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COBEPHIEHCTBOBAHUE TEXHOJIOT A
PAJIMOAKYCTHYECKOTI'O 30HAUPOBAHUA ATMOC®EPHI

BBeaenue

OnHUM U3 METONOB, Pa3BUBAEMBIX CIIELMAIUCTAMHU 110 PaJUOMETEOPOJIOTHH I TOITY4YECHHUS
CBEJICHUI O BEPTUKAIBHOM pACIpEICICHUN METCOBEINYHH B arMocepe, SBISETCS PagruoaKyCTH-
yeckoe 3oHaupoBanue (PA3). K Hacrosmemy BpeMeHU NpeiiokKeH Leibli psJi TEXHOJIOTHI 13BIIe-
4yeHus1 nHpopManuu 00 OCHOBHBIX METEOPOJIOTHUECKUX BEJTMUMHAX: CKOPOCTH U HAIIPABIICHUH BET-
pa, TeMrnepaType U BIaKHOCTH Bo3ayxa. Takas uHpopmanus o6 armMocdepe 1, 0coOeHHO, 0 ee mo-
TPAaHUYHOM CJIO€ YPE3BBIYAHO BaXKHA JUIS APPEKTUBHOTO OCYIIECTBICHUS MHOTUX BHJIOB YeJIOBE-
YEeCKOH JesTeIbHOCTH. BaxkHbIMU TpeOOBaHUSAMU, NPEAbABISEMbBIMU TOTPEOUTENIMU K COBPEMEH-
HBIM CpEICTBAaM METCOHAONIOJICHUHN, SIBIISIOTCS HMX MHOTO(QYHKIMOHAIBHOCTH, JOCTOBEPHOCTH,
METPOJIOTHYECKasi 00eCIeYeHHOCTb, MPOCTOTa MpOLecca 30HAMPOBAHUSA, BO3MOXKHOCTb LIMPOKON
aBTOMATH3allMM U3MEPEHUH, HEBBICOKAsl cTOUMOCTb. HecooTBeTcTBHE 3TUM TpeOOBaHUSAM H3BECT-
HBIX K HACTOSIIEMY BPEMEHHU TEXHOJIOTUN U cpencTB PA3 CylIecTBEHHO 3a€pKUBAIOT BHEAPEHUE
PaZMORIIEKTPOHHBIX JUCTAHIIMOHHBIX CPEACTB B IPAKTUKY METEOHAOII0ICHUI.

Ilenp nanHOM pabOTHI — MOUCK HOBBIX TEXHOJOIMH MOJYy4eHUsS METEOMH(pOpMAlUd METOA0M
PA3, B Gosblieii CTeTIEHH COOTBETCTBYIOMINX YKAa3aHHBIM TPEOOBAHUSM.

1. Hak/10HHOE 30HAUpOBaHHE

MeTto1 paaroakyCTHUYECKOIO 30HAUPOBAHMS C MOMEHTa CBOEr0 BO3HUKHOBEHHS pa3padaThl-
BajicA JUIS JUCTAHIMOHHOTO M3MEPEHUs] CKOPOCTH M HampaBjeHus BeTpa. McxoaHbsIM crocoOoM
U3MEpEeHUs MapaMeTpoB BETpa, KOTOPBIA UCHOIb3yeTCs Ul pa3paboTKU paJloaKyCTHYECKUX CIIO-
co00B M3MepeHMs BeTpa, sIBUWIICS U3BecTHBIM MeTo ['punxay [1]. Psx TexHOMOrHMi MHOrOKpaTHOTO
HakJIoHHOTO PA3 117151 n3MepeHus napamMeTpoB BeTpa, ONMKMCAHUE CO3JaHHbBIX AJIS 3TOr0 pajuosioKa-
LIMOHHBIX CUCTEM, a TaKXE PE3yJIbTAaTbl HATypHBIX HKCIEPUMEHTOB HM3JI0KEHBI B OCHOBATEIBHON
MoHorpaduu [2]. YnpouieHue TeXHOJIOTHMH NOJYyYeHHUs! JaHHBIX 30HAUPOBAHUS U aJTOPUTMOB HUX
00pabOTKH MOXET JaTh TEXHOJOTHsS W3MEPEHUs T'OPU30HTAIBHOM CKOPOCTH BETPa B JIOKAJIHLHOM
o0BemMe atMocdepsbl, peaioxkeHHas B padorax [3 — 4]. OTnuuuTeNpbHON YepTod HIDKHEH YacTh
MOTPAaHUYHOTO CJIOSI aTMOC(EphI SIBISETCS CYIIECTBOBAaHUE 3aMETHOIO CJABHra BeTpa, Ooblleil
4acThlO 3@ CUET M3MEHEHHs (YCHUJIEHMs) CKOPOCTH BETpa, a HE e€ro HampasieHus. [loaTomy s
M3MEPEHUs] CKOPOCTH BeTpa (0COOCHHO ee 0oNbpIMX 3HadeHui) B cioe 10 120 — 150 m Bo3MoKHO
UCIOJIb30BaHNE HAKIOHHOTO PA3 atMocdeps! B 01HOM HampaBiieHHH (110 HANIPABICHHUIO BETpa WU
MPOTUB HampasiieHus BeTpa). [Ipu IByX HaKJIOHHBIX 30HIUPOBAHUSX, BHIIOJHEHHBIX B IJIOCKOCTH
BETpa, HEONPEAEIEHHOCTh B 3HAUEHUU TEMIIEPATYphl BO3yXa B 30HAUPYEMOM CIIO€ MCKIIIOUAETCS
MIPOBEICHUEM HAKJIIOHHBIX 30HIMPOBAHUN B IPOTUBOIOJIOXKHBIX HanpaBieHusx 1 u 2 (cm. puc.l).

HM3BecTHO, YacTOTa 3BYKOBBIX BOJH F', pacnpocTpaHsIOIUXCS BIOIb TPACCHI 30HAUPOBAHHUS
B HAIpaBJIEHUU 2, C YYETOM JOIUIEPOBCKOTO CJIBUra YacCTOTHI MO JIEHCTBUEM pagualIbHOTO (I10
JIy4y) BETpa ONPENEINIAETCS BEIPAXKEHUEM

Vv
F'=F+—, 1
. (1)

riae F — gacTora M3MydeHHBIX 3BYKOBBIX BOJIH, V — paaualibHas CKOPOCTh BeTpa, A — JJIMHA 3BY-
KOBOW BOJIHEL.
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BbIpakeHUE U BbIpaykeHus (1) u (2), nosyuyum BblpakeHUE JUIsl pacyeTa TOPU30HTAIBHON CKOPOCTH
BETpa B BUJIE
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IJIe @ — yroJl MecTa U3JIy4eHUs 3BYKOBBIX U AJIEKTPOMATrHUTHBIX BOJIH.

OLeHKH CPEHEeKBaIPATUUECKOW OTHOCHTEIIBHOW MOTPEITHOCTH U3MEPEHHUs] CKOPOCTHU BETpa
C UCMOJBb30BaHUEM PacCMaTpPUBAEMON TEXHOJOTHUH 30HAMPOBAHMS, MPOBEICHHBIE B COOTBETCTBUU
C M3BECTHBIMH METOJAMKaMU (Hampumep, [5]) moka3piBalOT, YTO €€ 3HAYCHUE IMPHU HCIOIH30BAHUU

OOBIYHOH JTOTIIIEPOBCKOM CXEMOTEXHHKH COCTaBIsIeT OKoo oW =~ 1,5-10_3. AGcomoTHas norpeui-
HOCTb U3MepeHus mpu ckopoctH Betpa 10 m/c umeer 3Hauenue AW = 0,002.x/c.

B pabote [4] skcnepUMEHTANbHO MOATBEPKIACHA CIPABEIIMBOCTD PACCYKJIEHUH, MOTOKEH-
HBIX B OCHOBY pa3pa0OTKH TEXHOJOTHU OJHOKPATHOTO HAKJIIOHHOTO 30HIWPOBAHUS /I U3MEPEHUs
TOPU30HTAIIBHON CKOPOCTH BeTpa. PacCMOTpeHHAast TEXHOJIOTHS MOXKET HAWTHU IIUPOKOE MPUMEHE-
HUE JUIsI METEOPOJIOrHYeCKOro 0OecreyeH s B3JieTa U MOCaJKH CaMOJeTOB (30HAUPOBAHUE BIOJb
B3JIETHO-TIOCA/IOYHOM TOJIOCHI), TOCKOJIBKY ynoBieTBopsier TpedoBanusam Komuccnn MKAO mo He-
00xouMBIM BBIcOTaM u3Mepenwus (Beicotsl 30, 60, 90, 120 u 150 ) u pasperiaroniei CmocoOHOCTH
MU3MEPEHUS TOPU3OHTAIBHOM CKOPOCTH BETpa. 3HAYEHUs NIEPEUHNCIICHHBIX TAKTUYECKUX TapaMeTpPOB
MOYHO JIOCTUYb UCTIOJIB30BAHMEM CAaHTUMETPOBBIX cucTeM PA3, nMerommx npuemiieMbie rabapuT-
HBIE pa3Mepbl U MPUTOJHBIX ISl pa3MEIICHUs Ha JIETHOM I10JI€ a3poIopTa.

[Ipu TEXHONOTHUSAX HAKIOHHOTO 30HAMPOBAHMS aTMOC(hEpHI, MPEIIOKEHHBIX I U3MEPEHUS
MapaMeTpoB BETPA, HKCIIEPUMEHTATOPAMH HMCIOJIb30BAIACH UM MPEAJaraeTcsi K MCIOJIb30BAHUIO
JIOTIEPOBCKAsi 00paboTKa MPUHSATHIX PAJUOCUTHAJIOB: CHAaudaja BBIIENSAETCS JOIUIEPOBCKUM CHABUT
94acTOTHI MPUHATHIX CUTHAJIOB B aHAJIOTOBOM (popme, 3aTeM OCylIeCTBIsIeTCs onu(poBKa 3HAUCHUN
gacToThl Jlomepa (u3MepeHueM uiu BbraucieHneM MetogoMm bII®D), mamee mpow3BOauTCS pacder
3HAYEHUH MapaMeTpoB BETpa MO aJroOpUTMaM, pa3padOTaHHBIM IS KAXKI0H TEXHOJIOTHH.

2. BepTukajbHOE 30HAMPOBaHHE

OcHOBOI pa3pabOTKK TEXHOJIOTUH AUCTAHIIMOHHOM perucTpauuu npoduieil mapaMeTpoB BeT-
pa npu BepTukaibHoM PA3 aTMocdepbl cTamo oco3HaHHE HCCIEeNOBaTeNIIMU PacCMaTpUBAEMOTO
METOAa TOro (akTa, YTO MPHU OTPAKEHUH DIECKTPOMATHUTHBIX BOJIH C(HEPUYECKHMMHU 3BYKOBBIMU
BOJIHAMH HMeEeT MecTO (DOKYCHPOBAaHHE OTPaKEHHBIX BOJIH Ha IOACTHIIAIOLIYIO TOBEPXHOCTh
B IATHO HEKOTOPBIX Pa3MEPOB; pazMepbl 3TOrO MSATHA OIMpPENESIOTCS KOHKPETHBIMU pa3MepaMu
aHTEHH: paauo (mepeaarouieil u NpueMHoN) U akycTudeckoit [7 — 9]. ['opu3oHTanbHBIN BETEP CIBU-
raeT 30HIUPYIOUINI MaKeT aKyCTUYECKUX BOJIH MapaslieIbHO MOACTUIAIOIEH TOBEPXHOCTH, BCIIE I
CTBHE YE€ro MATHO OTPAKEHHBIX AJIEKTPOMArHUTHBIX CUTHAJIOB “‘OJyXaeT” MO 3TOH MOBEPXHOCTH.
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Paznuunble criocoObl OTCISKUBAHUS TOJOKEHUS 3TOTO MATHA HA MOACTUIAIONICH MOBEPXHOCTH U
SIBJISIFOTCSL CYIITHOCTBIO MPEAJIaraeéMbIX TEXHOJIOTHI U cucteM PA3.

B ornuune OT TEXHOJOTMI HAKJIOHHOIO 30HIUPOBAHUSA JUIsl AUCTAHLMOHHOW perucrpanuu
BEPTHUKAIbHBIX MPOQHIIeH MapaMeTpoB BETpa, KOTOPbIE MOKHO Ha3BaTh YacTOTHBIMU (10 0Opaba-
THIBAEMOMY IapaMeTPy OTPA’KEHHBIX PAaJUOCUTHAJIOB — YAaCTOThI UX JIOIIEPOBCKOIO CABUIA), TEX-
HOJIOTUM BEPTHKAIBHOTO 30HIMPOBAHUS MOXKHO OTHECTH K aMIUTUTyIHBIM. WH(bopMannoHHBIM
[apaMeTpOM OTPAKEHHBIX CUTHAJIOB B JAHHOM CJIy4yae SIBJSETCS UX aMIUIUTY/a.

K nHacrosmeMmy BpeMeHH HM3BeCTEH psn TexHojoruid PA3 armocdepbl, mpennokeHHBIX IS
OIPE/ICTICHUS] METCOBEIIMYUH BEPTUKAILHBIM 30HaupoBanuem [ 10 — 13].

[IpumeHeHne pacnpeeieHHOT0 AKYCTHYeCKOro usjydaressi. Monudukanued TeXHOIOTHH
U3MEpPEHUsI CKOPOCTH BETpa 110 U3MEPEHHBIM 3HAUEHUSM CABUIA aKyCTHUECKOIro u3iydarens [2]
cTajo npumMeHenue B cucreme PA3 pacnpenenentoro uzimyqarens [14].

PaccmoTpuM Hepeakwii ciaydail cymiecTBOBaHHMS B arMocdepe CHIBHOTO BeTpa, Korma
W(R) ~ CONst, a BEpTUKAIbHBIM I'paJUeHT TeMIepaTypsl Bozayxa y1 =~ 0. B atux yciaosusx cme-

IMCHUEC BETPOM IISITHA PACCCAHHBIX CUTHAJIOB MOKHO BBIYHCIUTD IO BBIPAKCHUIO
_W,-R
Ca

d (4)

Jns nByx ¢ukcupoBanHbiX Touek A'u A’ (cM. puc.2) u3IyueHHe aKyCTHYECKHUX IAKETOB,
pasHeCeHHBIX Ha paccTosiHue d', MOKHO 3ammMcaTh Kak
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[Tpu HeOombmux 3HaueHUssX Dy u Dy (o cpaBHEHUo ¢ BbICOTOH 30HAMPOBaHUSA R ) MOXKHO
3amucarh IpUOIMKEHHBIC BRIPAKCHHS (BBHIY MAJIOCTH YITIOB MeXay Beptukaiapio OO’ u Tpacca-
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MU PacIpOCTPAHEHUs aKyCTUYECKUX MAKEeTOB I U Iy ) Buga I = Cty u 1 = Cly, ¢ y4eTOM KOTOPBIX
BbIpakeHHeE (6) IPUHUMAET BUJ

’
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th-4 At
B o0mem ciayuae, korja CKOpOCTH BETpa M 3BYKa 3aBUCAT OT BBICOTHI CII0Osl, BbIpaxeHue (7)
OCTaeTcsi B CHUJIE, NIOCKOJIbKY T'OPU30HTAJIbHAsI OJHOPOJHOCTb aTMOc(epsl (KOTopas MPUMEPHO B
500 pa3 BblllI€ BEPTUKAJIBHON) U CUHXPOHHOCTb U3IyYEHHS] aKyCTHUECKUX ITaKETOB U3 JBYX TOYEK,
obecrieynBasi TaKuM 00pa30M OJMHAKOBBIE YCIOBUS PaclpOCTPaHEHMsI IAKETOB, MTO3BOJIAIOT Bbljle-
JSATh TOPH3OHTAIBHBIN TIepeHoC 00oux makeroB 4yepes uHu0 OO'. BrigeneHune nHTepBaia BpeMe-
HU At TpOU3BOIAT MyTEM PETHCTPALMA MaKCHUMyMa OrHOaroiell aMILTUTYI IPUHITHIX CUTHAJIOB B
MOMEHTBI BpeMeHH t; 1 1) . DTy onepamnuro MOKHO BBIIOIHUTS JIMOO ¢ momolusio OBM — MeTonom

nepebopa 3HAUEHUH YHUCIOBOTO MaccHBa AaMIUIMTYHA JIMOO IyTeM HCIOJb30BaHUs aHaJoro-
U(pPOBOTO MUKOBOTO JICTEKTOPA.

Jns peructpauuu npoduiisi CKOPOCTH BETpa paccMaTpUBaeMbIM CIHOCOOOM HEO0OXOIUMO
IIPUMEHSTh HECKOJIBKO aKyCTUYECKHX M3JIydaresiel, YMCI0 KOTOPBIX 3aBUCUT OT 3a/laHHOM BBICOTHI
HaONIO/IEHUH ¥ MaKCHUMallbHOM pPErucTpupyeMoi CKOpocTH Berpa. s yuera moBopoTa BeTpa ¢
BBICOTOM aKyCTHYECKHE W3JIYy4aTea ILeJecoo0pa3Ho pa3MellaTh He BIOJb MPSAMOM JIMHUH, a IO
HEKOTOpOU KPUBOM, aHATIOTUYHOM criupanu DkMaHa. [IpenmyiiecTBo 1aHHOM TEXHOJIOTMHU COCTOUT
B ONEPAaTUBHOCTH PErucTpanuu Npouisi CKOPOCTH BETpa M MOBBIIIEHUH TOYHOCTH H3MEPEHUS,
MOCKOJIbKY B JJAHHOM CJIy4ae HCIIOJIb3YIOTCS HEe 3HAUEHHUS aMIUIMTYABI CaMH 1O cebe, a MOMEHTHI
BPEMEHM, KOI'/la U3MEHSIOLIAsACS BO BPEMEHH aMIUIMTY/a CUTHAJIOB JIOCTUIAaeT CBOEro MaKCHUMallb-
HOTO 3Ha4YeHUs. [IOBBIIIEHUIO TOUHOCTH PACCMOTPEHHON TEXHOJIOTUU COJIEUCTBYET TAKKe U TO, YTO
IIPU €T0 PeAM3alUU UCIONB3YIOTCS OTHOCHTEIBHBIC M3MEPEHHs aMIUTUTY/AbI, a He aOCOJIOTHBIC.
Kpome Toro, msmepeHue IOMIEPOBCKOrO CIBHra 4acTOTHl B MOMEHT HACTYIIEHUS MaKCUMyMa
aMIUIATYIbl OTPAKEHHBIX CUTHAJIOB MO3BOJIUT ONPENENSITh 3HAYEHMs TeMIepaTypsl Bo3ayxa. Jlo-
CTOMHCTBOM IIPUMEHEHUS PaclpeesIEeHHOr0 u3inyJareins B cucteMe PA3 sBisiercs, Ha Hall B3IV,
BO3MOXXHOCTh Pa3pabOTKH TEXHOJIOTUH OJHOBPEMEHHON PETUCTPAllMU U BEPTHUKAIBHOIO MPOQUIISL
BIaXXHOCTH [14, 16]. CymHOCTh TaKOil TEXHOJOTUY 3aKJIIOYACTCS B U3MEPEHUN MaKCUMYMOB OT'H-
0arIIKX aMIUIMTYI, OTPAXEHHBIX OT aKYCTUYECKUX MAaKETOB, N3JIyYEHHBIX paclpeaeeHHbIM U3ITY-
qareneM, M IOCTPOEHHEM SKCIIOHEHTHI, IMO3BOJSIONIEH HaWTH KOX(QQHUIHUEHT MOJIEKYISIPHOTO
MIOTJIOLIEHUS] SHEPTUM 3BYKOBBIX BOJH. Takas SKCIIOHEHTa MO3BOJISET 3HAYUTENbHO 0ojiee TOYHO,
II0 CPAaBHEHUIO C W3BECTHOM TEXHOJIOTMEW [BYXYaCTOTHOIO aMIUIUTYJHOTO 30HIMPOBAaHMS [2],
OTIPENICTUTh 3HaYEHNE ATOTO KOd(PUIIMEHTA.

OO6paboTka OOJBIIOr0 MacCHMBa JAaHHBIX M3MEPEHHH BeTpa IMOKa3ala XOpoIlee COBIAJECHUE
CpPEeIHUX 3HAYEHUH, MOJyYEHHBIX C MOMOIIbI0 cucteMbl PA3 ¢ pacnpeneneHHbIM aKyCTUYeCKUM
U3JIydaTelleM M JaT4YuKoM BeTpa M63-M, onHako aucnepcus 3Ha4€HHWH CKOpPOCTH BETpa JUlsl AU-
CTaHIIMOHHOTO CPEACTBA OKa3ajach B 2-3 pa3a BbILIE AUCIEPCUH 3HAYEHUM BETpa JJIi METEOPOIIO-
rudeckoro aarduka [14, 15]. OObsCHUTH Takue BBICOKME 3HAUYCHUS AMCIIEPCUN U3MEPEHUN CKOpo-
CTH BETpa TaKUM CIIOCOOOM MOXHO CYIECTBOBAaHHMEM BEPTHUKAJIbHBIX T'PAJUEHTOB TEMIIEPaTyphl U
CKOpPOCTH BETpPA, BBI3BIBAIONINX HAKIOH (pa30BBIX (PPOHTOB AKYCTUUYECKUX BOJIH, NOPBIBUCTOCTHIO
BETpa U U3MEHUYUBOCTHIO €r0 HANPABJICHHUS.

IMaccuBHasi paguosiokanus nstHa. Kak yxe ormeuanocs, npu PA3 atmocdeps chepuue-
CKH€ BOJIHOBbIE ()POHTHI aKYCTHUECKOTO MaKeTa (POKYCUPYIOT 3JIEKTPOMArHUTHbBIE BOJHBI B 00beMe
HEKOTOPBIX Pa3MepoB, OMpPENeIIEMbIX XapaKTEePUCTHKAMU aHTEHH U TypOyJIeHTHOCThI0. Eciu »ToT
“CryCTOK” 3JIGKTPOMAarHUTHOM SHEPTrUU MaJaeT Ha TUIOCKYIO TPaHUIly, pa3Jeisionlyl0 IBE CPeabl C
Pa3IMYHON JUAIEKTPUUECKON MPOHUIIAEMOCTBIO, TO TaKas I'PaHUIA CTAHOBUTCS UCTOYHUKOM JJIEK-
TPOMarHUTHOTO M3JIy4YeHus. B ciydae, Korga rpaHula JIBYX Cpell HENOJBHKHA, PACCEIHHOE €I0
ANEKTPOMArHUTHOE M3JIyYEHHE COXPAHSET JIOTUIEPOBCKHI CABUT YaCTOThI, 00OYCIOBICHHBIN JBUXKeE-
HUEM aKyCTUYECKOTO IMaKeTa, c(hepruuecKre BOIHOBBIE (PPOHTHI KOTOPOro CHOpPMHUPOBAIU ITOT
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“cryctok” B cBoeM (okyce. [IpuHruMas 31eKTpOMarHUTHBIE BOJTHBI, OTPAXXEHHBIC OT TPAHUIIBI Pa3-
Jiena AByX cpel, HapuMep BO3AyX — MOACTUJIAIONIasi IOBEPXHOCTh, MOKHO OIMPENEISITh METEOpO-
JIOTUYECKHUE BEIMYMHBL: TEMIIEPATypPy BO31yXa, CKOPOCTh U HampasieHue BeTpa [17]. B padore [14]
MIpe/ICTaBJIeHa BO3MOXKHAsI CXeMa pealn3allyi PajloaKyCTUYECKOTO 30HIMPOBAHMS, MpeJoiara-
IolIast He COBMAJIeHHE (DOKATBHOTO TSITHA PACCESTHHBIX CUTHAJIOB C allepTypol MPUEMHON pajiioaH-
TEHHBI, @ TOUCK MECTOIOJIOKEHHUS 3TOTO IMSITHA C TIOMOIIbIO TPUEMHOMN PaiiOaHTEHHBI ITYTEM COB-
MEIIEHUs] MaKCUMyMa TiarpaMMbl HalpaBJIEHHOCTH C LIEHTPOM (OKaJIBHOIo NATHA (TOYHEE, C IICH-
TPOM TsKeCTH (UTYpbl MPOEKUMHU MATHA HA MOACTHIIAIOUIYIO MOBEPXHOCTD); TAKOE COBMEILECHHE
obecrieynBaeT MaKCUMAaJIbHYIO aMIUIUTYy BBIXOJHBIX CHUTHAJIOB TPUEMHHKA IPH NPHUMEHEHUH
OCTPOHAIPaBJICHHON pannoaHnTeHHbl. OIleHKa SHEPreTHUeCKOro noTeHuana anmnaparypsl PA3 nmis
peanu3ay NacCCUBHOM PaJHOIOKAUK MATHA C(OKYCHPOBAHHBIX CHTHAJIOB MIPUBOAMT K 3HAYCHU-
sm B 210 — 250 0b [14], 4To HaXOAWTCS HA YPOBHE 3TOI0 TEXHUUYECKOTO MapaMeTpa JijIsi COBPEMEH-
HBIX paJHOJIOKalMOHHBIX cucTeM [18]. [[nst pemenus 3anauu n3MepeHusi CKOPOCTU U HAIIpaBJICHUS
BETpa JIaHHBIM CIIOCOOOM JOCTATOYHO OTCJICKUBATH MOJIOKEHHE MSITHA HA MOACTUIIAIONICH MOBEpX-
HOCTU C IOMOIIBIO OCTPOHANPABICHHONW NMPUEMHON paJiMOAHTEHHbI, PETUCTPUPYS TaKUM 00pa3oM
rojgorpad cKopocTu BeTpa.

OtMmeTHM, 4TO paspeliaronasi CiocOOHOCTh U3MEPEHUS TAPAMETPOB BETPA 110 CJIOSM JIAHHBIM
crocoboM, Kak U B paJHOJIOKAIMH, OMpeNesieTcs pa3pelieHueM M0 a3uMyTy U yIiIy 30HIUpOBa-
HUS, B OTJIMYKE OT pa3peliarolield criocOOHOCTH TEXHOJOTUU TPeX M3MEPEHUH aMILTUTY.bl OTpa-
KEHHBIX CUTHAJIOB [2], Tlie pa3periarolas CiocOOHOCTh 3aBUCUT OT U3MEPSIEMOI CKOPOCTU BETpa,
Tak Kak (opma orubaromeil aMIuIMTy ] OTPKEHHBIX CUTHAJIOB 3aBHCUT OT BPEMEHH TPOXOKICHUS
MATHA TI0 anepType MPUEeMHONW aHTEHHBI; IPH YMEHBIICHUH CKOPOCTH BETpa, HAMpUMEp yBEIUYU-
BaeTCs TOJIMHA CJI05, B KOTOPOM IIPOU3BOJUTCS U3MEPEHUE CKOPOCTH BeTpa. IIpakThuHas TexHo-
JIOTUSl W3MEpPEHUs] MapaMeTpPoB BETpa C MCIOJIB30BaHHWEM MACCHUBHOM paJMOJNOKAIMU MATHA pac-
cMoTpeHa B pabote [14].

Haubonee nenecooOpa3HbIM MpeACTaBIsSETCS UCIONb30BaHUe anmapaTypsl PA3 ¢ maccuBHOM
paguoIoOKalMel MsITHA JJIsi MeTeoposiorudeckoro obecrneuenuss GynkiumonupoBanus TOL[, ADC,
TUIOMIA/IOK XPaHUJIMII YJHEproHocuTenel (HedTu, raza u mp.).

3. KOMﬁHHHpOBaHHaH oﬁpaﬁoTKa JAAHHBIX BEPTUHKAJBHOI'O 30HAUPOBAHUA

B mpouecce BepTHUKaIbHOTO PagUOaKyCTHYECKOI'O 30HIMPOBAHUSA aTMOC(hepbl aMIUIUTyAa
AJNEKTPOMAarHUTHBIX KOJEOaHUN, OTPaKEHHBIX aKyCTHUECKUM HMITYJIbCOM, 3aBUCHUT OT TEXHHUYeE-
CKHX IIapaMeTpPOB almaparypbl paJino0aKyCTUYECKOTO 30HAMPOBAaHMS, 3aJaHHON BBICOTBI 30HIUPO-
BaHUS U pslla METEOPOJOTHYECKUX BEJIMYMH, 3HAUEHHUE KOTOPBIX CO3Jal0T KOHKPETHYIO METEopo-
JIOTHYECKYI0 cuTyanuto. Hanbonplee BIusHNE HA YMEHBIICHNE aMIUIUTY/Ibl IPUHATHIX PaliOCUT-
HaJIOB BBI3BIBAET TOPU3OHTAJIBHBINA BETEP, KOTOPBIN BHIHOCUT aKyCTHUECKHUM UMIYJIbC U3 JUarpamm
HaIPaBJIEHHOCTH PaJInOAHTEHH [6].

[Tpu KoppensuuoHHON 00paboTKe CUTHAJIOB PAaJUOaKyCTHYECKOIO 30HANUPOBAHUS JIJIsl U3BJIe-
YEHHUs TAaHHBIX O METEOPOJIOrMYECKHX BETMYMHAX MH()OPMAIIMOHHBIM MapaMeTpOM SIBJISIETCS Mapa-
MeTp paccTpoiku ycioBus bparra (. [lockosnbKy B JaHHOM cilydae AJisl ONpeAeieHusl (| UCHOb-
3yeTcss MMEHHO aMIUTUTYAa MPHUHATHIX PaJUOCUTHAIOB, TO, YUYMTBIBas MpeoOafaroluil BKIa
BETpa B OCJIa0JIeHHE aMIUIUTYbl PaJUOCUTHAJIOB, 1IE1€CO00Pa3HO MCIOIb30BaTh AAHHBIA 3(QQEeKT
JUIS. NU3MEPEHUS TOPU30HTAIBHON CKOPOCTH BETpA.

[Tpu oTCyTCTBUU BETpa aMIUIUTY/la IPUHATHIX C 33JaHHON BBICOTHI paJHOCUTHAJIOB, ONHCHIBA-

SIn X
€Masd I''taBHBIM JICTICCTKOM (byHKI_II/II/I (—j , paBHa AT , KOTOpas COOTBETCTBYCT 3HAYCHUIO ql, u
X

OTIpe/IeNIIeTCs TOJIBKO JEUCTBUEM M3MEHEHHS! TEMIEPATYphl C BHICOTON Ha CKOPOCTh aKyCTHYECKO-
ro umnynsca C, (cM. puc.3). Ilpu Hamuuuy BeTpa 3HaUE€HHE aMIUIUTYJbI IPUHATBIX PaJlOCUIHA-

JIOB C TOM K€ BBICOTBI COCTaBUT Ay, onpezensieMoe CyMMapHbIM J€HCTBUEM TEMIIEPATYphl U BETPA
Ha 3HaYCHHE aMIUIMTY]bl TUX CUTHAJIOB, KOTOPOMY COOTBETCTBYET 3HaUEHHE yXKe mapameTpa (y,
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KOTOPOMY, B CBOKO OU€pe/ib, OTBEYACT BUPTYalIbHAsI CKOPOCTh aKyCTUYECKOTO UMITYIIbCa cla. Jost
pasjeneHus BIMSHUS TEMIIEPATyphl BO3/yXa U TOPU30HTAIBHOTO BETpa Ha Pe3yJIbTaThl U3MEPECHUS
TOPU30HTAILHOTO BETpa IEIecO00pa3HO MPUMEHHUTH JIBa BUAA OJHOBPEMEHHON 00paOOTKH MPHUHS-
TBIX PAJMOCUTHAIIOB: JIOTUICPOBCKYIO U KOPPEISIIMOHHYIO, IPU KOTOPBIX B KauecTBEe WH(pOpMAIIU-
OHHBIX HCITOJIL3YIOTCS JBA MapaMeTpa OTPAKCHHOTO CUTHAJIA — 9acTOTa U €ro aMILUIUTY/IA.

Jlnst 3agaHHOM BBICOTHI fy Tpacchl 30HIMPOBAHUS C IOMOLIBIO JOIUIEPOBCKOI 00paboTKH

HaxoaiaT ,I[OHJ'ICpOBCKI/Iﬁ CABUI HaCTOTBI IPUHUMACMOI'0 paJuOCUIHaJIa Fdl' Paccuurath CKOpPOCTb

AKYCTHYCCKOI'O HMIIYJIbCa Ca 3a CUYCT TEMIICPATYpPhbl BO3JyXa Ha SaﬂaHHOﬁ BBICOTEC hl MOJKHO,

HCIIOJIB3YA BBIPAXKCHUC

Fq14
Cay == @)

C noMOIIBI0 KOPPENIAIMOHHON 00pabOTKH HAXOIAT (y U PACCUUTHIBAIOT 3HAYCHUE

ct e 9
al = W , ( )
c 1
rne F=C, /A
4
A
Ar
Wl /
0 g1q2 q i
Puc. 3
3HaveHHe TOPU30HTAIBHON CKOPOCTH BETPA MOITYHAIOT 10 GopMyIie
1 27 Fq14
W, =Ca _031:4711’ - 2e. (10)
Fl

Taxkum 00pa3oM, OJHOBPEMEHHOE HCIOJIb30BaHUE JIOTICPOBCKONW M KOPPENSIIMOHHONW 00pa-
OOTKM IPUHATHIX CUTHAJIOB MpU BepTUKaIbHOM PA3 aTMocdepbl M0O3BONISET UCKIIOYUTh IPUMEH €-
HUE MEXAHMYECKUX YCTPOHCTB B cucreMe PA3, 4To ympoiiaer TEXHOJOTMIO TEMIEPATYypHO-
BETPOBOTO 30HAUPOBAHMUS.

OTtHocHTeNbHAST CPEHEKBAIPATUYECKAS TTOIPEIIHOCTh BBIYMCIEHUS! TOPU30HTAIBHOM CKOPO-
CTH BeTpa 1o BbIpakeHUio (10) MoxkeT ObITH 3amucaHa B BHJI€ YPaBHEHMsI MOJHOW MOTPENIHOCTH
(IpM yCIIOBMM HEKOPPETHMPOBAHHOCTH UCTOUHUKOB IOTPELTHOCTH) B COOTBETCTBUH ¢ [5]:

2 2 2 2 2 2
MW, _ (W, oF \* (OW, of | (oW, oc)* (W, oFg )" (W, oe )™ (OW, ot )" - (17)
w oF F o f ac c OFg1 Fa1 0o e oy a

2
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oW,  2zc  OW,  8z®Fc AW,  2aFcg
oF 4 —cqy' of  (cq-4d)2 O (cq-4nf)?

W, g W, Fg oW,  2arc? 12)
oFg1 2 Ok 2" oq  (cq-4rf)?

s OLleHKH 3Ha4eHHs] OTHOCUTENIBHON CpelHEKBaJIpaTHYeCKON MOTPEeIIHOCTH H3MEPEHHUS
TOPU30HTAILHOM CKOPOCTH BETpa HEOOXOAMMO 3aJaThCs 3HAYCHUSMHU MMAapaMeTpPOB, BXOMISIIUX B
pacuetHoe Bbipakenue (10). K mpumepy, 10-cantmmerpoBas cucrtema PA3, ucronab30BaHHAs B
CepHsIX CPaBHUTEIBHBIX OJKCIIEpUMEHTOB [2], umena Takue mapamerpel: F =68007/%y wu

f=3.10°Iy, a npu C =3.10%w/c, T ~18 0C, C, =342 m/c, q=0,5,Fy4; = 6840 I'y (B mpearo-

noxenunn, uro W, = 0). 3nadenus ko3 puipenToB BausHus B (12) B 3TOM cilydae TaKOBBL:

oW, _ 5.1072: oW, ~114-10"": W, _ 45.1079:
of oc
W, 51072 Mo _g4p0, Mo _57 (13)
8Fd1 aﬂe aq]_

Ananuzupys pe3yiabTatsl (13), cienyer OTMETUTh, UTO HauOoblIee BIAMSHUE HA CPEIHEKBA/I-
pPaTHUYECKYIO MOIPEIIHOCTh BBIYMCICHUS TOPU30HTAIBHOM ckopocTu BeTpa B (10) oxasbiBaroT mo-
IPEIIHOCTH U3MEpeHHs (BOCIIPOU3BEICHHSI) AJIUHbBI BOJIHBI pajivonepeiaTuika u napamerpa bparra,
B MEHbIIEH CTENEHH — MOTPEIIHOCTH U3MEPEHNS YaCTOThl 30HIUPYIOLIET0 3ByKa U YaCTOThI JOIIe-
POBCKOTI'O CJIBUTA.

3Ha4yeHus1 OOJBIIMHCTBA OTHOCHTEIBHBIX CPETHEKBAIPATUYECCKUX MOTPEIIHOCTEH U3MEpEHUs
apaMeTpoB, BXOJAIUX B BeIpakeHue (11), MOryT ObITh OIIEHEHBI IO U3BECTHBIM METOIUKAM:

of
% =15-107% y — = 0,3-107° [19]; % =0,5-10°° [20]. (14)

[Toncraensas nanseie u3 (13), (14) ¥ naHHBIE OLIEHOK MOTPELIHOCTH H3MEPEHHs] CKOPOCTH
3ByKa u3 pa0boTsl [21] B ypaBHeHue norpeutHocty (11), a Taxke UCnob3ysl KpUTEPUl HUUTOXKHOU
MIOTPEIIHOCTH, TOJYyYaeM 3HAYE€HHE OTHOCUTEIBHOW CPEIHEKBAIpPaTHUECKON IMOIPEIIHOCTH HU3Me-
PEHUS TOPU30HTAIBHON CKOPOCTH BETpa

OVVZ

=4.1072,

2
yro npu usMepsemoil ckopoctu Berpa W, =10m/c mact cpenHeKkBaapaTHUECKYIO MOTPEIIHOCTh
usmepenus oW, =0,4.w/c.

Taxast TEeXHOJIOTHUS SIBJISETCS JOCTATOYHO MPOCTON U MPHEMIIEMOI, OCOOEHHO MPH UCIOIb30-
BaHUM cucteM PA3 nns mereoposormueckoro obecrnedeHus paboT MO HCCIEAOBAaHHIO YPOBHS
3arpsi3HEHUs: aTMoc(epHoro Bo3ayxa. Kpome Toro, oHa 1no3BosisieT UCKIIOUUTh TPUMEHEHHE MeXa-
HUYECKUX YCTPOMCTB B paAMOTEXHUYECKOM cucTeMe.

BriBoabI

1. Paccmotrpennsle TexHosmorun PA3 atmochepsl MO3BOJIAIOT OJHOBPEMEHHO H3MEPATH
TEMIIEPATYPY BO3AYyXa U TOPU3OHTAIBHYIO CKOPOCTh BETpA.

2. Ilpu MCHONIB30BaHUM PACIpPEEIEHHOT0 aKyCTHYECKOr0 M3IydaTelsss MOYKHO IPOU3BOJIUTH
U3MEpPEHUE €1E OJJHOW BaXXHOW METEOBEINYHMHBI — BIIA)KHOCTH BO3/1yXa.
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3. IIpumenenne KOMOMHUPOBAHHON 00PaOOTKM MPHUHSATHIX PAJAMOCUTHAIIOB MCKIIOYACT MpPH-
MEHEHUE MEXAHUYECKHX YCTPOMCTB B cucteme PA3, 4To ympomaer TEXHOJIOTHIO 30HAMPOBAHUSA
IIPU U3MEPEHUN METEOBEINYNH.
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