPEIUPYET C AAHHBIMU KOHTAKTHBIX
W3MEPCHUIA, TMPOBEACHHBIX MOAPA3ACICHUSIMUA TUAPO-
METEOCAYXKOBI, a MOJAYUYEHHbIE 3HAUEHUS KOHTPACTa
COOTBETCTBYIOT JOXKII CPEAHEH MHTEHCUBHOCTH.

Ananus paaMosOKALMOHHBIX AAHHBIX, TOJYUCHHBIX
B nmepuon skcmryatauuu PBO UC3 «Ciu-1», mokaszan,
UTO C MPUBJCUCHUEM WM3BECTHBIX MOJECJCH paccesHus
PaAMOBOIH 3€MHOW TOBEPXHOCTHIO M PErPeCCUOHHBIX
3aBUCUMOCTEN, MOCTPOEHHBIX IO Oa30BBIM JAHHBIM
PaAMOIOKAIMOHHONW ChEMKH, MOXXHO TOJyuaTh HHDOP-
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Puc. 16. KoHTpacThl 10 30HE CBEXKEBBIMABIINX OCAJKOB
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IIpuMeHeHNe paauOJOKALIMK 3eMJTH U3 KOCMOCa

MAOHUKD O MNPOCTPAHCTBCHHOM PACHPCACICHUN OCAAKOB
1 OLNCHUBATH UX KOJIHUUCCTBO.

3AKJIFOYEHUE

Ha ocnose nposeneHHOro B paboTe aHAAM3a MOKA3aHO,
uTo ¢ moMoINbK uHbopManuu, nosyuaemon PBO koc-
MUYECKOTO 0asupoBaHus (YCTAHOBJIEHHBIX, B UaCTHO-
cru, Ha MC3 «Kocmoc-1500», «Ciu-1», «Oxean»)
MOXHO PEIIATh PSIA BaXHBIX THAPOMETCOPOJIOTHUSCKUX
3amad.

Ha nmpumepax aHanmsa paamooKamuoHHbIX M306pa-
xkenuit, noayueHasix PBO UC3 «Ciu-1», B manHou
paboTe MOKAa3aHO, UTO MO AAHHBIM PAAMOJOKALIMOHHON
ChEMKM M3 KOCMOCA MOXHO OMPEASAATh MO MPUBOJI-
HOrO BeTpa, OOHAPYXKMBATH 30HBI IOTOPMOB M IOKBA-
JIOB, KOHTPOJMPOBATh YHCPrOAKTUBHBIE MPOILECCH B3a-
WMOJCICTBUS B CHCTEME «OKeaH—artmocdepa», B TOM
yncae OOHAPYXUBATH, KOHTPOJUPOBATh M U3MEPHATH
napaMeTpsl yparaHos M TaiiyHOB, IPOBOAUTh PaGOTHI
MO TUAPOMETEOPOJOTHUECKOMY O0ECIIEUEHMIO MOPEIIa-
BaHMY B JIEAOBBIX pafioHAX, HAOIKATh AUHAMUKY
pa3BUTHUS CHEXHOTO MOKPOBA M OMPEACISITH TPAHUIIBI
CHErOTasIHUS, 30HbI BHIMAACHUS OCAAKOR.

UcnonbszoBanue paguoaoKanuOHHBIX JAHHBIX B KOM-
IUIEKCE C HA3EMHBIMU W3MEPEHUSIMU MOXET CTaTh
OCHOBOIT /I CO3AaHUS B YKPAUHE ONEPATUBHOM CIIYXK-
Obl MPOrHO3MPOBAHMS KPUTHUECKUX CUTYALMIA, CBI-
3aHHBIX CO CHETOTASHMEM, PA3JMBOM PEK, MOATOILIC-
HueM Geperos u T. II.

JanpHEHIMAMH TIEPCTIECKTUBHBIMU  HATIPABJICHU MU
MOTYT CTaTh MCCACAOBAHUS BO3MOXHOCTH afanTaluu
ONUCAHHBIX B PadoTe METONOB MHTEPHPETALMU K pa-
JAUOJIOKAIMOHHBIM JAHHBIM, TOJYUYAEMbIM C TOMOIIBIO
CYIIECTBYIOINX U MJIAHUPYEMBIX K 3aMyCcKy KOCMUUE-
CKHUX PaauoJOKATOPOB C CUHTE3UPOBAHHOU amepTypoi
una RADARSAT, ERS, ENVISAT, LightSAR, a
TaKXe AeTajbHas npopaboTKa METOAMK HMHTEPIPETA-
UMY PATUOIOKALMOHHBIX U300paKeHUN PUMEHUTE b~
HO K KOHKPETHBIM TUAPOMETEOPOJOTUUSCKUM 3a7auam
C MPUBJICUCHUEM CHEHHMATUCTOB-TUAPOMETEOPOJIOTOB.,
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RADAR REMOTE SENSING OF THE EARTH
FROM SPACE IN HYDROMETEOROLOGY

V. B. Efimov, I. A, Kalmykov, O. A. Krasnov, A. S. KureKin,
V. N. Tsymbal, V. A, Komyak, and S. Ye. Yatsevich

We present the experience gained in determining quantitative char-
acteristics of the hydrometeorological phenomena in the atmosphere-
ocean-land system with the use of the radar information from the
satellites of the «Cosmos-1500», «Okean», «Sich-1» types.





