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CYJI0OB OB OITACHBIX METEOSIBJIEHUSIX B PAMOHAX
APKTUYECKHUX ITOCAJOYHBIX IVIOIIAJIOK

OPERATIONAL NOTIFYING AIRCRAFT CREW ABOUT DANGEROUS
METEOROLOGICAL PHENOMENA IN THE ZONES OF
ARCTIC LANDINGSITES

Boltayev Samandar

Cmyodenm emopozo Kypca
Tawxenmcko2o 2ocyoapcmeeHHo2o
MPAHCROPIMHO20 YHUBepcumema
Ibragimov Rasul

Hayunwiii pyxosooumenns,
cmapuiuil npenooasamelv

AHHOTanMs. Llesb TaHHOM CTaThbU COCTOUT B UCCIIEOBAHUU U AHAJIN3€ METOOB
ONEepaTUBHOTO MH(POPMUPOBAHUS SKUMNAKEW BO3AYIIHBIX CYJOB O BO3HMKHOBEHUU
OMACHBIX METEOPOJIOTHUECKUX SIBJICHUH B pallOHax AapKTHYECKUX MMOCAJA0YHBIX
IJIOIIAJ0K. APKTHUECKHE PETMOHBI MPEJCTABISIOT 0COOBIE YCIOBHS JUIsl aBUAIIUH, TaK
KaK TaM HaOJIIOJAIOTCS HKCTPEMAJbHbIE TIOTOJHBIE YCJIOBHUS, KOTOpPBIE MOTYT
IPEJCTaBIIATh YTPO3y UIsl 0€3011aCHOCTH TOJIETOB.

B pabore mpoBoauTCs aHaiM3 CYLIECTBYIOIIUX CUCTEM HH()OPMHUPOBAHUS U
IIPOTHO3UPOBAHUS TMOTOABI B APKTHMYECKUX PErMOHAX M paccMaTpHUBAIOTCA
BO3MOXXHOCTH WX NPUMEHEHHUS AJIsi ONEPaTUBHOTO HMH(OPMHUPOBAHMS HKUMAKEH O
BO3MOXKHBIX onacHOCTAX. Oco0oe BHUMaHHE yAeNnseTcsl pa3pad0TKe HOBBIX METO/I0B
OMEepPaTUBHOIO UH(HOPMUPOBAHHUS, YUUTHIBAIOIINX CIELU(PUKY APKTUUECKOT0 KIUMATa
U reorpadumu.

B xome wuccienoBaHusi aBTOPbl  AHAIM3UPYIOT PA3IUYHbIE HCTOYHHUKHU
uHbOpMallMl O TOroje, BKIIOYas METEOPOJIOTMUECKHE CTAaHIUMU Ha IOCAJI0YHBIX
IUIOIIAJKaxX, CIYTHUKOBBIE [JaHHbIE, paxappl W Jpyrue JaT4ukd. Taxke
paccMaTpuBalOTCA BO3MOXKHOCTH HCHOJIb30BAaHUS COBPEMEHHBIX MH(GOPMAlMOHHBIX
TEXHOJIOTHM, TaKMX KaK CHCTEMbl aBTOMAaTHYECKOTO ONpPENENECHUS W Neperaydu
METEO/IaHHbIX.

Pe3ynbTaThl HccieqoBaHus MO3BOJISIOT CHAENATh BBIBOABI O HEOOXOIUMOCTH
YCOBEPILIEHCTBOBAHUS CUCTEM OIEPATUBHOTO MHPOPMHUPOBAHUS SKUIIAKEHN O OMTACHBIX
METEOSIBJICHUSAX B aPKTUUYECKUX PErMOHaX. ABTOPBI NPEIIararoT psl peKOMEHIALMMA
no pa3pabOTKE HOBBIX METOJOB U TEXHOJIOTUH, KOTOPHIE IO3BOJSAT IOBBICUTH
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3(QPEeKTUBHOCT W HAASKHOCTh OINEPATUBHOTO HWH(OOPMUPOBAHMS, a TaKXKe
00ecreunTh 0€30IIaCHOCTE IOJIETOB B YCIOBUAX apKTHYCCKOT'O KJIIMMATaA.

Cratbst OymeT TmoOJe€3HAa I CHCIHAINCTOB B  00JIACTH  aBUAIMOHHOM
METEOpPOJIOTHH, ONIEPAaTUBHOTO MHGOPMHUPOBAHUS U OE€30MACHOCTH TIOJIETOB, a TAKKE
JJIA HCCJIG,Z[OBaTCJIeﬁ, 3aHUMAIOHINXCsAa HpO6J’IeMaMI/I apKTI/I‘IeCKOP'I aBHUallnu.

KiroueBble cJjoBa: OITacHBIC MCTCOPOJIOTMYCCKUEC ABJICHHS, 30HIWPOBAHHC
atMocdepbl, HU3MEpUTENb TPOPMIST TEeMIepaTypbl, METCOCTAHIIUA, I10CAT0YHBIC
I10IIaJIKH, 06J'ICI[€H€HI/I€, I/IH(bopMaHI/IOHHOC 06CJIY)KI/IB8,HI/I€ B ITOJICTCE.

Abstract. The purpose of this article is to study and analyze methods for promptly
informing aircraft crews about the occurrence of dangerous meteorological phenomena
in the areas of Arctic landing sites. The Arctic regions present special conditions for
aviation, as they experience extreme weather conditions that can pose a threat to flight
safety.

The paper analyzes the existing systems for informing and forecasting weather in
the Arctic regions and considers the possibilities of their use for promptly informing
crews about possible dangers. Particular attention is paid to the development of new
methods of operational information, taking into account the specifics of the Arctic
climate and geography.

During the study, the authors analyze various sources of weather information,
including meteorological stations at the landing sites, satellite data, radars and other
sensors. The possibilities of using modern information technologies, such as automatic
detection and transmission of meteorological data, are also considered.

The results of the study allow us to draw conclusions about the need to improve
the systems for promptly informing crews about dangerous weather events in the Arctic
regions. The authors offer a number of recommendations for the development of new
methods and technologies that will improve the efficiency and reliability of operational
information, as well as ensure flight safety in the Arctic climate.

The article will be useful for specialists in the field of aviation meteorology,
operational information and flight safety, as well as for researchers involved in the
problems of Arctic aviation.

Key words: hazardous meteorological phenomena, atmospheric sounding,
temperature profile meter, weather station, landingareas, icing, information service in
flight.

Kinmatr ApKTHKM — OJUMH U3 caMbIX CYypOBbIX Ha 3emie. 3UMOM B ApKTHKE
YCUJIEHHO JIeWi- CTBYIOT IIUKJIOHBI. Te, KOTOpbhIE MPUXOIAT CO CTOPOHBI ATIaHTHUKH,
HECYT YacTble BETPbl, OOMIIbHBIE OCAJIKK U OO0JBIIYI0 00JaYHOCTb, BCIEICTBUE ITOTO
MoroJia OYeHb M3MEHYMBA: MO BIUSHHUEM MOII- HOTO IMKJIOHA BO3MOXKHO PE3KOe
noterienrue Ha /—10 rpamycoB. HeycTOMUYMBOCTE Me- TEOPOJIOTHUECKONH 00CTaHOBKHU
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BBIPAKAETCA B PE3KOM H3MEHEHUM HANpaBJICHUS M CKOPOCTU BETpa, MOHMKEHHUH
BBICOTBI OO0JIAUHOCTH, OBICTPOM HAT€KaHWU TyMaHa C MOpsI Ha MOOepexbe. ITO
BBI3BAHO BIMSHHUEM OOJIBIINX BOJHBIX MIPOCTPAHCTB, OJU30CTHIO TETIBIX M XOJIOIHBIX
teyeHnii. CunpHble BeT- pbl (10 30—40 m/c) 3uMOIi BBI3BIBAIOT CHEXHYIO Mypry U
no3emKky [1].

OTU npupoJHbIE (PAKTOPBl B CBOEH COBOKYITHOCTH CO3AAIOT CIOXKHBIE, MOPOM
AKCTpEMaJbHbIe KIUMATUYECKUE YCIOBHS, KOTOpPbIE MPHUBOAAT K BO3HUKHOBEHHUIO
OMACHBIX [IJISl aBHAIlMM METEOPOJIO- THYECKUX SBJICHUH. OTHU SBJICHUS HOCAT
MOCTOSIHHBIN, TPYAHONPOTHO3UPYEMBI M 3HAYMUTENIbHBIA 10 CHUJIE BO3JEHCTBUS
XapaKTep.

B paitoHax caMOJIETHBIX U BEPTOJIETHBIX TOCAA0YHBIX TUIONIaJ0K APKTUKH YaCTO
BO3HUKAIOT ONACHBIC JIJIs aBUAIIUU METeosBICHM [2, 3, 4]:

—  CWJIbHBIN BETEP Y 3€MIIH;

—  CUJIbHAs TypOYyJIEHTHOCTH;

—  CIBHT BETPA;

—  Tpajl, cMepY, IMIKBAJ, JIEASHON JOXKIb;

—  HH3Kas 00JIaYHOCTE;

—  IUIOXas BUJUMOCTH IPU TyMaHe, CHEre, METENIH, CHEXHOU Iypre, MO3eMKE;

—  obnenmenenue;

—  TOJIOJIEN;

—  HHU3Kasg TeMIeparypa Bo3ayXxa.

B cBsa3u ¢ 0COOEHHOCTAMHU HPHUPOJIbI, KOTOPbIE XapaKTEpHbI AJIS MOJISPHBIX
palioOHOB, MOJIETHI B 3TOM PETMOHE OCYILECTBISIOTCS MO0 OCOOBIM MPaBUIIAM. DKUIAXKU
BO3JIYIIHBIX CYI0B UMEIOT CIEIU- aJIbHYIO MOATOTOBKY, OAHAKO PE3Kasi U3MEHYUBOCTD
MOTObI 3aTPYAHSAET BBIIIOJHEHHE MOJETOB IO MapIIpyTaM, U B OCOOEHHOCTH B3JIET U
MOCajKy, AaXe ISl OMBITHBIX JIeTYMKOB. Hambonee mOBTOpS- IOUIUMUCS SIBIISIOTCS
TaKH€ METEOsBJICHUS, KaK HHU3Kas TemIepaTypa, CUJIbHBIA BeTep, OOJIEACHEHUE U
TymaHbl. /{11 camMoJeTOB M BEPTOJETOB, KOTOPHIE NPUMEHSIOTCS HA MECTHBIX
ABHAIMHUAX, TAaKHE€ Me- TEOSBJIICHUS SBIISIIOTCS YYBCTBUTEIIBHBIMH, T. K. MOTYT
MPUBOJUTh K KPUTUUECKOMY CHUKEHUIO BUIW- MOCTHU, 3HAUUTEIbHBIM BETPOBBIM
Harpy3kaMm, JIWHAMHUYECKOMY JaBJIE€HWUI0O M BHOpanuu BO3AYLIHOTO CyJHA.
OO6nenenenre Haubosee BEPOATHO HA BBHICOTE HYJIEBOU M30TEpMbl. OHO MPOUCXOAUT
MpEUMY- HIECTBEHHO B MEPEOXJIAKICHHBIX KaleJIbHO-KUIKUX 00JIaKaxX U OcaJiKax MpH
TeMrepaTrype Bo3ayxa oTMUHYC 3 10 MuHycC 12 °C u 3aBUCHT OT CKOpPOCTH IOJETa
Bo3nymrHOTO cyaHa. Okomo 90 % ciydaeB oOneeHEHUST BO3HUKACT MPU BO3AYITHOM
ckopoctu g0 600 KM/d4 (MakCMMadbHBIE WHTEHCHBHOCTh M TOBTOPSIEMOCTH
COOTBETCTBYIOT uHTEepBaIy ckopocteit 400-500 km/4).

Haunbonee xapakTepHO BO3HUKHOBEHHME OOJIEZICHEHUS BO3AYLIHBIX CYJIOB Ha
JTane 3axojia Ha MOCaJAKy U MPHU CJIEI0BAHUU MO TIauccaae. ITo sABigeTcs Hanboee
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OMacHbIM COOBITHEM, T. K. KUIAX HE BCETJa B COCTOSIHUM MPHUHATH MEPHI IO
NapyUpOBAaHUIO BO3HMKAIOIIMX oOrpaHuyeHuil. Jlis Beprojie- TOB 0OJeACHEHHE
npecTaBisieT eme OoNblIy0 omacHOCTh. OCOOEHHO OMacHO HapacTaHHWe JibJla Ha
JIOTACTSIX HECYIEro BHUHTA BEPTOJETa, TaK KaK IPOUCXOAUT OYEHb OBICTPO H
HEPaBHOMEPHO M MPHUBO- IUT K PE3KUM KOJCOAHHSAM JIOMACTH, KOTOPHIC TIEPEIAI0TCS
BCEU KOHCTPYKITUU BEPTOJIETA U BBI3BIBAIOT OOJIBIIIEC BUOPAITUY €€ YaCTEeH.

JIisi IpOTHO3UPOBAHUSI OIMACHBIX SBJICHUM, B TOM 4YHCJIE€ W OOJEICHEHHS,
Tpedyercs uHdopma- nus o npoduiie Temneparypsl. K Tomy ke 3HaHHE MpOQuILs
TEMIIEpaTyphl SBIAETCS KpaliHEe HE0OXO- JUMBIM JJISI PETUCTPALIMKM TEeMIIEPaTypPHBIX
VHBEPCUU.

OgauM ¥3  BaXHBIX (DAKTOPOB, OMPEACTAIONIMX JUHAMHUKY  Pa3BUTHS
aTMOC(EpHBIX MPOILIECCOB B MPU3EMHOM CJIO€, SIBJIAECTCS MPOPHIb TEMIIEpaTyphl.
[Ipodunb TemmepaTypbl, ¢ OJAHOW CTOPOHBI, ONPENEISAET XAPAKTEp YCTOMYUBOCTH
aTMocQepbl, UTO BIUSET HA Pa3BUTHE MPOIECCOB BEPTUKAIHLHOTO IEPEMEIINBAHUS U,
KaK CIEJCTBUE, MPUBOAUT K BO3HUKHOBEHHUIO 30H TYpPOYJIEHTHOCTH, BOCXO/Is-
IIUX/HUCXOASIINX MTOTOKOB.

CornacHo ONEpaTHUBHBIM HCIHBITAHUSM METOAOB MPOTHO3a 30H BO3MOYKHOIO
oOnenaeHeHus: Bo3- nymHbIx cyaoB (BC), BemonnenHsiM B 'Y «I'mapoMeTueHTp
Poccun» B mepuony c¢ 1 ampens mno 31 nekabps 2009 roma, MakcuMmalibHas
BepOsTHOCTH 00OsieneHeHuss BC HaOmionanach B CpPaBHHUTENBHO Y3KHUX HHTEpBallax
TeMrepaTypbl U OTHOCUTENbHOW BiaaXHOCTH (0T 5 10 MuHyc 10 °C u 6osbiie 85 %
COOTBETCTBEHHO) [5], xoTs oOneneHenne BC moker HaOMIOMAThCA B IIMPOKOM
MHTEpBAJIE OTPHUIIA- TEIbHBIX TEMIIEPATYP, HO BHE 3TUX HHTEPBAJIOB BEPOSTHOCTH
oOjeneHeHus: pe3ko CcHmkaercs. llpu 3TOM 3aBUCMMOCTh OT OTHOCHUTEIHHOU
BJIQXHOCTH TpEJCTaBisieTcs Oojee CUIbHOW: MMEHHO NpPU OT- HOCHUTEIbHOMN
BraxxHoctr RH 6ombiie 70 % nabmomanock 90,6 % Bcex cimydaeB o0eeHEHNS.

Ucxons w3 manHbIX 0 mpoduiie TemiepaTypbl, BbIIEAS IUana3oHbl BHICOT, B
KOTOPBIX TE€M- MEpaTypbl M BIAXKHOCTh BO3JyXa HAXOIATCS B YKa3aHHBIX BBIIIE
npenenax, MOXHO MPOTHO3UPOBATh BO3MOXKHOCTH OOJIEJICHEHHsI caMoJieTa B 3THUX
obnactsix. Kpome atoro, mpoduiib TeMrnepaTypbl HETIOCPEACTBEHHO BIIMSIET Ha TATY
JIBUTATEJIS cCaMoJieTa M HAJIMYMEe TeMITepaTypHO HHBEPCHH, SIBJISI- €TCsl (haKTOPOM, OT
KOTOPOTO HaNpsIMyl0 3aBUCHT OE€30MaCHOCTh BBIMOJHEHUS B3JIETHO-TIOCAIOYHBIX
OIepanum.

[Ipodunb Temnepatypsl Takke OKa3bIBACT BIMSHUE HA PAa3BUTHE B NMPU3EMHOM
cioe anuaba- THYECKHX IIPOIECCOB, KOTOpbIE CBSI3aHBI C OOpa3oBaHUEM U
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pacceMBaHMEM TYMAHOB, Pa3BUTHEM O0- JaYHOCTH M BOJHO-KPUCTAJUIMYECKOM
CTPYKTYpBI 00JIaKOB, a TAK)Ke MIpoLieccaMu 00JIEICHEHHS BO3- TYIIHBIX CYJIOB.

B PyKkoBOACTBE MO CABUI'Y BETPa HA MaJbIX BHICOTAX* OMMCHIBAIOTCS YCIIOBHS,
KOTrJla CHIBHUI HIDKE CTPYHHOTO TEYEHUsS MOXKET OBbITh 3HAYUTENbHBIM U
MIPOMOPIIMOHAIBHBIM MOIIHOCTH WHBEPCUHU, NPH 3TOM MAKCHMYM BETpa OOBIYHO
HaOmoaaeTcs Ha BeicoTe HUKE S00 M, YTO COOTBETCTBYET BBICO- TaM 3TAINOB B3JIETa U
nocajgku. Ha puc. 1 mokazanbel BapuaHThl HaOII0JaeMbIX IpOQUIIEH TeMIiepaTy- pbl ¢
uHBepcusaMHU. [Ipopunu Ne 1 1 4 COOTBETCTBYIOT Cilydaro MPUIOIHATON MHBEPCUH C
pa3IMyYHON BBICOTOM €0 MHBepcUM, npoduiib Ne 2 — mpu3eMHON HMHBEpCHUH, a
npo¢uiab Ne 3 — IpunoAHATON UH- BEPCUH C IPU3EMHON U30TEPMUEH.
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Puc. 1. [Tpodunu TemmnepaTypsl ¢ UHBEPCUSIMU
Fig. 1. Temperature profiles with inversions

TemnepaTypHas WHBEpPCHUS TPEACTABISIET OMACHOCTh JUISl  B3JIETAIOIIUX
CaMOJICTOB, TaK KakK IPHU BXOJI€ BO3JIYIIHOTO CYyJIHa B BBIIIENEXKAIIUE CJIOU Oojee
TETUIOr0 BO3/lyXa CHUIKAETCS TATa JABUTraTe- JIEH, a CKOPOCTh MOJIETa YMEHBIIAETCH.
[ToaToMy 111 BOCCTAaHOBJICHHS 33JJaHHOM CKOPOCTH Ha TOM K€ BBICOTE B YCIOBHSIX
MOBBIIICHUST TEMIIEpaTypbl HEOOXOAMMO YBEJIMYMBATH MOIIHOCTH PAOOTHI JBUTA-
Temnel s obecreueHns TpeOyeMbIX B3JIETHBIX XapaKTEPUCTHUK.

CnencTtBueM HaJau4yus WHBEPCHUU SIBISETCS CHMKEHHE BEPTHUKAIBHOM CKOPOCTH
Ha0opa BRICOTHINPU YBEIIMUCHUH TeMrepaTypsl (puc. 2). Hanpumep, ipu yBenmdaeHun
temnepaTypsl Ha 10° BepTu- KajibHasi CKOpOCTh yMeHbIaercs ot 10 1o 15 %.

C npyroit CTOpOHBI, Ha BBITIOJHEHUE TTOCAJIKM CAMOJIETA MOYKET OKa3aTh
CYIIIECTBEHHOE OTPHU- IaTEIHHOE BIUSHUE HATMYUE CBEPXaINa0aTHIECKOTO IPOoduis
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TEMIIEPATYPhI B MPU3EMHOM clioe (KO- TJja TPaIueHT BO3PACTaHUS TEMIIEPATYPhI C
YMEHBIIIEHUEM BBICOTHI CYIIIECTBEHHO BHIIIIC, YeM IS aIia0aTHIeCKU
ypaBHOBEIICHHOU aTtMoc(epsl). B 3ToM cirydae mpu nomaianuy caMosieTa B 001acTh
PE3KOT0 MOBBIIICHUS TEMIIEPATYPhl Ha MMOCAT0YHOM TIUCCae MPUBEIET K
HEIMPEABUACHHOMY 3HAaYW- TEIPHOMY MAJCHUIO TATH, CIICCTBUEM KOTOPOTO OyIeT
CHUKEHUE BBICOTHI TIOJIETA CaMOJIETa, YTO MO- JKET IPUBECTH K KaTaCTPOPUICCKUM

MOCJIEJICTBUSIM B YCJIOBUSIX MaJIbIX BBICOT (puC. 3).

Puc. 2. BingHie IpHIToHATON HHBEPCHI Ha TPaeKTOPUIO B3IeTa caMOoJIeTa
Fig. 2. The effect of the raised inversion on the trajectory of the aircraft takeoff

]

Puc. 3. Bmuanne cepxagnabaTindeckoro Ipod g TeMIepaTypsl Ha TPaeKTOPHIO IMOCcaJKH caMoIeTa
Fig. 3. Influence of super adiabatic temperature profile on the trajectory of the aircraft landing
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Takum 00pa3om, HATMYUE CUIBHBIX TPU3EMHBIX MHBEPCUM TEMIIEPATypPbl MOXKET
OKa3blBaTh CYIIECTBEHHOE BJIMSHUE Ha O€30MacHOCTb BBIOJIHEHHUS B3JIETHO-
MOCQJI0YHBIX omepanuid. Bo3MoX- HOCTh W3MEpeHHs Npoduis TeMIepaTyphl
MPU3EMHOTO CJI0si atMoc(epbl oOecreyrBaeT TOBBINICHUE YPOBHS HAJICKHOCTH
UJICHTU(PUKAIIUN OMACHBIX METEOPOJIOTUUECKUX SIBICHUN B palioHE a’3poipoMa.

B paitone mocagouHo¥M MIOMIaAKK sl oOecriedeHus Oe30MacHBIX Olepariuii
B3JI€Ta U MOCAJAKH HEOOXOAMMO UMETh BO3MOKHOCTH ITOJTYYEHUSI IOCTOBEPHBIX TAHHBIX
O TEKYILIEM U TPEACTOsIIeM B OJu- JKaiflliee BpeMsi COCTOSIHUM MPU3EMHOTO CIIOS
atMocdepsl. JlJig 3a1a4 MOHUTOPUHTA TAKUX OMACHBIX ME-TEOPOJIOTMUECKHUX SIBJICHHIMA
JIOKAJIBHOTO MaciiTada, Kak KOHBEKTHBHAsI TypOyJIEHTHOCTh, O0JIeICHEHUE, TYMaHbI B
paiioHe MOCaJIoYHON TUIOMIAIKU, HEOOXOIMMO NPUMEHEHHE KOMIUIEKCa ammapaTyphbl
Ha36MHOTO JUCTAHIIMOHHOTO 30HJIUPOBAHUSA TEMIIEPATypHOU  cTpaTU(UKAIIUN
(KA3TC). Takoi KOMIUIEKC OHKEH OOECHEUYUTh CUCTEMY HAOJIIOJCHUN M MPOTHO3a
JTAHHBIMU C BBICOKOIM BPEMEHHOM (0 5 MUHYT) U BBICOT- HOM CTENEHBIO pa3pelieHus. B
COCTaB KOMILIEKCA JOJDKHBI BXoauTh Meteoctanuus (MC), cuctema usMe- peHUs
npodust remmnepatypsl (CUIIT), yecrporictBo 06padboTku ganasix (Y O/I).

MC 3a cuer HaJMuusi B CBOEM COCTaBE JAaTYMKOB aTMOC(EPHOrO JaBJICHHS,
TeMIepaTypbl BO3- JlyXa, BIXKHOCTH BO3/yXa, HANpaBJICHUS U CKOPOCTH BETpa,
BUIMMOCTH 00€CTIEUNBAET KOHTPOJIb CJIe- TYIOUIUX METEOPOJIOTHUECKUX TapaMeTPOB:

aTMOC(EpPHOTO J1aBJICHUS;

TEeMIIepaTypbl BO3AyXa;

—  OTHOCHUTEIBHOU BJIaXKHOCTH BO3/1yXa;

—  CKOpOCTH BETpa;

—  HarpaBJICHUS BETPA;

—  BUAMMOCTH TEKYIIEH MOTOAbI.

KommnexkcupoBanne aanHbix KoHTakTHOro (MC) u aucranuuonnoro (CHUIIT)
MOHHTOPHHTa aTMOC(Ephbl TOBBIIIACT KAYECTBO HIACHTHU(HUKAIMU TAaKUX OMACHBIX
METEOSIBJICHUH, KaK 30HbI 00JIe]Ie- HEHUSI, U JaeT BO3MOXHOCTh aJIeKBATHOT'O POTHO3a
YCIIOBUI BO3HUKHOBEHUS paUAIlIOHHOTO TyMa- Ha, CABUTa BETpa U TypOYJICHTHOCTH
B IIPU3EMHOM CJIO€ .

KommnekcupoBanue mganusix CUIIT (SIPT) u MC (MS) pemaer HECKOIBKO
3anau. IlepBas u3 Hux — obecnedyenue camoxkanuOpoBku CUIIT. dns storo YO/
MPUHUMAET JAHHBIE O TEMIIEpaType OKpyKaromell cpenapl Tio, n3MepeHHoie MC.
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Monyne o6paboTku nanHbeiX YO/l Ipou3BOAUT CpaBHE- HUE TEMIIEPATyphl, KOTOPAs
noctynaer oT MC u ot CUIIT npu AMCTaHIMOHHOM 30HAWPOBAHMU HA BBICOTE
YCTaHOBKH JaT4yrka Temrepatypsl, Tgiss(H = 0). Ha ocHoBanuu pazuutisl Tioc — Taist(H
= 0) moxyns 00paboTku nanHbIX YO/l nepemaer KamOpOBOYHBIE KOIPDUIIMESHTH B
CUIIT, koropas ocy- WIECTBISIET KOPPEKTUPOBKY BECOBBIX K03((HIINEeHTOB,
MCIOJIb3YEMBIX TIPU BBIYUCICHUHU TPOPUIISITEMIIEPATYPHI MO JAaHHBIM 00 U3MEPSAEMOit
ApKOCTHOM TeMIieparype. Bropas 3amada — nporao3upoBa- HUE 30H 00JIEIE€HEHUS T10
JaHHBIM O Tmpoduie Temneparypel. Kak oTMmeuanocs paHee, BepOSTHOCTb
oOJieleHeHUs] BO3AYIIHOIO CyJHAa MaKCHUMallbHa B MHTEpBalax TEMIEPATypbl OT
muHyc 5 1o Mu-"yc 10 °C npu oTHOCUTENBHOM BlIaKHOCTH Oosee 85 % .

Takum o00pa3oM, [ TPOTHO3UPOBAHUS 30H OOJEACHEHUS HEoO0Xoauma
uH(popmanus o npo- ¢puse TemiepaTypsl, kKotopas npegoctasisercss CUIIT, u nanubie
0 Mpoduiie BIAXHOCTH, OIIEHKAa KO- TOPOr0 MOXET OBbITh MOJy4Y€Ha Ha OCHOBAHHUH
JaHHBIX O BIAKHOCTH, KOTOpasi MOCTYIAaET OT JaTurka BiaxHoctu MC.

[Io wu3MepeHHON BeIMUYMHE OTHOCUTENbHOM BiaxHocTH RHioc Moayns
NpOrHo3upoBanus 30H obneneHeHus YOILJ] BbInonHseT BOCCTaHOBJIEHUE HPOQUILS
BJIIOXHOCTH Ha OCHOBAHMU SMIHpHyYeckux 3aBucumoctedi RHioc(H), a 3arem Ha
OCHOBaHUHU wu3MepeHHOro npoduias temreparypsl I gist(H)u RHioc(H) onpenensier
JIMAIa30H BBICOT, B KOTOPBIX BBIMOJIHIIOTCS KPUTEPHUU 30H oOieneHeHus (puc. 4).

TeMrepaTypHas HIEHTH(UKAIISA 30H
MC RH obneneHenus
T(H=0), RH%(H=0), >
_ _ Yo(H=0)
P(H=0),W(H=0) BoccTaHOBIIEHHe TIPO(ILIA BIaKHOCTH
W(H=0) RH%(H)

HnenTnduxanus 30H 001e1eHeHN
Hmin...Hmax no gamaemM RH%(H), T(H)

T(H)

CHIIT

\J

Pac. 4. Kommnekcupogantie ganHbix MC i CHITT mis maeHTHQIKALII 30H 00716 IeHe s
Fig. 4. Complexation of MS and SIPT data for identification of icing zones

Peurenune 3amaun mporHo3upoBaHus paJuallMOHHBIX TYMaHOB TaKK€ BO3MOMXKHO
3a cueT KkoM- MuiekcupoBaHua AaHHbiXx MC um CHUIIT. YcnoBusi BO3HUKHOBEHUS
paIuMalMOHHOIO TyMaHa OIpEAeis- KOTCS COBOKYITHOCTBIO KPUTEPUEB 3HAUYECHUS
rpaJleHTa TEMIEPATYPHI, BIAKHOCTU U CKOPOCTH BETPA.
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Panuanuonnsie TymaHbl oOpa3yloTcs HaJ Cylledl U HajJ palloOHaMH CIUIONIHBIX
JBJOB Kak Clie[l- CTBHUE BBIXOJAXHBAHUS TMOJACTHIAIOIIEH IMOBEPXHOCTU IyTEM

u3ay4YeHus. BO3HMKHOBEHHE pajnalii- OHHBIX TYMaHOB IPOUCXOIUT IPH SICHOM HeOe
1 HeOoubmoM (10 2 M/c) BeTpe (puc. 5).

HpOI'HOBH]JOBaHHe BO3HHEKHOBeHHA TyMﬁHa
MC R
T(H=0), RH%(H=0), >
P(H=0). W (H=0 HY%(H~=
(H=0),W(H=0) Pacuet rpamuenTa Temmeparypsl dT(H)

0)

W(H=0)

HpOI'H03 BpEMEHH H BEpOﬂTHOCTII
BO3HHK]‘IOB€HH}I-'FPaCCEHBaHH}I Ty:MaHa
T(H)

CHIIT

A4

Puc. 5. KomiekcnpoBaHne JaHHEX MC 11 CIIIT 1A IporHO3HPOBAHIIA YCIORINT BO3HIKHOESHIA TYMAaHa

Fig. 5. Complexation of MS and SIPT data for fog conditions prediction

B tabn. 1 npuBeneH nepedyeHb OMACHBIX ISl aBUAIIMM METEOSIBIICHUM, KOTOpPbhIS
MO3BOJIUT BbI-SIBUTh YKA3aHHBIN BBIIIE KOMIUIEKT 000PY0BaHUSI.

Tabnvua 1
Table 1
[Tepedenb onacHbIX AJi9 aBUALIMA METEOSBIICHUN
The list of dangerous weather phenomena for aviation
Tun OMA BospeiictBue Ha BC Bo3moOXHOCTb
o6HapyXeHus,
NPOrHo3MpoBaHuA
KoHBEKTUBHAA TYpbyNeHTHOCTb | BoNTaHKa, KOHCTPYKTUBHbIE NOBPEKAEHUSA BO3MOXHO
BC
CTpy/liHble TeYEHUS HU3KOrOYPOBHSA BO3MOMKHbI TPYAHOCTM NpU B3/1EeTE U BO3MOXHO
npu3em-seHnn
CunbHoe obneaeHeHne YXyALleHne asapoaMHaMUYECKUX BO3MOXHO
XapaKtepu-cTuk BC.
BospacTaHue Beca U HepaBHOMEPHOCTb
LLEH-TPOBKMU.
YxyaLeHue o630pa.
Mpobaembi ¢ BbINyCKOM/yHOpKOM Wwaccu
Mpag, MNoBpexaeHne 0bLWMBKN CamMoNeTa, BO3MOXHO

nonactennponennepa v TypbuH,

CKoNbXXeHue Ha Bl
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Ocagku CHMXKeHue BMaMMOoCTK, NnonagaHne soapbl B BO3MOXHO
Ka-bWHy, OoTcek aBuraTens,
QCMMMETPUYHOE TOP- MOXKEHMe,
BbIKaTblBaHWe 3a npeaens! Bl

TeepAable ocagku CHUeHne BUANMOCTW. BO3MOXHO
YxyAweHne aspogmuHammnyeckmnx
XapaKktepu-cTuk BC.

CkonneHue B roHgone agsuratens.
YxyleHne TOPMOXKEHUA.
3aTeHeHue orHei BMMN

TymaH CuibHOE CHMXEeHME BUAMMOCTH BO3MOXHO
Co3gaHune CNoXHbIX YCNOBMIA AN NOCaAKM

TymaH ObimKka Mrna MeTtenb CHUXKaeT BUAUMOCTb, JAET NOXKHOEe BO3MOXHO
npeAcTaB- JIeHNE O FOPMU30OHTANbHOM
BMAUMOCTM Ha aspo- Apome (MoKeT
N0CTUTraTh 60NbLIMX NIOWAAEN B 3TOM
C/lydae npeacraBaaeT ONacHOCTb, TaKXe
OMacHO B rOPHON MECTHOCTH)

BHe3anHoe BpeEMEHHOE yCunneHune Caosur BETpa, Bbl3bIBaI'OLLI,Ml;i TPYAHOCTU NpU BO3MOXKHO
BETpa B321€TE N NOCaAKe

B PAMOHE NIOCAJJOYHOM IVIOIIA IKA

B mHacrosimiee Bpemsi B CBA3M C Pa3BUTHEM BBIYUCIUTEILHONW TEXHUKH,
YIYUYIIEHUEM €€ Xapak- TEPUCTHK, TaKUX KaK CKOPOCTh BBIYMCIICHUS, CHUXKEHUE
MaccorabapuTHBIX XapaKTePUCTUK, TIOSBU- JIaChb BO3MOXXHOCTb HCIIOJIb30BaTh
IIUPOKHI CIIEKTP MPOTPAMMHOI0 00ECIIEYeHUSs], YCTaHABIMBAEMOI'0 Ha MOPTATHUBHBIC
ycTporictBa. MHTepdeiic MOpTaTUBHBIX BBIYHCIUTEIBHBIX YCTPOWCTB Ha JTaHHBIN
MOMEHT MO3BOJISIET UHTETPUPOBATH/KOMMYTHUPOBATH ITUPOKU M CIIEKTP
pa3HOOOpa3HbIX NPUOOPOB MEXKIYy COOOH, 4YTO CYIIECTBEHHO paclIupsieT
BO3MOKHOCTH M CHOCOOBI pEelIeHHs] pa3HOOOpa3HbIX 3a Aady. PazBuTHe TEXHOJIOTHI
CBS3U MPUBEJIO K KAYECTBEHHOMY POCTY MPOMYCKHOM CIOCOOHOCTH KaHa- JIOB CBSI3H,
YTO TIO3BOJISIET B KOPOTKHUE CPOKH TIepeaBaTh OOJIbIIION 00bEM JaHHBIX HA y/IaJICHHBIC
IOPTaTUBHBIEC YCTPOMCTBA.

Jyist mepenauun TaHHBIX O METEOPOJIOTHUECKOM 00CTaHOBKE B palilOHE MOCAT0YHOM
IJIOIIAJKA HaumboJee LEeIecoo0pa3HO OMUPAThCs Ha CYHIECTBYIONIYIO TEXHOJOTHUIO
cepruca umH(popMmarrionHoro odciayxuBanus B mojere — FIS (Flight information
Services), KoTopblii crocoOeH 00eCHeunuTh Pery- JSPHBIA JOCTYN K OOHOBIISIEMO
Meteoposiorndeckoir (MET) wndopmanmu. [laHHas TEXHOJOTHS MO3- BOJISET B
3aBUCUMOCTH OT croco0a JoBeAeHHS WH(OpPMAIMU OCYIIECTBISATh aJIPECHYI0 B

koHTpakTHOMpekuMe (FIS-C) wmu mmpokoBerarenbHyo 10cTaBKy coodmennit (FIS-
B)°.
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Cucrema mnepenaun wuHbpopmanuu FIS-B  ucnonszyer oaHOCTOpOHHMIMA
BeLIATENbHBIA TPOTOKON. OH SABISETCS «OJHOCTOPOHHUM» B TOM CMBICIE, YTO
uH(pOpMaLKs MepeIaeTcsl TOJIBKO OT CepBepa K MPUHUMAIONIEMY BO3AYIIHOMY CYJIHY
6e3 HeoOXOIUMOCTH JIJIsl 3TOT0 CyaHa TpeOoBaTh ATy MHGOpMa- LU0 OT CepBepa U
MOATBEPKAATH €€ MOIyYEHHE. DTO TUIIMYHBIA «0€3apeCHBI» CIIOCOO B TOM CMBICIIE,
yro uHpOpMalUs, NPEIOCTaBisieMas CEPBEPOM, HE aJpecyeTcsi KOHKPETHOMY
JIeTaTeIbHOMY ammapary, a Hepeiaercs s TOJIE3HOTO HCHOJIb30BAHUS JIFOOOMY
COOTBETCTBEHHO OOOpPYJOBAaHHOMY ammapary, KOTOpbI MOMET OKa3aThCsi B 30HE
MOKPBITUSA. DTU XapaKTEPUCTUKU OINPEACNSIOT BeIIaTeIbHbI MPOTO- KOJ, XOPOLIO
NPUTOAHBIN ISl OOJBIIMHCTBA JIETATEIBHBIX anmnapaToB B 30He npuemMa. K tomy xe
IIPO-CTOTA ATOTO MPOTOKOJIA BEAET K CHUKEHUIO CTOMMOCTH KaK OOPTOBOM aBHOHUKH,
TaK ¥ Ha3eMHOU WH- PpacTpykTyphl. [IpenocTasinenne nonaetHoi napopmaruu FIS-B
PEKOMEHJIaTEIbHOTO  XapakTepa s MNWIOTOB  TO3BOJHMT  TMOBBICUTH  UX
OCBEJIOMJICHHOCTb O MOJIETHBIX ycioBusX. JlaHHas uHpoOpMmanus He OyIeT HOCHUTH
XapakTep KOMaHa U OyJeT HampaBieHa Ha O€30IacHOE IPOBEJIECHUE IOJETHBIX
ornepanuii B COOTBETCTBUM C CYUIECTBYIOIIMMHU HpaBwiamMu. HMcnonb3ys 3Ty
MH(GOPMALIMIO, SKUIMAXHU IOJy4yaT BO3- MOKHOCTb 3apaHee IMPOTHO3UPOBATH CBOU
JCHCTBHS B YCIOBUAX CIOXKHOW METEOPOIOTHYECKOi o0cTa-HOBKU. TexHomorus FIS-
B obecneunBaeT aBTOMAaTHYECKOE MOMAJIEPKAHUE AKTYAJIbHOM METEOPOJIOTHYE- CKOU
uH(pOpMaIliK, TMOCKOJIbKY JaHHble FIS aBTOMaTtnyecku ymanstoTcs Mpu MOTYyYEHUH
HOBOM Bepcuu JIMOO KOTJa MCTEKIO BpEMsl aKTyaJllbHOCTH 3THX JAaHHBIX. TaKum
o0pa3oM, TapaHTUPOBAHHO CHIDKaeTCA MH(POpMAIMOHHAS HAarpy3Ka Ha HKUIMAX IO
00paboTKe HeaKTyallbHON HHPOPMAIIUH.

Texnonorus FIS-B BxiroyaeT B ce0st Tpu B3aUMOCBSI3aHHBIX DJIEMEHTA:

1)  Ha3zeMHbIE KOMIIOHEHTBHI, MpEJHA3HAYEHHbIE IJs cOopa, oOpabOTKU U
xpanenust uapopma- i AlS u MET;

2)  TEeIeKOMMYHHKAI[MOHHBIE KOMIOHEHTHI, MPEAHAa3HAUYCHHBIC AJIS Meperayn
Ha 3emJjie u npue- Ma Ha 6opTy BC mudpoBbIX JaHHBIX (JIMHUS TIEpelaydd JTaHHbBIX
«3eMJIst — 6opT»);

3) OOpTOBBIC KOMIIOHEHTHI, NpPEIHA3HAUYCHHBIC ISl XpaHEHHUs, 00padOTKH,
npeacrasienus uH- popmaruu AlS u MET GopTOBBIM IPHIIOKEHUSAM U DKUTIAXKY.

YHUBEpCATBbHOCTh TEXHOJOTHH TO3BOJISET OPraHU30BBIBATh TPAHCTIOPTHPOBKY
JaHHBIX pa3- JWYHBIX THIIOB, YKJIAIBIBAIOIIMXCS B KaHAJbHbIC OTPaHUYCHHUS
MaKCUMaJIbHBIX pa3MepPOB OJIOKOB.

Jlns mepenauum  gaHHbIX 10 TexHosormu FIS-B  cmoxer wucnonb3oBaThes
amnmaparypa aBTOMaTH- Y€CKOTO 3aBUCUMOT0 Ha0II0IeHHs BemareapHoro tuma (A3H-
B), xoTopas siBisieTcsi OCHOBOW Oymay- IIEH CHUCTEMBl OPTaHU3AIlUU BO3AYIITHOTO
ABKeHUs, cTposiieiicss Ha npuHiunax CNS/ATM ¢ mmpo- KUM UCIONIb30BaHUEM
TEXHOJIOTUH CITyTHUKOBOW HaBUTAIlUH, ITUPPOBO CBsI3U 1 HaOmroaeHus [8].
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HNKAO pa3paboTanbl peKOMEHAAIMH M0 COBEPIICHCTBOBAHUIO KAHAJIOB CBS3H.
[IpeaycMoTpeH nosTamHblid IEPEX0/1 K UCIIOJIb30BAHUIO 00JIeE€ COBPEMEHHBIX METO/I0B
repeaaun TaHHbIX. TaKuMu sB- JISFOTCS pEKUMBI iepenayun JaHasXx B OBU-1ranazone
1090ES u VDL-4. Ucnonb3oBanue ans peanu- 3ammu A3H-B nByx TexHosoruii B
crangapre UKAO (1090ES/VDL4) mpenocraBisieT MaKCHMalbHOE BO3MOXKHOE
paszneneHre TexHoyiorud no kmaccam BII m paiionam moneroB. Kanansl nepenaun
nanabix  1090ES mnpennazHaueHbl Ui TOJIB30BaTENIed BEPXHETO BO3AYIIHOIO
IIPOCTpaHCTBA Kjacca A Ha BbI coTax 6osee 8100 M U a’pOAPOMHOIO BO3YIITHOTO
npoctpancTsa knacca C8. VDL-4 npenHaszHaueHa 11 BHEAPOIPOMHOTO BO3AYLIHOTO
npoctpancTBa kiacca C Ha BbicoTax 10 4200 M u kinacca G B pailoHaX MHTEHCUBHOMN
aBuarmonHoit gesarensHoctu. JIIJ[ VDL-4 sBnsercs yHuBepcasibHOM U o0ec-
neynBaeT He Tobko padoty A3H-B («Out» u «In»), HO u pan apyrux QyHKIUN B
paauoBemarensHoMpexume tuna 11S-B, FIS-B, A-SMGCS, DGNSS.

B pamkax peanuzanuu «[Iporpammbl BHEApPEHHUS CPEICTB BEIIATEIHLHOTO
aBTOMATHYECKOTI0 3a- BUCUMOro HaOmoeHus B Poccuiickoit @eneparuu (2011-2020
rojiel)» B 2016 romy ¢ MOJOXKWTEIb- HBIMH PE3YJIbTaTaMH PEaTM30BaH MHJIOTHBIM
npoekT B fmano-Henenkom aBToHOMHOM OKpyre «Sman-A3H». [{ns opranuzanuu
KaHaJOB CBSI3U HCMOJIb30BAJIUCh KOMIUIEKTHl OTEYECTBEHHOTO OOOpyAOBa- HUS,
coctosimue u3 HazemHbix craHnuii A3H-B VDL-4, GopTroBoro u MOOWIBHOTO
obopynoBaHusi. B pamkax 3Toro mpoekta BeayTcsi pabOThl MO MPAKTHYECKOMY
npuMmeHeHuto TexHonorun A3H-B cnemu- amuctamun AO «l"aznmpom». Ha psne
BEPTOJIETOB ycTaHOBJIEHBI O0pTOBbIe cTaniiuu A3H-B VDL-4, umeercs npaktrudeckuit
OTIBIT UCIIOJIb30BAHUSI HA3€MHOTO CETMEHTA.

Takum 00pa3oM, CTAaHOBHUTCS OYEBUIHBIM, YTO B APKTHYECKON 30HE I
MOBBIIIIEHUS OCBE- JOMJICHHOCTH TMJIOTOB O TIOJIETHBIX YCIOBHUSIX B paloHe
MOCAJIOYHBIX IJIOMIAA0K IesiecooOpasno ocHactuth ux KJ3TC. [lna nepenauu
uHdopmaIuu Ha OOPT BO3AYIIHOTO CYHA UCIIOIB30BATh dJIe- MEHTHI TexHosoruu FIS-
B, 6asupyromeiics Ha JIII/] A3H-B VDL-4. D10 mo3BoauT B pexxume, 0JIM3- KOM K
pealbHOMY BpPEMEHH, BECTH MOHUTOPHHI METEOPOJIOTMYECKOW OOCTAaHOBKH W
nepegady Ha  OOpT BO3MAYIIHOTO CyaHa wuHPopManuu 00  aKTyaJbHOM
METEOPOJIOTHYECKOM 00CTaHOBKE.

PoJib 1 MECTO MECTHBIX aBUAIMHUIN B APKTHKE C KaXKJIbIM T'0JI0M pacTeT. B nemnsax
OTIEPaTUBHO- TO MH(OOPMHUPOBAHUS SKUNAXKEH BO3AYIIHBIX CYJIOB O (DaKTUUECKOM
Morojic B pailoHe TOCAJOYHOM IUIOMIAJIKU HEOOXOJAMMO BECTH PETYJspHBIC
METEOPOJIOTHYECKHUE HAOIOICHUS, COOp U aHAJIN3 METEO- POJIOTMYECKUX TaHHBIX. [[71s1
MTOBBIIIIEHUS JIOCTOBEPHOCTH ATHUX CBEJICHHM JTaHHBbIC HAOIIOJCHHUS HE00- XOJIUMO
BeCTH HenpepbIBHO. C 1EIIbI0 UCKITFOUSHHUS YeI0BEUECKOro (hakTopa, a TAKKe B CBS3HU
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C TPYyA- HOCTSIMH B OOECIICUCHWH HEMPEPHIBHOTO MpeObIBaHUS JIOACH B paiioHax
aApPKTHYECKHUX TI0CAOYHBIX TUIOMIAI0K HE0OX0JUMO MaKCHMAaJIbHO aBTOMATU3UPOBATh
poIecchl coopa, 00pabOTKM M TPEAOCTaB- JIEHUS JKHUIAaKaM BO3IYIIHBIX CYIOB
METeOpOJIoTHIeCKON nHpOopManuu o (HaKTHIECKOW TMOTOAEC B paloOHE MOCATOYHOM
wiomaaku. CoBpeMeHHbIE CIOCOOBI JUCTAHIIMOHHOTO 30HIUPOBAHUS aTMOC(hepsI B
COYETAHMH C KOMIUIEKCHBIM TOAXOJOM K 00paboTKe JaHHBIX MO3BOJSIOT
320J1arOBPEMEHHO BBISIBUTH TPEANOCHUIKH BO3HUKHOBEHHUS TaKWX OIACHBIX JUIS
aBUAIIUM METEOSIBIICHUN, KaK OOJICJICHCHHE M pa- AUAIMOHHBIC TyMaHBI. JlaHHBIE O
HampaBlIeHUH M CKOPOCTH BETpa Ha MaJbIX BBICOTaX, a TaKke WH- (opMaius o
COCTOSTHUHM METE000pa30BaHU TTO3BOJIAT AaTh AOMOJHUTEIBHBIE TAHHBIC 00 OTIACHBIX
METEOSBIICHUSAX B palilOHE MOCAI0YHOM TIOIIaAKH. JIJIs MOBBIIEHUS JOCTOBEPHOCTHU U
OTIpaBJbIBae- MOCTH MPOTHO30B HEOOXOIMMO PACHIMPATH CETh MOJSPHBIX CTaHIIHM,
MIPOU3BOIUTH ux OCHAIIICHHE aBTOMATU3UPOBAHHBIMU CpelCcTBaMuU
MeTeopoJjiornyeckoro HaOmoaenusa. Ilpu  ¢popmupoBanum TpebGo- BaHHMH K
MeTeoarnmnaparype, pazmMeniaeMon B ApKTHKE, HEOOX0AUMO 0c000€ BHUMAaHHE YENATh
€€ YCTOMYMBOCTH K CIIO)KHBIM METEOpPOJIOTUYECKUM YCIOBUSM M BO3MOKHOCTH
(GyHKIMOHUpOBaTh B 3HeprocoeperawoomeM pexume. CoOBpeMEHHbBIE CpeICTBa
nepeaydl JaHHBIX MO3BOJISIOT CO37aBaTh HAACKHBIE KAaHAIbI CBS3HM JJIS JOCTaBKH
ONEpaTUBHOM MeETEOMH(pOpMALMK Ha OOpT BO3AYIIHOTO cyla- Ha. Hawubonee
1e1eco00pa3HoO UCIONIB30BaTh A ATHX 1enel npunaryio B UKAO texunonoruro FIS-
B u nuauu cBszu crangaptoB 1090 ES u VDL-4. B nepcriektuBe npeacTaBisieTcs
1eJ1eco00pa3HbIM PaCCMOTPETh BO3MOYKHOCTh JUCTAHIIMOHHOW aKTUBAMU (PYHKLIHUU
neperay MeTeoMH(OpMaluy TMpH TMOAJIETE BO3AYIIHOTO CyAHA K IOCAJ0YHOM
IUIOUIA/IKE MO KaHally «OOpT — 3eMiisl», a TaKKe JUCTAHIIM OHHOMY BKJIFOUEHUIO U
BBIKJTIIOYCHUIO HA3eMHOTO0 O00OpYyIOBaHMS, B YAaCTHOCTH TIOCAJOYHBIX OTHEH
BEPTOJIETHOH Tiomaaky. [Ipu nHTerpanum MeTeoo60py10BaHusI CO CPEACTBAMHE CBSI3U
tuna «[ onerny, Globalstar, Inmarsat Bo3MoXHOCTh TPOTHO3UPOBAHHS METCOSIBIICHUI
HE TOJIbKO B APKTUYECKUX paii- OHaX, HO U TI0 BCEMY MUPY BO3pacTET MHOTOKPATHO,
T. K. JaHHbIE HAOJIFIOICHUI MOXKHO OyZIeT 00pabo-TaTh HAa MOIIIHBIX BBIUUCITUTEIHHBIX
CpeICTBaX, MPUMEHUTh AJIsl PacyeTOB COBPEMEHHBIE MPOTHOCTHU- YECKHE MOJEIH.
OKHMMaXu BO3AYIIHBIX CYIOB MOJy4aT JOMOJIHUTEIbHYIO METEOMH(OpMaIHIo, U 3a
C4eT O3TOTO BO3pACTeT HMX CHTYallMOHHAs OCBEJOMIIEHHOCTh. TakuMm oOpa3oM,
OlepaTHBHOE TIPEJO- CTaBIEHHWE METCOMH(POpPMAIMM B aBTOMATHUYECKOM PEXKHUME
MO3BOJIUT 3HAYUTEIIHFHO TTOBBICUTH 0€3- OTTACHOCTH COBEPIIIEHUS B3JIETHO-TIOCAI0YHBIX
onepanui B ApKTUYECKON 30HE.

1. IepcrokoB Bb.I'. Knumarnueckue ycimoBusi ApPKTUKM M HOBBIE NOAXOABI K
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