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Paspaboman opueunanbhbii Memoo peKOHCMPYKYUU XapaKmepucmux 6HympeHHux 2pasumayuOHHbIX
eonn (BI'B) no 0annvim ananusa uHOUSUOYAIbHO20 6EPMUKANLHO20 NPODUIIA meMnepamypebl,
niomuocmu unu yacmomol bpenma-Bsaticana 6 ammocgepe nianemul. IIposeden cmamucmuyeckutl
AHANU3 AKMUBHOCIU BHYMPEHHUX 2PASUMAYUOHHBIX 60IH 8 NOJAPHBIX U NPUNOIAPHBIX PAUOHAX
ammocgepol 3emnu, pacnonodxicennvlx Ha wupomax 6onee 60°. /[na amoeo 6viiu UcCnonb306aHbsl
paouozammenuvie Oanuvie o memnepamype muccuu FORMOSAT-3/COSMIC, cobpanusie 3a nepuod
usmepenuti ¢ uiona 2006 no mapm 2009 2o0a.
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npoguns memnepamypbl

Radio occultation studies of internal waves in the Earth's atmosphere
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An original method for reconstruction of internal gravity wave (IGW) characteristics has been
developed using the data of an analysis of individual vertical temperature, density or Brunt-Vaisala
frequency squared profile in the planetary atmosphere. A statistical analysis of internal gravity wave
activity in the polar and near-polar atmospheric regions of the Earth (latitudes > 60°) using radio
occultation temperature data of the FORMOSAT-3/COSMIC mission collected from July 2006 to
March 2009 has been performed.
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BoutHOBBIE TTpOIIECCH OKA3BIBAIOT 3HAYUTEIHHOE BIIMSIHAE HA MUPKYIIIHIO, XUMUYECKUH
COCTaB, TEIUIOBOW PEXUM M M3MEHUYMBOCTH atMoctep miaaneT. OHU Takke BHOCAT OOJbIION
BKJIaJ] B (JOPMUPOBAHHE CE30HHOTO BOASHOIO IMKJIa B atMocdepe 3emin. B aTom koHTEeKcTe
MOXHO OTMETHTBH paboThl [1-6], B KOTOpPBIX OBUIM HCCIIEIOBaHBI BHYTPEHHHE aTMOC(hEpHBIE
BOJIHBI, TEIJIOBBIC TPHJIMBBI W TUIAHETapHBIE BOJHBL. BakHas poib BHYTPEHHHUX
rpaBuTaniMoHHbIX BonH (BI'B), B mepBylo ouepenb, CBsf3aHa C oOeclie4eHUEM HMHU
3¢ (HEeKTUBHOTO MeXaHH3Ma MepPeHoca YHEPrUM U UMITYJbCa C HUKHUX YpOBHEHM aTmocdepbl
Ha BepxHue. McrounukoMm reHeparmuun BI'B B armocdepe MoOryt sBIATHCS: TEIUIOBBIE
KOHTpAcTbl BOJHM3M TOBEPXHOCTH, TOMOrpadums, CHBUTOBas HEYCTOWYHMBOCTh BETPA,
KOHBEKIMsI U (QpoHTalbHbIe mpolecchl. B armocdepe 3emian, B OTCYTCTBHE AMCCHUIAMU
DHEPTUHU, aMIUTHTYJa BOJHOBBIX BO3MYILIEHHH CKOPOCTH BETpa WIIM TEMIEpaTypbl pacTeT
IPUMEPHO SKCIOHEHIMAIBHO C YBEIMYEHHUEM BBICOTHI M IO3TOMY BO3MYILIEHHS C Majloi
aMILTUTYI0N BOJIM3U MMOBEPXHOCTH MOTYT TPOU3BOAUTH 3HAUUTENbHBIE 2((HEKThI Ha OOJIBIINX
BBICOTAX, TJie MPOUCXOAUT OOpYIIEHHE BOJIH U Nepeaaya BOJHOBOM PHEPruM M MMITyJIbCa B
HeBO3MYIeHHBIN TOoTOK. [Tockonmbky BI'B siBnsitoTCst XapakTepHON 0COOCHHOCTHIO YCTOMYHBO

266


mailto:vngubenko@gmail.com

CTpaTH(QHUUMPOBAHHONH aTMOC(Epbl, TO aHAIOTHYHbIE OS(PQPEKTHl MOXKHO OXHIATh B
atMocdepax Benepsl u Mapca. UHTepripeTaius HaOMoAeHUN GIyKTyalluii CKOPOCTH BETpa,
TEMIIepaTypbl WIM IUIOTHOCTU B atMoc(epe HepeIKO OCHOBBIBACTCS HA MOJEITH LIMPOKOTO
CIEKTpa BOJIH, MOPOXKAAIMUX 3TH (praykTyanuu. CrekTpaabHOE ONKCAHUE IMOApPa3yMEBaeT,
4TO BOJHOBOE ToOJe (IYKTyaluid COCTOMT M3 MHOTHMX KOMIIOHEHT C pPa3IUYHBIMU
Macmtabamu. Bo  MHOrMX  ciydasx OKCIEpUMEHTaJbHble CHEKTpbl  (IyKTyarui
TEMIIepaTypbl, MJIOTHOCTH WJIM CKOPOCTH BETpa B arMocdepe JAEMOHCTPUPYIOT Ha (oHE
[JIAJIKOTO CHEKTpPa y3KHE IMUKH, KOTOpPbIE YKa3bIBAIOT Ha KBA3UIIEPUOAUYECKYIO CTPYKTYPY
BO3MYILEHUI B HEKOTOPOM JHMAara3oHe BHICOT. Pe3ynbTaThl NpsSMbIX 30HIOBBIX U3MEPEHUN B
cTparocdepe 3emMiiu CBUACTEILCTBYIOT O TOM, YTO (JOPMUPOBAHUE TAKOM CTPYKTYPHI MOXKET
OBITH O0YCJIOBJICHO PACHPOCTPAHEHHEM MOHOXPOMATHUYECKOW BOJHBI, KOTOpPAask HAXOAUTCS B
COCTOSIHMH HACBIIEHUS BCIIEJCTBUE CABUTOBOM HEYCTOMYMBOCTH B aTMocdepe [6, 7].
3onaupoBanue BI'B moOpiMu crioco0amu CTalKUBaeTcs ¢ MpoOJeMOH, CYyTh KOTOPOH
COCTOUT B TOM, YTO H3MEPSIEMBIMH SIBISIOTCS MapaMeTpbl BO3MYILIEHHOTO COCTOSIHHUS
aTMocQepsl, HalpuMep, CKOPOCTh BETpa, TeMIepaTypa WIM IUIOTHOCTb, M W3 3TOTO
U3MEpEeHUs] HEOOXOIMMO ONpEeNeNnuTh, Kakas 4acTh “‘curHana’ obycnosieHa BI'B. Oomwuit
MOJXO/ 3/IeCh 3aKIIOYaeTCs B TOM, YTOOBI OTIENUTH MEIKOMAcIITa0HbIE BapUallMd OT
MEJUICHHBIX U3MEHEHUI HEBO3MYILIEHHOI'O COCTOSIHUSL M CUUTATh 3TU BapUallUU CBA3aHHBIMHU
C BOJHOBBIMHM IHposBieHusMU. [loaxonpl, wucnonb3yomue Kakue-aubo pas3ziesieHus
MacIITaboB, TOJKHBI YYHTHIBATh, YTO HE BCE MeEJIKOMAcIITaOHbIE BapHallMd B aTMocdepe
oOyciosiensl BI'B 1 He Bce BHyTpeHHHE BOJIHBI UMEIOT Majible MacIITaObl. AHAIN3UPYEMbIE
BapHallk MOTYT OBITH CBSI3aHBI HE TOJbKO C BiusHUeM BI'B, HO Takke U ¢ BIUSHUEM
PETYISIPHBIX TOHKHX CJIO€B W/WIM TypOylaeHTHOCTH B arMmocdepe. i KOppEKTHOM
UHTEpIpeTallil pe3yiIbTaTOB H3MEPEeHUil HeoOXOIUMO HMMeTh (PU3HYECKHM OOOCHOBAaHHBIE
KpUTEPUN HUJIEHTU(PUKALUU KakI0ro (akTopa, MOTEHIMAIBHO BIMSIOIIETO0 HAa PE3yibTaThbl
n3Mepenuil. [IpenmyiiecTBoM paguo3aTMEHHBIX U3MEPEHUN C LENbI0 U3YyYEHHS] BHYTPEHHUX
BOJIH B aTMoc(epe sIBIsIeTCs MUPOKUI reorpaduieckiii 1 BpeMEHHON OXBaT MCCIENYEMbIX
paiioHOB, TO3BOJIIOUIMI MPOBOAUTH TIJ00AJBHBI MOHHTOPUHI BOJHOBOM AaKTHBHOCTH B
atMoc(epe 1utaHeTsl. /[0 HelaBHEro BpEeMEHHU HCCIIEAOBATENM IOJarajid, 4To ¢ MOMOIIbIO
pazvo3aTMEHHBIX W3MEPEHMM HEBO3MOXHO OLICHUTH TaKHE BOJHOBBIE IIapaMETpPhl Kak
coOctBeHHass uactota BI'B wunm (da3oBble CKOpOCTH, KOTOpblE HEOOXOAWMBI st
KOJINYECTBEHHOT'O OMNMCAaHUS BOJHOBBIX 3(P(EKTOB, MOCKOIbKY paHee CUUTAJIOCh, YTO IS
ATOr0 HENOCTaTOYHO BOCCTaHABIMBAEMbIX BEPTHKAIbHBIX Mpoduieil TemmnepaTypsl U
IUIOTHOCTU B arMmocdepe. Hamm pa3zpaGoTraH HOBBIM MeTOA, KOTOPBIH MOXET OBITh
UCToNb30BaH Juid uaeHTH(ukauuu BI'B u ompeneneHuss ux mnapaMeTpoB U3 JIaHHBIX O
BEPTUKAIBHOM Mpoduie TeMmrepaTypbl WIH IUIOTHOCTH B aTrMocdepe TIUIaHEThl, He
TpeOyIOUMi Kakoi-1100 OMOJHUTENbHON WH(pOpMalUU, KOTOPOil He cojaep:kanoch Obl B
npodpune [8—10]. ITlpumeHeHme H3TOro MeToga K pPaauO3aTMEHHBIM JaHHBIM JaeT
BO3MOXXHOCTh HM3y4YHTh BOJHOBYIO AaKTHBHOCTb B aTrMoc(epe IUIaHETHl B TJI00aJbHOM
Maciitabe M OmpeneiuTh KiroueBble napamerpsl BI'B, Takme kak coOcTBeHHasi 4acToTa,
TOPU3OHTAJIbHASE W BEpPTUKAJbHAS [JIMHA BOJIHBI, AMIUIMTYAbl TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX BO3MYIIEHHH CKOPOCTU BETpPa, MJIOTHOCTH KUHETHYECKOH, MOTEHIIHAIBHON U
MIOJIHOM DHEPIUH, BEPTUKAIbHBIE TOTOKM BOJIHOBOM DSHEPIUM U HUMITyJbca. Pe3ynbTarhl
MOHMTOPHHTA BOJIHOBOM aKTMBHOCTU MOTYT OBITh MOJE3HBIMU MPHU MOCTPOEHUU YUCIIEHHBIX
MoJeNiell UPKYISAIUU aTMOC(ephl, BKIIOYAIOIUX MapaMeTpU3alii0 BOJTHOBBIX A(PQEKTOB.
Onna w3 TIaBHBIX mpooOsieM mapamerpusaiuu 3ddexkroB BI'B cocrout B HEoOXoammocTH
3aJaHusl TJI00ANBHOTO paclpelesieH!s] XapaKTepPUCTHK BOJHOBOW AKTUBHOCTH HA HIKHEH
rpaHuIle B 0O0JacTH BepXHeW Tpomocdepbl — HmwKHEH crpatochepbl. B OompmmHCTBE
YUCJICHHBIX MOJCIICH LUPKyIsiuuu napamerpsl BI'B Ha HMKHEW rpaHuUlle CUUTAIOTCS
pPaBHBIMM Ha BCeX IMpoTax W poarorax. [loaTomy, sKCepUMEHTAIBHOE ONpENEIeHUE U
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aHanmu3 reorpadMuecKUX W BPEMEHHBIX paclpeneneHuii xapaktepuctuk BI'B sBisercs
HEOOXOJUMBIM M BaXHBIM 3TalloM IIpH IOCTPOCHUM aJEKBATHBIX Mojeneld oOuien
UPKYISIUU aTMOC(hephl.

Ilenbto HacTosIeH paboOThI ABIsIETC GOPMYIMPOBKA TUCKPUMUHALIMOHHOTO IIOPOIOBOTO
KpUTEpHsl HMICHTU(UKAUU BOJHOBBIX COOBITHM B paccMaTpUMBAaeMbIX JAHHBIX H
IpeCTaBiIeHUE Pa3pabOTaHHOIO METoJa PEKOHCTPYKUMHU Xapakrepuctuk BI'B (B ciydae
MOJIOKHUTEIBHON MX MIEHTH(UKALNK) HA OCHOBE aHAJIM3a PaJu03aTMEHHBIX BEPTUKAIBHBIX
npoduiielt TeMuepaTypbl WU IJIOTHOCTH B aTMoc(epe 3eMITH.

Metoa wuaeHTH(UKAIMN BOJHOBBIX COOBLITHH W oONpedeJieHUs XapPaKTePUCTHUK
BHYTPEHHHUX BOJIH HA OCHOBE aHAJM3a BEPTHKAJBHBIX Npoduieil TeMrneparypbl HJIH
IVIOTHOCTH B aTMoc(epax miaHer

[Ipy wu3ydeHHM BOJHOBOM AaKTUBHOCTH Ipeiiaraercs HCIO0JIb30BaTh OPUTHMHAIbHBIN
METOJI aHaJIM3a WHIUBUAYAIBHBIX BEPTHUKAIBHBIX MPOQIIICH TeMIepaTypbl WU TUIOTHOCTH
JUIST MOSHTU(UKAIMU BOJHOBBIX IPOILIECCOB M PEKOHCTPYKIMH xapakTepuctuk BI'B B
aTMoc(depax TUTaHeT 3eMHOU TPYIIIBI. DTOT METOJI SABJISCTCS YHHBEPCATHHBIM B TOM CMBICIIE,
YTO €ro MOKHO MPHUMEHSTH JJI aHallu3a BEPTUKAIBHBIX MPOQUIEH, MOTyYeHHBIX JIOOBIMU
crocobamu, Kak B arMocdepe 3emin, Tak U B atMocdepax Benepsr mimu Mapca. Panee Mbl
WCIIOJIb30BAIM JAHHBIM METOJ Il aHaju3a pPaJu03aTMEHHBIX JAHHBIX O TEMIIEpaType C
[ENbI0 MICHTU(UKAMKA BOJIHOBBIX COOBITMA W PEKOHCTpYKIMU TmapamerpoB BI'B B
crparochepe 3emnu [8-10]. Tlpexae veM MEpPeHTH K H3JIOKEHHIO COIACPXKAHUS METOa,
KpaTKO PacCMOTPUM 0a30BbIE COOTHOIICHUS TUHEHHON TEOPUHU BOJIH B aTMOC(epe IIIaHETHI.

JlucnepcrorHOe cooTHomeHue ans BI'B, B mpeamonoxennn, 9o f 2<o?<<N? un kﬁ <<m? u
1/(4 H?)<<m?, umeer Bun [7, 8]:
(c-u)Y =’k =N?/m*-(1-f?/o*)™?, (1)

rae H — mpuBeieHHasi BBICOTa OJHOPOAHOM aTMoc(epsl TUIaHeThl, f — HHEpPLIMOHHAs 4acTOTa
(mapametp Kopuomuca), (C—U)— cobcTBeHHas ropu3oHTaIbHas (a3oBas CKOPOCTH BOJIHBL.

Wueprponnas yactota f onpenensercs Beipaxenuem f = 2Q2-sing, rae Q — yrioBast CKOpocTh
BpallleHus IJIAaHEThl BOKPYT cBoel ocu U ¢ — mupoTta. CoOCTBEHHAs 4acTOTa  ABJISETCS TOM
yactoroil BI'B, koTopyto perucrpupyer HabaogaTeab B CUCTEME OTCUETa, IBUXKYIIEHCs co
CKOPOCTBIO HEBO3MYILEHHOTO NOTOoKa. B nanpHeimeM, TepMUH “cOOCTBEHHas” Mbl OylemM
TaK)K€ OTHOCUTb U K JIPYITMM BOJIHOBBIM XapaKTEPUCTHKaM, ONPEAEISAEMBIM B 3TOW CHCTEME
orcuera. JIMCHEPCHOHHOE COOTHOIIEHHWE CBS3BIBAET YacTOTYy ® C IPOCTPAHCTBEHHBIMH
BOJTHOBBIMH XapaKTePHCTHKaMU M U Kh (BEpTHKaIbHOE U TOPU30HTAIBHOE BOJHOBBIC YHCIIA,
COOTBETCTBEHHO) M C IapaMeTpoM BepTHKaJIbHOW ycToiuuBocTu atmochepsl N (yactora
wiaBydyecTu wuiau  bpenta-Baiicsuig). g BepTukanbHO —pacmpocTpaHstomuxcs BI'B
FOPU30HTAIbHOE Kh M BEpTHUKAILHOE M BOJIHOBBIC YHUCIA SBISIOTCS JCHCTBUTEIBHBIMH, a
COOCTBEHHAasi 4acToTa (® 3akiroueHa BHyTpu wuHTepBaia N> >|f|. IucnepcuonHOMY
ypaBHEeHHIO (1) COOTBETCTBYIOT JBa WHTEpBaJla THAPOCTATUYECKOTO BOJHOBOTO PEKUMA.
WHuTepBan npoMexyTOYHBIX COOCTBEHHBIX YacCTOT OMpeesieTcs Kak 00J1IacTh 4acToT ®, JUIsS
koTophIx f2<< »? << N2 B uHTepBane HU3KUX COOCTBEHHBIX YAaCTOT BEIHYHHA (2 HMEET TOT
e MopAIoK, uTo u f2, Ho ? > 2.
[Tomstpuzanmonnsie ypaBHenus 11 BI'B umeroT crnenyromnuii By [8]:

= (g/N)-[T)T-(1- £2/0?) ", @)

rae U M V' — KOMIUIEKCHBIE BO3MYIICHHS CKOPOCTHM BETpa COOTBETCTBEHHO BJOJb
TOPU30HTAIILHON COCTABJIAIOLICH BOJHOBOIO BEKTOPA U B NEPIEHAUKYJIIPHOM HaIlpaBJICHUH,

Vi=—i-flo-u', (2) w=-k/m-u',@3) |u
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W' — KOMIUICKCHOE BO3MYIIEHHE CKOPOCTH B BEPTHKAJIbHOM HAIpAaBJICHHU, | — MHHUMas
T|=[TT -
aMILTUTY/1a HOPMHPOBAHHBIX BO3MYILEHHUI TeMMepaTyphl, lu| - aMIUTUTYJla BO3MYIIEHUMN
CKOpPOCTH BETpa B HAIPABJICHUH TOPU30HTAIBHON KOMIIOHEHTHI BOJIHOBOTO BekTopa. 3HaK (')
U yepTa cBepXy 0003HAYaIOT BO3MYIICHHE M YCPEIHEHUE BEIIMYMHBI, COOTBETCTBEHHO. J[i1s

BBIUMCJICHHSI 4acTOThl BpeHTa-Bsiicsias mo MaHHBIM H3MEPEHHN BEPTHKAIBHOTO TpOoQuis
TeMIepaTypbl Mbl UCIIOJIB30BAIN BbhIpaxeHue [8]:

€UHUIA, § — YCKOPEHHE CBOOOJHOIO MaJCHUS Yy MOBEPXHOCTH IUIAHETHI,

N?=g/T (eT/oz+glc,), (5)

rae Cp — ylelbHas TEINIOEMKOCTh BO3/yXa IPH MOCTOSIHHOM JaBlieHUuH, §/Cp — aOcomroTHast
BEIMYMHA a/1MabaTUYecKoro TrpagueHTa TeMIepaTypsl B arMocdepe MJIaHeTbl, Z —
BEPTUKAJIbHASI KOOpAUHATA.

HaOnronenuss Quykryanuii Temmeparypbl M CKOPOCTH BeTpa B cpeaHel artmocdepe
3emin, 0OYCIIOBJICHHBIX BHYTPEHHHMH BOJHAMHM, MOKA3ald, YTO aMIUIUTYABl BO3MYIICHUN
BO3PACTalOT C  yBEJIMYEHUEM  BBICOTBI, OJHAKO HEIOCTaTOYHO OBbICTPO, UTOOBI
COOTBETCTBOBATh UX POCTY M3-3a IKCIIOHEHLNAJIBbHOTO YMEHBIICHHS IJIOTHOCTU C BBICOTOM B
OTCYTCTBUE JUccHUNanuy 3Hepruu. Jiunelinas teopus BI'B o0bscHseT 3T0 3amMeyieHne TeMiia
aMIUIUTYAHOTO POCTa CIEAYOUMM O0O0pa3oM: KOIrjJla aMIUIMTyJa BHYTPEHHEW BOJIHBI
JIOCTUTaeT IOpora CABUIOBOM HEYCTOMYMBOCTH IO MEpPE PAcCIpOCTPAHEHUs BOJHBI BBEPX,
JUCCUNALMSI BOJIHOBOM SHEpPruuM MPOUCXOAUT TakuM oOpasoM, uro ammiautyna BI'B
HOJ/IEP)KUBAeTCsl Ha YypoBHE Imopora armocepHoil HeycroiunBoctH. OTHOCHTENbHAS
[IOpOroBasl aMIUIUTya @ OIpeAeisieTcs KaKk OTHOLIEHHWE MAaKCUMaJIbHO BO3MOXHOU

AMIUIUTYAbI Bapnaunﬁ | u | l"OpI/I3OHTaJ'ILHOI71 CKOpPOCTH BCTpa K BCIIMYUHC COOCTBEHHOI

'
sat

TOPU3OHTAILHON (pa30BOM CKOPOCTH BOJ'IHI)I‘C—U , U OHa SBIAETCS TOW AaMIUIUTYAOU

BOJIHOBOT'O TOJIsl, TP KOTOPOW BO3HHMKAET AMHAMHUYEcKas (CABUIOBas) HEYCTOMYMBOCTH B
atMocdepe. YUuTbIBas KPUTHYECKHE 3HAYCHHs JIOKaJIbHOrO umcina Puuapacona (Ri) s
nosiBeHus guHamuueckoit (Ri = 1/4) u xonsextuBHO# (Ri = 0 ¢ N2 = ) HeycToiuHBOCTH,
MOJKHO OIPENEIUTh COOTBETCTBYIOLINE BEINYMHBI IOPOTOBBIX aMIUINTY. J[11 KOHBEKTUBHON
HEYCTOMYMBOCTH, BEJIMYMHA MOPOrOBOM aMIUIMTYIbI & BCErJa paBHA €IUHUIE U HE 3aBUCUT
oT coOcTtBeHHO uactoThl BI'B. [Ing OGonbmmHCTBA COOCTBEHHBIX YAacTOT IOPOTOBBIE
aMIUIMTY/Ibl TMHAMUYECKOM W KOHBEKTHBHON HEYCTOMYMBOCTU HPUMEPHO OJMHAKOBBI U
TONBKO HA HU3KMX 4acToTax npu o’ ~ f 2 mabmonarores ux cymectsennsie otamaus [11, 12].
JIas BONH ¢ TIPOMEKYTOUHBIMH WM HU3KMMH COGCTBEHHBIMH dyacToTaMH (<< N2),
YUHUTBIBasE Kputuueckoe ycimoBue Ri = 1/4, nuneitHas teopuss BI'B maer crnemyromiee
BBIPXCHUE IS TIOPOTOBOM aMILTUTY bl CIBUTOBOI HeycToitunBocTH [13]:

a=|u |/‘c—ﬂ‘=2.(1— fz/coz)ﬂ2 .[1+(1— fz/mz)MT. (6)

sat

ABtopbl pabot [11-13] npemnoxuin 1 000CHOBAIM THIIOTE3y O TOM, YTO BOJIHOBBIE
JMBUKEHUS MOTYT OBITh JWHAMHUYECKH HEYCTONYMBBIMU TIPHU BOJHOBBIX aMIUIMTYAAX
CYIIECTBEHHO MEHBINE EIUHMIBI Il COOCTBeHHBIX 4YacToT BI'B BOMM3M wmHeprmoHHOM
4acTOThI BCJEACTBUE BEPTUKAIBHOTO CABUTA IOMEPEYHOM COCTaBIAIONIEH CKOPOCTH TaKUX
newkennit. Kak gyrkius ornomenwus f /o, moporosas aMIuimTyaa & MOHOTOHHO YOBIBAaeT OT
eIMHUIIBI 10 HYJS 10 Mepe TOoro, Kak oTHomeHue f /o m3MeHsercs ot Hyms (0?>> f2) no
enunnnbl (02 ~ f2). Takum o6pazoM, B AMana3oHe COOCTBEHHBIX 4acToT f2 < ?<<N?
CIIpaBeJIMBO CIEAYIONIEe OrpaHuYEHUEe, Haaraemoe JJMHenHou Teopueit BI'B Ha moporosyto
aMILIUTYy & CIIBUTOBOM HEYCTOMYUBOCTHU:
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1>a>0 @)
Bolpaxkxenue ~— “HachlllleHHE€  BOJIHOBOM  aMIUIMTYZAbl  BCJEJICTBUE  CJBUIOBOM
HEYCTOMYMBOCTH™ 03HAYaeT, YTO (paKTHUECKasi BOJIHOBAS aMIUIMTYJIA e JOCTHUIJIA TIOPOrOBOH
BEJIMYMHBI 8, KOTOpas OIpPEAeasSeTCs COrjaacHo BeIpakeHnio (6). B paborax [8-10]
IPEUIOKEH METOJ MACHTU()UKALMU BOJHOBBIX COOBITUH M PEKOHCTPYKLHHU XapaKTEPUCTUK
BI'B mo naHHBIM aHanM3a BEPTUKAIBHOTO Npoduis TemmepaTypbl WM IJIOTHOCTH B
IIPEIIIOJIOKEHUN HACBIIEHUS BOJHOBOW AMIUIMTYIbl M3-3a CIBUIOBOM HEYyCTOMYHMBOCTH B
atMocepe miuaHeThl. ABTOPHI YKa3aHHBIX pa0OT MOKa3ad, 4TO (PaKTUYECKYIO BOJIHOBYIO
aMIUIUTYAY 8e MOXKHO ONPEIENUTh MO pe3ylbTaTaM aHajlu3a BEPTUKAIbHOIO MHpoduiist
TEMIIEpaTypbl WIH INIOTHOCTH C ITOMOILBIO CIEAYIOIIEr0 COOTHOLLICHHUS :

a, =|u'|/jc—u[=(g|m/Ng)-[T|/T, =2mg / (A,NZ)-[T'|/T, = 2ng / (1,NZ)- ||/, . 8)

rae A;=2m / |m| — BeprukanbHas quuHa BomHbL, Nb, T, =T n p, = p — HeBO3MYyIIEHHBIE

OLICHKH 4YacTOThl bpenTa-Bsiicsis, TemmepaTypbl M IUIOTHOCTH, COOTBETCTBEHHO. Meton
OasupyeTcsi Ha SKCIEPUMEHTAILHOM OINPEICICHUU U aHajJu3€ OTHOCUTEJIbHOM BOJIHOBOM
aMIUIMTYZbI, a TaKXKe HCIOJb3yeT MOJIOKeHUEe JuHelHoi teopun BI'B, 3akmouaromieecs B
TOM, 4YTO (haKTHUeCKas BOJHOBAs aMIUIMTYAAa KOHTPOJIMPYETCS IPOLIECCaMU CIIBUTOBOM
HEYCTOMUMBOCTH B aTMmocdepe IuiaHeTsl. Eciu mpu pacmpocTpaHeHHWH BOJHBI BBEpX €€
aMIUIMTY/1a e IIPEBBICUIIA ITOPOrOBOE 3HAYEHHE &, TO ATO MPHUBOJUT K HEYCTOMYHMBOCTH B
atMocepe M K BO3HMKHOBEHUIO TYpOYIEHTHOCTH, KOTOpas MpPEMATCTBYET NalbHEUIIEMY
POCTY BOJTHOBOM aMILUTUTYIbI M 00ycioBiruBaeT Hackimenne BI'B. B pamkax paspaboranHoro
MeTofa chopMynarpoBaH U OOOCHOBAaH TUCKPUMHHAIIMOHHBIA KPUTEPUN HIECHTH(UKALUU
BHYTPEHHUX BOJIH, B CJIy4ae BBIMOJIHEHHS KOTOPOT0 aHAJIM3UPYyEMble BapUallii TEMIIEPaTyphbl
WIH TJIOTHOCTH B aTMoc(depe MiIaHeThl MOTYT PacCMaTPUBATHCS KaK BOJIHOBBIC MPOSBICHUS.
OTOT TOPOTOBBI KpPUTEPUH TIJIACUT, YTO HKCIEPUMEHTAJIbHO OMpenenseMas BOJHOBAs
aMIUTUTyla 8&e JOJDKHA COOTBETCTBOBATh IOPOTOBOM  aMIUIMTYAE &  CIABUIOBOM
HeycTOWYMBOCTH B aTMocdepe. C ydeToMm cooTHomieHus (7) moiydaem, 9YTO aHATU3UPyeMbIe
baykryanuu  MoryT ObITh oOycioBineHsl BI'B, ecnu BenwunHa & yAOBJIETBOPSET
HEPaBEHCTBY:

1>a=a,>0 9)

HepasenctBo (9) sBnsercs HEOOXOAMMBIM KPHUTEPUEM HICHTH(PUKAIUU BHYTPEHHHUX
BOJIH. B mpoTHBHOM cityyae, aHamu3upyeMble BapHalluyd TEMIIEpaTyphbl WIH INIOTHOCTH TaKXke
MOTYT OBITh CBSI3aHBI C BIUSHHUEM TOHKHUX PETYJSIPHBIX CJIOEB WM TypOYJIEHTHOCTH B
atMoctepe. Jlns ampoOanuu MeTo/la MCMONb30BAINCH JTAaHHBIE MPSMBIX OJHOBPEMEHHBIX
U3MEpEHUI TeMIepaTyphl B CKOPOCTH BeTpa B cTpaTochepe 3emiu [6]. C mOMOIIbIO aHAIH3a
rogorpada CKOpoCcTH BeTpa aBTOPHI paboThHl [6] maeHTHUIMpoBaIM HacklmeHHyto BI'B u
OTIpefieININ €€ XapaKTepUCTHKHU. [IpuMeHeHue pa3paOOTaHHOTO METO/Aa K JIaHHBIM O
TEMIEpAaType MO3BOJIMJIO HaM, HE3aBHCUMBIM CIOCOOOM, PEKOHCTPYHMpPOBaTh HalJCHHbBIE
xapakrepuctiku BI'B ¢ morpemrHoctsio He 60mee 30% [8].

Ecnu BenuunHa @e ynoBieTBopsieT Kputepuio uaeHtudukauuu BI'B u ananusupyembie
BapUallUd TEMIOEpaTypbl WIM IUIOTHOCTH SIBJISIIOTCS BOJHOBBIMU NPOSBICHUSIMHU, TO U3
cooTHoIeHui (6) 1 (9) MOXKHO OIpeeIUTh 3HaUeHHEe COOCTBEHHON YaCTOThI (® HACHIIIIEHHON
BHYTPEHHEH BOJIHBI:

o=1/12-2-a,)-(1-3,)". (10)

AHAIIMTUYECKHE BBIPAXKEHUS JII PEKOHCTPYKIMHU JIPYTUX OINPEAENISIEMbIX BOJHOBBIX
XapaKTEePUCTUK, aHAIM3 MOTPEIIHOCTEH MX BOCCTAHOBJICHHs MpHUBEIEHBI B pabotax [8, 10].
MouuuupoBaHHbINH BapuaHT pa3paboTaHHOTO MeToaa JIaet BO3MOYKHOCTh
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PEKOHCTPYHUPOBATh TOJTHBIA HA0Op BOJHOBBIX XAapaKTEPHUCTUK, BKIIOYAs TaKHE BaKHBIC
napaMeTpbl Kak IUIOTHOCTh KHHETHYECKOM, MOTEHUUATIbHOWM W ToiHOM »3Hepruu BI'B,
BEPTUKAJIbHBIC MMOTOKM BOJHOBOW 3HEPruu U UMMyjibca [9]. AHanu3 BBHICOTHBIX BapualUl
KBaJpaTa 4YacTOThl IUIaBYYECTH TIO3BOJIAET aIbTEPHATHUBHBIM CIHOCOOOM  BBIYHCIUTH
OTHOCUTEIIEHYIO BOJTHOBYIO aMIUTHTYAY, uaeHTu¢uiuposats BI'B u pexoHCTpyHpoBaTh UX
XapaKTepUCTUKU B arMmocdepe TIUIaHeThl, ONpPENeIUTh JIOKAIM3AIUI TOHKUX CIIOEB
MepeMeXKaroIeiicsi TypOYJICHTHOCTH, BO3HUKAIOIICH MPU PACHpPOCTPAHEHUU HACHIIIEHHBIX
BI'B B armocdepe. B pabore [9] mokazaHo, 4To B cCiiydae TapMOHHYECKHX BOJIHOBBIX

v | o
BO3MYUICHUHN aMILIMTyda A’zez OTHOCUTCIBbHBIX q)HyKTyaL[I/II/I KBaapaTra 4aCTOTHI IJIaBYy4Y€CTU

(N?=N?)/ N} comanaer ¢ ac u umeeT BHI:

IT,=1-NZ2 INZ, (11)

A =a,=|u |/‘c—ﬁ‘:(g|m|/N§)-|T’

2 H 2
rac N2 =minN° — 3HauyeHHe TOKATBLHOIO MUHUMyMa N2 7). Takum oOpa3oM, BeIHMUYHHA
min >

OTHOCHUTEIBHOM BOJIHOBOM AMIUIUTYAbl MOXKET OBITH IMoJIydyeHa M3 aHaJIu3a JaHHBIX O T nim

| ¥
N2 M 3TH JBC€ OLCHKH IIapaMCTPOB de U rez AOJIKHBI COIJIACOBBIBATHCA MCIKIAY cOo0O0H.

OTMETHM TaKKe, 4YTO JIOKaJbHAs CJABHIOBas HEYCTOMYMBOCTH M OOYCJIOBJICHHAs CHO
TypOyJIEHTHOCT B arMmocepe yCHIIMBAIOTCS HW3-3a HHIYIHMPOBAHHOI'O  BOJHAMU
BEPTUKAJIBHOIO CIBUIa IONEPEYHON KOMIIOHEHTHI CKOPOCTH BETpa, KOTOPBIA IOCTHUTAET
MaKCHUMAaJILHBEIX 3HA4YEeHHUH Ha YPOBHAX, 1€ Ha6JHOI[aIOTC$I JIOKAJIbHBIC MUHHUMYMbI 4aCTOTHI
wiaBydectr [12-14]. [IpumeHenue pa3pabOTaHHOTO HAMH METO/a K aHAJTU3y BEPTHKATbHBIX
npoduiiel TemnepaTrypbl, BOCCTAHOBJICHHBIX IPH TMPOBEACHUU PAAU03aTMEHHBIX MHCCHUH,
JIali0 BO3MOXKHOCTh HieHTH(uupoBath BI'B B armocdepax 1uraHeT, a Takke ONpeIeTUTh
BCJIMYMHBI KJIKOYCBBIX BOJIHOBBIX XapaKTCPUCTUK, TaKHUX KakK CO6CTB€HHa$[ qacToTa,
aAMIUTUTY/IBl BEPTUKAJIBHBIX U TOPU30HTAILHBIX BO3MYIIICHUH CKOPOCTH BETpa, BEPTUKAIbHAS
U TOPU3OHTAJIbHAA JJIMHA BOJHBI, IJIOTHOCTH KUHETUYECKON U HOTCHHHaﬂBHOﬁ OHCPIUHU,
BEPTHKAIbHbBIC MOTOKKM BOJHOBOW SHEPTHH M TOPU30HTAILHOTO UMIyJibca [15-18].

MonnTopunr aktusHoctd BI'B B npunosisipnoii n noJsipaoit armocgepe 3emimn

Ha puc. 1 u 2 noka3aHbl BHICOTHBIE 3aBUCUMOCTH TE€MIEpaTypbl T U KBaJpaTa 4acTOTHI
Bpenra-Bsiicsis N 2, BoccTaHoBIEHHBIE M3 paaMO3aTMEHHBIX M3Mepenuit muccun CHAMP
(Challenging Minisatellite Payload) B momsipHO#t atmocdepe Anrtapktuku (puc. 1) u
npunoisipHoit armocdepe Apkruku (puc. 2). Ha maHensix mociemnoBaTenbHO MpeICTaBICHbI
BEpPTHUKAJIbHbIE NMPOPHIN TeMIlepaTyphl (cieBa), HOPMHUPOBAHHBIX BapHallUid TeMIepaTypbl
(cpemHsiss maHenb) M KBaapara vacTtoTbl bpenra-Bsiicsuis (cmpasa). CIUIOIIHBIMEH U
MYHKTHUPHBIMH JIMHUSMU TIOKa3aHbl HCXOHBIE U CPETHUE MPOPUIN, COOTBETCTBEHHO. AHAIN3
JAHHBIX O BBICOTHBIX 3aBUCHUMOCTSX TeMIlepaTrypsl B arMochepe 3eMiHM MO3BOJIMI HaM
UACHTU(QUIMPOBATh  BOJHOBBIE  COOBITUS W PEKOHCTPYUPOBATH  XapaKTEPUCTHKHU
coorBercTByonx BI'B. VX 3HaueHus Ais ABYX 30HAMPYEMBIX pailoHOB aTMocepbl HaJ
ApPKTUKON 1 AHTapKTUKOH yKa3aHbl B OJMUCAX K puc. 1 u 2.

CoBMecTHasi aMepuKaHO-TaliBaHbckasi cryTHukKoBass muccusit FORMOSAT-3/COSMIC
COCTOUT M3 IPYNIHUPOBKU MIECTH MAJIbIX CIIYTHHUKOB, KaXJbId U3 KOTOPHIX MMEET YEThIpe
GPS-anTeHHsI 1 BpaiaeTcst BOKpYT 3eMiIM 10 HU3KoW opOute ¢ BbicoToi ~800 kM. ['maBHas
1eslb MUCCUH, cTapToBaBiel B anpese 2006 rona, 3akiodaiach B I€MOHCTPAlMA BaXKHOCTH
pazvo3aTMEHHBIX W3MEPEHUM MpU PELIECHUH 3a7aud yJIydlIEeHUs] ONEepaTUBHOTO YMCIEHHOTO
nporuno3za norogasl (NWP). Viyumenue nporHo3a morogsl MOXKET OBITh TOCTUTHYTO ITyTEM
ycBoeHus: B wumeronuxcss NWP-moxmensx maHHbIX 00 arMoc(depHBIX XapaKTepUCTHKAX,
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MIOJIyUYEHHBIX B PEKHUME MPAKTUYECKU PEAIBHOIO BPEMEHU. DTUMHU JIaHHBIMU SIBJISIIOTCS MOJIS
IUIOTHOCTH, TEMIIEpaTyphl, JaBIEHUS U OTHOCHUTEIbHOW BJIAXKHOCTH B aTMochepe.AHanu3
reorpauecKuX M CE30HHBIX paclpeleeHuil aTMOC(EepHBIX MMapaMeTpoB HEOOXOAUM IS
MOHMMAaHHUS MPOLECCOB MEPEHOCa PHEPTUU U HMITYJbCA, a TAKKe JJIs BBIICHEHMS PEaKIuu
NoJsIpHOM  aTtMocdepbl B OTBET Ha TiobambHoe motervienue. [locnmennsas 3agada
MpeJICTaBIsIeTcs 0OCOOCHHO BaXKHOM, MOCKOJIBKY MOJISIPHBIE PETHOHBI OYEHb YYBCTBUTEIBHBI K
WU3MEHEHUSM TJIOOATLHOW TEMIEPATyphl M 3TO MOXET OBbITh IJIaBHOW MPUYUHON MOTHSATHS
ypoBHA MupoBoro okeaHa. Mbl TIpOBEIM CTaTUCTUYECKUU aHanu3 akTuBHOCTH BI'B B
MOJISIPHBIX M MPHUITOJIAPHBIX paiioHax aTMocQepsl 3eMiIH, PacloNoKEHHBIX Ha HIIMPOTax Oojee
60°. s 3Toro OBUIM HMCIIOIh30BaHBI PajMO3aTMEHHBbIC AaHHBbIE O Temmeparype (Level 2)
muccun FORMOSAT-3/COSMIC, cobpannbie 3a niepuoj ¢ uronst 2006 o mapt 2009 roxa
(cadt http://tacc.cwb.gov.tw). ExxenneBHoe mpoBeaeHue okojio 2000 paano3aTMEHHBIX
HKCIIEPUMEHTOB, YTO Ha TOPSIOK OOJIbIIE UX YHCHA IS MPEABLAYIINX MUCCHHA, 00ECTIeUnIIO
TaKyl0 IIJIOTHOCTh JAaHHBIX, KOTOpas JaeT BO3MOXKHOCTb HCCIEAOBAaTh C BBICOKUM
IPOCTPAHCTBEHHBIM pa3peuieHneM riiodaibHyro Mopdonoruto aktuBHocTH BI'B B mosnsipHoii
U TIPUTIONIIPHOM cTpaTtocdepe 3emiu.
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Temperature, K Norma!lzed temperature N *10%, (rad/s)
variation, rel. units

Puc. 1. BosiHOBbIEe BO3MYIIIeHHUsI, HA0II0/1aeMble U3 BEPTUKAIBLHOT0 NPOQUJIsi TEMIEPATYPHI
(7 anpeas 2001 roxa) paguno3armennoii muccun CHAMP B nmoasipHoii atmocdepe Han
AnTtapkTukoii. [lapameTpsl BHyTpeHHeil BOIHBI: A,=2.2 kM; AM=1230 km; E=70 :x/kr;

p=EW/E,=30; E;=2.3 Ix/xr; f/0=0.97; T"=27/0=11.6 uac; a.=0.41; |u'|=11.8 m/c; |V'|=11.5 m/c

[TorenunanbHas sHepruss BI'B Ha enunuiny maccel Ep, BbIOpaHHass HaMu B KadecTBe
MH/IMKaTOpa BOJIHOBOW aKTUBHOCTH, OTIpEIeNIIeTCs caelyromum oopasom [9]:

2 2
£ _192 T/ _1g2 Tr (12)

— | = — 5 | 1

PO2NZT, ) ANZT,

r7ie § — ycKopeHue cBoOOIHOTO MajieHus], Th — HEBO3MYIIEHHAs (cpenHsis) Temieparypa, 1 ' —
BO3MyIieHHe Temmepatypbl, |T'|[/To — ammIuTyZma HOPMHPOBAHHBIX BO3MYIICHUH
temneparypbl, Np — cpeaHss BeluyuHa 4acToThl bpeHrta-Bsiicsuias. Uepra cBepxy B
BeIpakeHUH (12) 0003HAYaeT yCpeaHEHNE COOTBETCTBYIONICH BETHUMHBI TI0 aHATU3UPYEMOMY
MHTEpBAJLy BBHICOT. B JJaHHOM HCCIIEIOBAaHUH MBI HCIIOJIB3YEM PaaN03aTMEHHBIC PE3YIIbTaThl
muccun  FORMOSAT-3/COSMIC o Temmeparype (Level 2), mpuBencHHbIC Ha caiite
(http://tacc.cwb.gov.tw). DTu naHHBIC, UMEIONIUE OYCHBb XOPOIIEe pa3pelicHUEe MO BBICOTE,
00€eCIeunBaOT YHUKAJIBHYI0O BO3MOXHOCTh H3y4deHHUs TiobanbHOW Mopdonorun BI'B B
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noJsipHoit  crpatocdepe 3emun. TOYHOCTH BOCCTAHOBIICHHS IOKA3aTels IPETOMIICHHUS
coctabiisieT < 0.2% B unrepBaie ot 10 1o 20 kM u nonmwxkaercs 10 3HaueHus 0.7% Ha BbICOTE
30 kM, a morpemHocTs onpeaenenus remmneparypsl gydie 0.5 K [19]. B nonspubIx perunonax
3emu MBI aHAM3UpPYeM atMocdepy B MHTEpBasie BBICOT oT 15 mo 35 kM. Ha aTux BhICOTaX
BIIMSIHAE MOHOC(EPHBIX HIYMOB MPEHEOPEKUMO MaJl0 U, MOXKHO OXKHAATh, 4TO (PIyKTyanuu
TEMIEPATYphl, ONpeAesieMble U3 PaAMO3aTMEHHBIX NMPOQUIIEH BBIIIE YPOBHS TPOIOMAY3bl
(~10 k™), maroT HagexkHYIO MHPopMaruio 06 aktuBHOCTH BI'B B momnsiproii atmocdepe [9].
Ha mepBoM »sTame s KaXKJOro0 OPUTMHAIBHOrO Mpoduias TemmepaTypsl MPOBOAUIIACDH
BBICOTHASI MHTEPIONSINS JaHHBIX depe3 0.2 KM, a 3aTeM Ompelnessuics CpeaHuid mpoduib
TEMIEPATyphl MyTeM aIlPOKCHUMAIMKU MOJIUHOMOM 3-ei CTEeNeHH OPUTHHAIBHOrO Mpoduis
BHYTPH AaHAJIM3HPYEMOIO HWHTEpBaJla BOJHOBBIX HaOMIONcHWA. Bprumras 3HaYCHUS
TEMIEPATYPhI CPeTHETr0 MPO(UIIS U3 COOTBETCTBYIOLIUX 3HAYEHUN OPUTHHAIBHOTO MPOQHIIA,
MBI TIONydayid Tpoduiab (QIyKTyarui temreparypbl. Mbl mojaraiav, 4to (QIyKTyamud C
BEPTHUKAIBHBIMU JTMHAMH BOJH 0T 2 10 10 kM oOycnoBiens BI'B. [losTomy, amns BeiaeneHus
WHAYIUPOBAHHBIX BOJHAMH (IYKTyaluid TEMIIEpaTypbl, K BEPTUKAIBHBIM TPODOUIIM
MPUMEHSIIACh T0JI0coBask (GUIIbTpaIus ¢ oTceukoi Ha 2 u 10 kM.

16 L CHAMP GPS
15.01.2002

66.80°N
.5 14 112.41°W

214 216 218 220 -0.008 0.000 0.008 3 4 5 6 7
Temperature, K Normalized temperature N4 04’ (rad /S)2
variation, rel. units
Puc. 2. BosiHOBbIEe BO3MYILIIEHHUsI, HA0II0/1aeMble H3 BEPTUKAIBLHOT0 MPOQUJIs TeMIEPaTypbl
(15 ssuBaps 2002 roga) paanozatmenHoi muccun CHAMP B npunoJisipHoii atmocgepe Haj
Apkrukoii. [lapameTpbl BHyTpeHHeii BOHbI: A,=2.1 kM; A=1450 km; E=65 [I:x/kr;
p=EW/E,=41; E;=1.5 Ix/xr; f/0=0.98; T"=27/0=13 uac; a.=0.36; |u'|=11.4 m/c; |V'|=11.1 m/c

[ToporoBoe orpanudeHue AJis IIIOTHOCTH MOTEHLIMATbHON SHEPTHH BHYTPEHHUX BOJIH
Ep, koTopoe cienyer u3 cootHomeHuit (8) u (12) u HepaBeHctsa (9), nMeer BU:
c zzg_Z[T_'f LT NG gt TT NG . NG
PO2NZT, ANZ|IT,| 4m® N} |T,| 4m*> ° 4m’
Ecnu ananusupyemble (QiayKTyaluu TeMmMoepaTypbl WACHTH(HIMPOBATHCH KaK BOJIHOBBIC
MPOSIBIIEHUS, TO MJIOTHOCTh OTEHIMAIBHOM dHeprun Ep Beruucisnacs u3 cootHomenus (12).
Hccnenyemblii auanazod BeICOT 15 — 35 kM B mosisipHO# atMocdepe 3emiin OblT paszierneH
HaMHM Ha 4 OJMHAKOBBIX MHTEpPBaAjia MO 5 KM KaXIblil. YCpeIHEHHas MO MUHTEPBAIY B 5 KM
BennunHa Ep Opamach B KauecTBe XapakTepUCTHKUM Ep sToro wmHTEpBasa A Mecrta
30HIMPOBAHUSA U BPEMEHU IIPOBEICHUSI U3MEPEHUM.

Takum 00pa3om, MBI HCCIIEOBATH aKTHBHOCTH aTMocdepHbix BI'B Ha BbicoTax 15-35
KM, KaK B APKTHYECKOM, TaK U AHTApKTHYECKOM PEruoHax Ha mupoTax > 60° ucrnosb3ys

B NbZ g2m2

(13)
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0a3y manaeix FORMOSAT-3/COSMIC ¢ wurons 2006 mo mapt 2009 roga. C moMoInbko
TeMIlepaTypHbiX mnpoduieit  pagumo3atmMeHHod wmuccuu COSMIC MBI BBRIYHCIISIN
BEpTUKAJbHBIE NPO(UIM CpeaHed TemmepaTypbl, KBajapaTra d4acToTbl bpenta-Bsiicsns u
GayKTyanuii TeMIepaTyphl ¢ IJTUHON BOJHBI OoT 2 10 10 kM. 3atem omnpeensiach MIOTHOCTh
NOTEHLMaIbHON 3Hepruu BojH Ep B nHTEpBanax BbicoT 15-20 kM, 20-25 kM, 25-30 kM, 30—
35 kM. [ImoTHOCTE NOTEeHIIMaANBHOM AHepruu BI'B yBenmumBaeTcst ¢ BbICOTOM, BILUIOTH 110 35
KM KaK B CEBEPHOM, TaK U B I0’)KHOM Noaymapusax. HailneHo, 4to cyliecTBeHHOE yBEINYEHHE
Ep 3uMoif 1 BecHON OOHAapy>KMBaeTCs HaJ HEKOTOPHIMU FOPHBIMH MAacCHUBaMH, TAaKUMU Kak
CkannuHaBusl, Wcnanus, I'pennanus, AHTapKTUYECKUI [IOJIyOCTPOB u
Tpancantapkruueckue ropsl. [loaTomy oporpadudeckue 3¢GeKTsl ABISIOTCS, TO-BUAUMOMY,
OJIHMM M3 OCHOBHBIX MeXxaHU3MOB rexepanuu BI'B B momsipubix permonax. OaHako JIMHUS
BU3UpOBaHUs pamuo3arMeHHbIX HaOmogenuidn COSMIC  Bo Bcex paifonax Oblia
OpPUEHTHPOBaHA MPEUMYIIECTBEHHO BIOJb OCH CEBEP-IOT, YTO AAaeT OporpaduyecKuM BOJTHAM
MPEUMYIIECTBO NpU UX peructpauu [19]. 310 006CTOATENBCTBO MpEAnoiaraeT HECKOIbKO
3aBBILICHHYIO OLIEHKY aKTUBHOCTH OpOrpaMuecKuX BOJH B JAHHOM CIIy4ae 110 CPABHEHUIO
CO CJIy4aeM M30TPOIHOI0 UCTOYHHKA BHYTPEHHHUX BOJIH.

3aki0ueHue

Pazpaboran  HOBBIE ~ METOJ  PEKOHCTPYKLHMM  XapaKTEPUCTUK  BHYTPEHHMX
IPaBUTAIMOHHBIX BOJH IO JAaHHBIM aHAJIHM3a WHAMBHIYATBHOTO BEPTHKAILHOTO MPOQUIISL
TEeMIIepaTypbl, IUIOTHOCTM WM 4acTOThl bpeHTa-Bsiicans B arMmocdepe miiaHeThl.
CdhopmynupoBan 1 000CHOBaH TUCKPUMUHAIIMOHHBIN IIOPOTOBBIA KPUTEPUN UACHTH(PHUKAIINN
BHYTPEHHUX aTMOC(EpHBIX BOJH, B CJIy4yae BBIIOJHEHUS KOTOPOIO aHAJIU3UPYyEMble
(GiIyKTyallu MOTYT pacCMaTpUBaThCsl KaK BOJHOBBIE IposBieHus. [IpuMmeHenue merona K
aHaU3y paJM03aTMEHHBIX JIAaHHBIX IO3BOJIUJIO BIIEPBBIE HACHTU(UIMPOBATH BOJHOBBIC
coObiTUsI B arMocdepe 3emiH, pPEKOHCTPYHpPOBaTh KIIOYEBbIE XapPAaKTEPUCTUKH IS
OoOHapy>KeHHBIX BOJIH, BKJIOYas coOCTBeHHyl0 uactoTy BI'B, BeprukanbHyio u
TOPU3OHTAJIBHYIO JUIMHY BOJHBI, KMHETHMYECKYH0 M IIOTEHLIHadbHyH »Hepruro BI'B Ha
€IMHUIly MaccChl, KOTOpble Ba)KHbI MPH MapamMeTpHU3alMU BOJHOBBIX 3(P(PEKTOB B MOAEIIX
LHUPKYJISIUU aTMOC(hEpHI.

[TpoBeneH cTaTUCTUYECKHH aHATU3 AKTUBHOCTH BHYTPEHHUX aTMOC(HEpHBIX BOJH B
MOJIAPHBIX U TPUIIOJISIPHBIX palioHax cTpaTochepsbl 3eMiM, pPacloiIOXKEHHBIX Ha IIUPOTax
6onee 60°. Jlist 3TOr0 OBLIM MCIOJIB30BaHbI paJM03aTMEHHBIC JaHHbBIC 0 TemrepaType (Level
2) muccun FORMOSAT-3/COSMIC, cobpannbie 3a nepuoj usmepenuit ¢ utons 2006 mo

mapt 2009 roma (cait http://tacc.cwb.gov.tw). OmpeneneHbl W MPOAHATH3MPOBAHBI

reorpauecKue M CE30HHbIE pacHpeiesieHus IUIOTHOCTH MOTeHIManbHOM sHeprun BI'B
(MHIMKATOp BOJIHOBOM aKTMBHOCTH) B MHTEpBaJIe BBICOT OT 15 10 35 kM.

Paboma evinonnena 6 pamxax 2ocyoapcmeenno2o 3a0anusl.
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