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1 ®usmka armocdepsnl

1.1 Bapwuanuym MHTEHCUBHOCTH
OHY-mrymoB Ha 8,7 KI'11 B 1tuKJ1ax
COJTHEYHOM aKTUBHOCTHU 3a MEPUO/,

2001-2015 romgos

Kapumos P.P.', Koznos B.U.%2, Toponos A. A1

L Bnemumym xocmodpusuueckur uccaedosanuti u
aapornomuy um. FO.I. Hlagepa CO PAH
2 Cesepo-Bocmounwviti Pedeparvrolli yrusepcumen um.
M.K. Ammocosa, Quauko-merHudeckuti WHCMUIMYm

IIpoBeneno nccaenosanue Bapuanuu naTeHcuBHOCTH OHY-
myMoB Ha "actore 8.7 Kl'n, npmHUMaeMbIX Ha CT. ZIKyTCK
(62.00 N, 129.72 E) 3a nepuog 2001-2015 rr. [Tpuem OHY-
PAJIMOIIIYMOB  OCYTIECTBIIETCS HAa PAMOYHYI0 AHTEHHY B
IJIOCKOCTH BOCTOK-3ana/. B wmaTencusnocrs OHY-mrymos,



perucTpupyeMbix B ZlKyTCKe, OCHOBHOWH BKJIaJ[ BHOCHUT
JEKTPOMArHUTHOE W3JyYeHUE TI'PO30OBLIX Pa3pda/ioB, Kak
OJIMKHUX, TAK ¥ MHPOBBIX odaroB rpo3. Maruurocdepno-
noHocdepHble HCTOYHUKH BJIUAIOT Ha HHTEHCHBHOCTD
OHY-uznyuenns na 8,7 kKI'1 BO BpeMs CUJILHBIX T€OMATHUT-
HBIX BO3MYIIEHU, KOTOPble B OCHOBHOM MPOSBASIOTCS Ha
boJiee HU3KUX 4YacToTaxXx. B pannmx padorax aBTOpPOB ObLia
HafigeHa cBa3b wmHTeHCcHBHOCTH OHY-1mymoB  rposoBoro
MPOUCXOXK/IEHUsI C COJJHEYHON aKTUBHOCTBHIO, BapUAlAAMUI
napamMeTpoB COJTHEYHOTO BeTpa W MHTEHCHUBHOCTBIO KOCMU-
yeckuX Jydeit 3a mepuon 1979-2006 rr. MccrmenoBanms B
JIAHHO paboTe IMMOKa3aj0 HajJu4vue MOJOKUTEJIbHON CBA3U
naTencuBaoctn  OHY-mrymMoB TPO30BOr0  MPOUMCXOXK IEHUS
C BapuallUgMH ITapaMeTpOB COJHEYHOTO BeTpa, a TaKzKe
BBIABJIEHBI 3(PPEKTH BO BpeMs 3HAYUTEIbHBIX HU3MEHEHUH
B TIOTOKe KOCMUYECKUX Jydeil. Pe3yabTaTsl TOATBEPIK/IAIOT,
9TO BO3JAEHCTBHE KOCMUYECKHX Jiydeil ¢ armocdepoit 3emin
BJINSET Ha U3MEHeHHe T/I00aJbHON IPO30BOH AKTHUBHOCTH.
Pabora mommep:xkana: POOU, mnpoexkts 15-45-05005 p-
BOCTOK-a 1 15-45-05135 p-Bocrok-a, rpant [uaser PC()
JJ1 MOJIOBIX yUeHBbIX 3a 2016.



1.2 Bapwuanum yucaa armocdepuKoB Mo
HabJrrogeHnd B ZIKyTCKe B JIeTHHUE
mecganbl 2001-2015 rr.

Kosnoe B.U.Y2, Kopcaxos A.A.2, Tapabyxuna JI.J1.%1

L Cesepo-Bocmounwiti Dedeparvrnidti yrusepcumem um.
M. K. Ammocosa, Hxymex, Poccus
2 Hnemumym xocmodusuneckus ucciedosanud u
aapornomuu um. FO.I. Hlagepa CO PAH 2. SHxymcrk, Poccus

[IpuBogsATCS CTATUCTHIECKHE XapaKTEPUCTUKUA MATCHUTHOM
COCTABJIAIONIEHT HMITYJIbCHBIX (ATMOC(EPHKOB) €CTECTBEH-
HBIX PAJUONIYMOB OY€Hb HHU3KOYACTOTHOTO JIMANa30HA,
MOPOYKJIEHHBIX T'PO30OBBIMU  Pa3psjlaMi U 3aPErucTPUpO-
BaHHBIX B TI. flkyTcke B JieTHHe Mecanbl 2001 - 2015 rr.
PaccmarpuBatoTcst JaHHbIe MHPOBOH CeTH pPEruCTPaldH
rpo3 WWLLN 2009-2015 rr., moka3bpiBalolue HaJIuIue JIBYyX
MaKCUMyMOB ILIOTHOCTH T'PO30BBIX pa3psgioB, BHOCIIIUX
OOJIBLIION BKJIAJL B MECTHYIO TOCJETOJIYIEHHYIO TPO30BYIO
AKTUBHOCTD B JeTHHH nepuop. OJuH MaKCUMYM HAXOIHTCS
zanagnee Hopocmbupcka, a BTopoil ioxkHee XabapoBCKA.
[IpuBogsTCS IKCIepUMeHTAIbHBIE XapaKTePUCTUKH BapHa-
nuii yHKImit pacnpocTpanenus ¢ 3tux odaro. C yderom
BKJIa/1a PACIPOCTPAHEHUsI, OTHOIIEHHE MEZKTY KOJUIECTBOM
arMocdepuKoB, TpUHATHX B MuHuMyMe (2009 1.) u Makcu-
myme (2013 1.) coHeYHON AKTHBHOCTH, COCTABISIET OKOJIO
159 mnpomenToB. l3MeHenme KoOJMYIeCTBA TPUHAMAECMBIX
aTMOC(EpHUKOB B Pa3HbIX (pa3ax COJHEYHOI'O IMUKJIA 00bsic-
HIETCS U3MEHEHHEeM HHTEHCUBHOCTH JIBYX PAaCCMOTPEHHBIX
ogyarop rpos. Pabora sbimostHeHa npu momjgepxkke PODI
15-45-05005-p-BocTOK-a, 15-45-05135-p-BoCTOK-a W JacTH-
1o PH® (mpoekr 14-19-01079).



1.3 Buimgaaus nukJjoHoB HaJ KamuaTKoii
Ha pacrpejejieHne 3JIeKTPOHOB B
noHocdgepe
Bozdanoe B.B.', Katicun A.B.', Pomaros A.A.>
VUKWUP JIBO PAH

2 OAQO «Poccutickue Kocmuyeckue Cucmembly

B pabGote npejcrapieHbl pe3yJibTaThl NCCIEJIOBAHUS BJINS-
HUd MUKJIOHOB Ha mapaMeTpbl noHocdepsl. Habaronenune 3a
COCTOAHWEM HMOHOCKhEDPHI BEIOCh CPEICTBAMU aBTOMATHe-
CKOT'O 30H/IMPOBAHUS C UCTOJb30BAHINEM HU3KOOPOUTAIHHBIX
HABHUTAIIMOHHBIX KOCMHYECKUX AlIapaToOB B YCAOBUSIX MOHU-
Kennoft ceficmuunoctu. [Ipuemuble craHuM PacIOIOKEHDI
B MEPUIMOHAJIHBHOM HAITPABJICHUN TOJyocTpoBa KaMuaTka B
cenax [laparynka, MuibkoBo u Dcco. MecenoBaauch MuK-
JIOHBI, TpoTe e Haa KaMaaTkoit 3a mepuos ¢ saBaps 2012
1o ¢despaJjib 2014 rojloB B yCJ0BULX CIIOKOWHONR U yMEPEHHO
CIIOKOIHOII MATHUTHOH OOCTAHOBKH (MHJEKC F€OMArHHTHOM
akrupHOoCTH K < 17) M B OTCYTCTBUM CHJIBHBIX 3€MJIETDSI-
cenuii. [lokazano, 9TO IpU IPOXOXKJIEHUU HATH U3 BOCHBMHU
MUKJIOHOB HaJ KaM4yaTkoii B 06J1acTU HAJ, €ro SMHIEHTPOM
MPOUCXO/INIIO CHHXPOHHOE TOBBITIIEHUE 3JTeKTPOHHO KOHTIEH-
TPaIMK 110 CPABHEHUIO ¢ OjinzKaiiiiuMu 6e3 MUKJIOHOB JIHAMMU.
C pocTOM MIUPOTHI, T.€. IO MEPe yIAJEHWUS OT IEHTPA IMHUK-
JIOHA, KOHIIEHTPAIIN 3JIeKTPOHOB B CDABHEHUH CO CIIOKONHBI-
MU JTHIMY yMeHbIaJIach. PaboTa BHITIOJHEHA TTPU MO/IIEPK-
ke rpanta POOU Nel11-05-00915, mo Ilporpamme mpesuan-
yma PAH Ne12-1-1122-01 u meneBoit nporpamme JIBO PAH
«CnyTaukoBwiit MoruTOopuHr Jlansuero Bocroka g mpo-
BeJleHUs (DyHIAMEeHTAJIbHBIX HayJIHBIX ucciaemgoBanuit /BO

PAH>.



1.4 BuausHue PeHTreHOBCKOTO M3JIyY€HUS
Ha cyTouHble nmepuoasl OHY
N3JIy YeHU

Hpyotcun T'H., Cmacuti 1.E.
HKHP JIBO PAH

IIpoBenena B OHY amamasone perucrpaims 3JeKTPO-
MArHUTHBIX U3JIYYeHWH: TIYMOBBIX Ha (OUKCHPOBAHHBIX
JACTOTaX W HUMITYJIBCHBIX TIMHPOKOMOJIOCHBIX. CHeKTpaib-
Hblil ananan3 nokasaj, 4ro B Bapuanumsax OHY wuziyduennii
HPUCYTCTBYIOT CYTOYHBIE COCTABJISIONINE, CBA3AHHBIE C
nepuoJaMu BpaleHust 3eman orHocuTe pbHo CoHma u oT-
HOCUTEJIbHO 3Be3/. 1lokazaHo, YTO B CYTOYHBIX Bapualdsx
OHY wsnyuenuit mposBiaseTcs KaK PEHTTEHOBCKOE WU3JIY-
gerne COJTHIIA, TAK U PEHTIEHOBCKOE M3J1yYeHUE TAJTAKTHKH.



1.5 DBpeigeserune m aHaJIM3 MOHOC(EPHBIX
BO3MYIII€eHUII B TI€PUOJbl COTHEYHBIX
coOBITHIT 1 TEOMAarHUTHBIX Oypb

Mandpurosa O.B.%, Ilonrozos FO.A.12, Cososves U.C.1-2,
Pemucosa H.B.1

L Hnemumym wocmodusuneckus uccaedosarudi u
pacnpocmparenus paduosonn JIBO PAH
2 Kamuamexuti 20cydapemeenmuiti mexnuveckul
YHUBEPCUTLEM,

WcenenoBanne 0CHOBAHO Ha HOBBIX MeTO/IAX aHAJIM3a UOHO-
cepHBIX U MATHUTHBIX JAHHBIX C UCIOJIb30BAHHEM pa3pa-
OOTaHHBIX aBTOPAMH MHOT'OKOMIIOHEHTHBIX MOJIEJIBHBIX I10-
crpoennit (momeseit MKM). Mo pamHBIM ceTn Ha3eMHBIX
CTAHIINH BHITIOJHEH aHAJIN3 MOHOCHEPHBIX M T€OMArHUTHBIX
JIAHHBIX B IEPUO/IBI TMOBBINIEHHON COJIHEYHON AaKTHBHOCTHU
U U3yYeHbl MPOCTPAHCTBEHHO-BPEMEHHBbIEe OCOOEHHOCTH Pac-
HpEJIeJIEHUS] BO3MYILIEHUIT B MarduTocgepHo-uoHochepHoi
cucreMe. 3a HECKOJILKO YaCcOB JI0 MOMEHTOB HadaJja reoMar-
HUTHBIX OYyph B aHAJIM3WPYEMBIX PaifOHaX BBIJI€TE€HBI KPYTI-
HOMACIIITAOHBIe AaHOMAJIbHBIE TIOBBITIIEHNs B MOHOCKhEDE, B TIe-
puoOJbI Hanmbosiee CHJIBHBIX T€OMAarHHUTHBIX BO3MYIIEHU IMMO-
JIOXKUTENbHBIE (a3hl MEHSTUCH HA OTpUIaTe bHbie. Pabora
BBIIIOJ/IHEHA TTpU o iepkKe rpanta PH® 14-11-00194.
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1.6 JImaamMwuka Bapualuii mapaMeTpoB
CUTHAJIOB PAJAVMOHABUTAIIMOHHBIX
craamuii B OHY nmuanazone

Bunses A.B., Axbepzernos E.M.
Hnemumym uonochepo, Aamamu, Kazaxcman

Annoramnus: BelmogHeH aHAIN3 3annuceil aMILIUTY/IbI CHTHA-
JIOB YEeTHIPpEX PaJIMOHABUTAIMOHHBIX CTAHIMI B JHANA30HE
yactor 18,2-23,4 kI'11, moIyueHHBIX B I. AnMaTrsl. BeiaeaeHo
CE30HHOE MU3MEHEHHEe X0/1a CYTOYHBIX aMILTUTY OT JIETHUX
MeCAIEeB K 3UMHHUM, CBA3BIBAEMOE € BapHuanusaMmu dpdek-
TUBHOCTH HoHu3anuu objactu D monocdepnl. Paccmorpen
CHEKTP AMILIATYJ CHTHAJOB M KOPPEJANHsS C BapHAIUAMHE
reOMArHUTHOTO TOJIS 110 JaHHBIM FeOMAarHUTHON obcepBaTo-
pun "Anva-Ara'.

1.7 EcrecTBeHHOE UMITYJIbCHOE
3JIEKTPOMATrHUTHOE MoJie 3eMJIA T10
HabJIIogeHnsaM B Bypsarumn.

Ipyorcun I'HM.', Bawkyes FO. B.2, Haeycaaesa U.B.2,
Yepreea H.B.', Ilesyoe B.M.!

VUKWUP JIBO PAH
2 UOM CO PAH

[lo maHHBIM perucTpamuu  ecTeCTBEHHOTO HMIIYILCHOTO
saekTpomarantioro noss 3emun (EMTDMII3) u no ganusiv
MHUPOBOI CETH MO ONPEJIEJEHUI0 MECTOIO/I0KEHHA TI'DO3
WWLLN mnoka3zana BO3MOXKHasg CBA3b NPUHUMAEMBIX Ha
TeppuTopun BypaTun u3aydeHuit ¢ MECTHBIME U MUPOBBIMH
ovaraMu rpos.

11



1.8 3Bumusasa apomajgnda B NmF2 u B
TIOJTHOM 3JIEKTPOHHOM COJE€P>KaHUU.
1. Mopdonornga gaBiaeHnd MO JaAHHBIM
HaDJTIOIeHniT 1 pe3yJbTaTamM
MO/I€eJIbHBIX PaCYUeTOB

Hcewxesuy FO.B.Y, Pamosckuti K.I'', Yupux H.B.2,
Kaumenro M.B.32, Kaumenxo B.B.2, Iloasxosa A.C.,
Jlyxvanosa P.FO.*°

L Muemumym coanevno-semnoti dusuru CO PAH
2 BOY um. Hmmanyuara Kanma
3 KO UBMUPAH um. H.B. IIywxosa
4 T'eopusuneckuti Llenmp PAH
> Hnemumym kocmuneckus uccaedosaruti PAH

Broitosinen  anajim3  ocobeHHOCTEH  MPOsiBJIEHHST  3UMHETR
AHOMAJIMM B 3JEKTPOHHOHW KOHIEHTPAIMH B MAKCHMyMe
F2-cios (NmF2) u B HOJHOM 3JEKTPOHHOM COIEPKAHUH
(IT9C) ma ocHOBe MAHHLIX HAOIIOACHUH W DPE3YIBTATOB
MOJIEIBHBIX PacdeToB. B KadecTBe 3KCIEPUMEHTATbHBIX
JIAHHBIX MCIOJIb30BAIUCH IVI00AJbHbIE HOHOCDEPHDBIE KAPThI
[19C (GIM) 3a 1998-2015 rr., nanubie HabaogeHnii NmF2
Ha Ha3eMHBIX CTAHIUAX BEPTHKAJILHOTO 30HIMPOBAHUA,
npejcrapiennsie B pabore |[lasios, IlaBiosa, 2012] u
JIAHHBIE PAIMO3aTMEHHBIX H3Mepenuii NmF2 Ha croyTHHKax
COSMIC, CHAMP u GRACE 3a 2001-2015 rr. Mogenu-
poBaHue OBLIO BBIOJHEHO C UCHOJIb30BaHuEM [J100a/1bHOM
CamocorytacoBannoit Mogenun Tepmocdepst, Nonocdepsr u
IIporonocdepsr ('CM THUII), a Takzke MexKIyHAPOIHOI
cupaBouHoit Mozeaun wuonocdepsl IRI-2012. Ha ocnoBe
JNAHHBIX HAOTIOACHUI U PE3YJILTATOB MOJAEIBHBIX PACUETOB
HOCTPOEHBI KAapPThl MHTEHCUBHOCTH 3UMHEH aHOMajuu B
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[M9C u 8 NmF2 s paziamdubix ypoBHEll COJTHEYHONH u
TeOMATrHUTHONW AaKTUBHOCTHU. [l0Ka3aHO, 9TO MHTEHCHBHOCTH
sumHeit anomaaun B NmF2 6omabire, vem B [19C kak mo
JIAHHBIM HAOJIIOJEHUH, TaK M [0 Pe3yJbraTaM MOJEJbHBIX
pacyeToB. B MHHHMyMe COJHEYHOH AKTHBHOCTH 3UMHSIS
anomaymmg B [I9C orcyTecTByeT B 000MX TMOJIYNIAPHUSX.
[Tokazano c€xOmCTBO W pa3audne B MPOSBICHUSX 3UMHEN
AHOMAJIMH TI0 PE3YIbTaTaM MOJIEJTbHBIX PACYETOB U JAHHBIM
HaOIIOIeHUIA.

1.9 3Bumuogaga anomasud 8 NmF2 u B
IMOJTHOM 3JIEKTPOHHOM COJI€P>KAHUMU.
2. Mexaan3mbl (pOPMUPOBAHUS
JOJITOTHOM Bapualuu 3UMHeEN
aHOMAJINN

Kaumenro M.B.Y, Kaumenro B.B.Y, Scroxesun FO.B.2,
Pamoscruti K.I'%, Iloasxosa A.C.%2, Qupurx H.B.3,
Jyxvanosa P.JFO.*

VK@ UBMHUPAH um. H.B. IIywxosa, Karunurepad,
Poccus
2 HC3® CO PAH, Hpxymex, Poccus
3 BOY um. Hmmanyuna Kawma, Karurnunepad, Poccus
4 Jleofusuneckuti Llenmp PAH, Mocksa, Poccua

OcobeHHOCTH TIPOSABJICHUS 3UMHEIl AHOMAJIUU B 3JICKTPOH-
HOWl KoHIeHTpanun B Makcumyme F2 ciaos (NmF2) u B
IOJTHOM 3JIeKTpoHHOM comepzxanun (II9C) ma ocnose mamn-
HBIX HAOMIONEHMH M Pe3yabTATOB MOAEILHBIX PAaCdeTOB C
ucnoab3oBanueM ['mobansuoit CamocorsiacoBannoit Mogean
Tepmocdepsr, Uonocdeprr u Iporonocdepsr (I'CM THUIT)
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BBISIBIJIM  XOPOIIEe COIVIACHe. IDTO I[MO3BOJIMIO [POBECTH
JieTajIbHOE  UCCJIJIOBAaHNE MEXaHM3MOB  (opMupoBaHus
JOJITOTHOHN BapuallMy U MEeXKIOJIYIIAPHBIX Ppa3/Indnuil 3umMnei
anoMaJsuu. llokazano, 910 HapaA/Ly ¢ OCHOBHBIM MeXaHU3MOM
dopMupoBaHUs 3UMHENl AHOMAJWHM Ha CPEJIHUX IIHPOTaX
(pactpesiesieHreM  HEHTPATIBHOTO coCTaBa  TepMOCdhepsl)
BaykKHYIO pPOJib B (DOPMHUPOBAHUHU €€ JIOJTOTHBIX BapHaIlmii
U MEXKIOJIYIIaPHbIX O0CODEHHOCTEll UrpaeT pacipejie/ieHue
BEPTHUKAJIBHOTO IIEPEHOCA 3aPAzKeHHON IJIa3Mbl Ha BbICOTaX
F obnactu monOChEpPH BAOJIb CHJIOBBIX JUHUN Te€OMarHHUT-
HOTO OIS O JeficTBUeM TepMocdepHoro BeTpa.

1.10 MNnentudukalms IOJIdPHBIX
cTparocdepHbIX 00JIAKOB HaJ
TomMckoM 110 JaHHBIM JUJAPHBIX
Ha0JTI01eHU1

Yepemucurn A.A 12, Mapuves B.H.2, Hosuxos I1.B.2,
Bapawros T.0.2, Boukosckuti J[.A.>

L Cubupceruti gedepanrvrviti yrusepcumem
2 Kpacnoapexuti uncmumym. 2#ceae3nooposicrozo
MPAHCNOPMA
3 Unemumym onmuxu ammocgepu, um. B.E.3yesa CO
PAH

[Tonspuble cTpaTocdepHble ob1aKa, peryasdapHo HabdJIIomIae-
Mble B CeBepnoit EBpore, nHa Teppuropun Poccun mab.1i0-
JIAI0TCS JIOCTATOYHO peiKko. Kpome TOro, KOJIMYECTBO Jin-
JIAPHBIX CTaHIUMii Ha Teppuropuu Poccuu He CIUIKOM Be-
anko. OnHa M3 TaKWUX CTAHIWH, Majas JugapHas CTAHIUS
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BBICOTHOT'O 30HIMPOBAHUS aTMOC(EpDbI JefiCTBYeT B HACTOsI-
mee BpeMmd B Tomcke B MHcTuTyTEe OnTHKN aTrMocdepbl M.
B.E. 3yera CO PAH.

B auBape 2010 u 26-28 gauBapa 2016 roma mam Tomckom B
cTpaTocdepe ObLTN 3apernCTPUPOBAHBI TUKU a3PO30JIbHOTO
paccesHus. PacdeTsl mepeHoca BO3IYIITHBIX MacC MOKA3AJIH,
4TO OOpaTHble TPAGKTOPHUH, IIPOIIE/ANine Haji TOMCKOM Ha
BBICOTAX HAOJIIOIEHUS TTMKOB PACCESTHUS, UMEJN YIACTKH C
HePeoXJIaXKJIeHUEeM CTpaTocdephl /10 TeMiepaTyp o0pa3oBa-
HUS TOJSIPHBIX cTpaTocdepHbIX 06JaKoB. B pa3audyHbixX ciy-
Jadgx TepeoxXJIaXKJIeHne MPOUCXOIUI0 KaK Haj caMuM Tom-
ckoMm, Tak u Ha Ckanaunasueil, Haa CeBepHbIM Y PAJIOM U
Hogoit 3emeii.

Pacuersl ABuKeHWS BO3YIIHBIX MacC OBLJIN ITPOBEJEHBI C
HOMOINIBIO pa3pabOTaHHON HAMU METOIWKW U MaTeMaThde-
CKOro obecrieueHus, a TaKKe CHOYTHUKOBBIX JaHHBIX UK
Meteorological Office mo ckopocTsim BeTpa Ha pa3HbIX BBICO-
tax B armocgepe CeBeproro nosymapus. [puvenenune 1o
METOJINKH JIJIST aHAIN3a MEePEeHOCA BYJIKAHUIECKOTO a3P030-
Jisl ¥ a3PO30Jid MeTEOPHOTO MPOUCXOKIAEHUS TAJ0 XOPOIITHe
PE3YIIBTATHI.

Pabora sBbiiiosinena npu duHancoBoir nojiep:xkke PO-
®U (mpoekt 16-05-00901a), rpanta I[Ipesugenta PO
HI114714.2014.5 u rpamta PH® 14-27-00022. ApTops
ostaroapunl MeTeoposiorudeckoii ciy:k6e Benmukobpuranuu
(UK Meteorological Office) 3a mpegocTaBienHbie TaHHBIE.
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1.11 HN3mepenue BpariaTeabHO
TeMIOepaTypbl TUAPOKCUJIAa Ha PA3HBIX
IMMUPOTAX

Koamoscroti U.U., Ammocos IL11., I'nepusvesa I A.,
Ammocosa A.M.

Hremumym xocmodusuueckus uccredosanud u
aaponomuu um. FO.I'. Hlagepa CO PAH

B nokitane npeacraBiigercd NpeIBapuTe/IbHbIN aHaIn3 Bpa-
MmarebHBIX TeMneparyp nosocsl OH(3,1) na BbicoTe 87
kM u3Mepennbiii cuekrporpadgamu ANDOR, ycranos/ieHHbI-
Mu Ha ontudecknx crannusx IO Tuken (¢ = 71.5° N,
A = 1285% E) u Maiimara (p = 63° N, A = 129.5° E).
[Ipubop npexcrapiser coboit cuekrporpad SR303i nmpowus-
BogcrBa ANDOR Technology co cBerommoaHoi JMHERKOM
iDus InGaAs DU490A-1.7. Pabouas obsiacth ¢ KBAHTOBOM
3 PEKTUBHOCTRIO perucTpupyomeil kamepsr > 85% cocras-
qster 1000 — 1600 am. Crmekrporpad SR303i perucrpupyer
OH(3,1). Pabouee oxmaxmaenne —60°C. Yron spenus ~ 3
rpajayca. Paspenrenne crekrporpada mpu IMUApUHe BXOIHOM
menn 0.2 MM paBHa 1 uMm. [IpuGop permcrpupyer cBedeHune
HOYIHOrO Heba IO 3€HUTHBIM yIJIOM 47 TPaaycoB. DKCIO3H-
nust 1 muayTa. MeTos OmeHKW BpamarTeabHOil TeMmepary-
Pbl MOJIEKYJISIPHBIX SMHCCHII OCHOBAH Ha IIOJIOHKE MOJIE/Ihb-
HBIX CIIEKTPOB, MOCTPOEHHBIX C YYETOM allapaTHoil (pyHK-
UK TpUOOpa g PA3/JIUIHBIX 3apaHee 3aJaHHBIX TeMIepa-
TYP, K PEAJIbHO U3MEPEHHOMY CIEKTDPY MEeTOIOM HANMeHb-
muxX KBaApaToB. /g anamn3a OyayT HCIO/Ib30BAHBI TaHHBIE
HabJII0/IeHui 3a ceHTIOpb-1eKadpb 2015 1. ByyT BoIOpaHbI
Oe3JyHHBIE sicHbIe HO4H. [Ltanupyercs cieaTh cpaBHEHHE CO
CIYyTHUKOBBIMHU JaHHBIMU. Pabora BbIOIHEHA Npu (bruHaH-
coBOIT nojiziepzKKe rpanra «Hayuno-obpazoBaresibubiit (o
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HO/JIEPZKKI MOJIOJbIX yuenbix Pecuybsmku Caxa (fkyrust)s
201604010210.

1.12 HaBepcum m 3KCKYPChI
reoMarHuTHOTO MO0Jisd, KaK MPUINHBI
N3MEHEHNs KJINMAaTa.

Kysneuos B.B., Kysueuosa H./[.
HKHP JIBO PAH

O6cy K 1aeTcst BOSMOKHAS MPUYNHA PE3KUX W3MEHEHUN KJIu-
MaTa, BBI3BAHHBIX WHBEPCHAME U IKCKYPCAMHU reOMarHUTHO-
ro moss (I'MIT). Kak u3BecTHO, SKCKYPChI COTPOBOK TAIOTCSI
3HaYUTEeIbHbIMU HOoHUKeHusimu uarencusuoctu ['MII, B pe-
3yJIbTaTe Yero YCHJIUBAETCSA NPOHUKAIOIIHNA TOTOK KOCMUYe-
ckux aydgeit (KJI). Conocrasienne skckypcos Gothenburg,
Laschamp u Blake ¢ Tpeniom ypoBHS MHPOBOI'O OKeaHa II0-
KAa3bIBAET, 9TO IIPOXOXKIEHHE ITHX IKCKYPCOB COIMPOBOXKIA-
JIOCH TOTEILTIEHHEM, B 9TO BpeMsl YPOBEHL OKeaHa BO3Pac-
tas, a 3kckypcol Mono Lake m Norwegian-Greenland Sea
COMPOBOYKIAJIMCH TIOXOJIOJAHUSAMI W MAJEHUEM YPOBHS MHU-
poBOro okeaHa. MOKHO IIPEIINIOIOKATH, YTO XapaKTep h3-
MeHEeHHsI KJIUMAaTa BO BpeMsl IKCKYpPCa OIPEIe/IsieTCs OINTHU-
YeCKMMH CBOHCTBaMu aTMOchephbl, a HMEHHO, ee Mpo3pad-
HOCTBIO B MEPHUOJ, HPENeCTBYIOMUNA IKCKypcy. Kocmude-
ckue jqyqu (KJI) neficTByror Kak MOHH3UPYIOIHII areHT Ha
aTOMBI aTMocdepsl. YBeandenne mwioTnocTu noroka KJI, mo
HAIIAM OII€HKAM, MOYKET JIOCTHTaTh HECKOJBbKHX IOPSIKOB,
YTO B CAyYae 3alblLIeHHOH aTMocChepbl BBI3BIBAET OUYMIIE-
HEe aTMOcepbl 3a CYerT KOaryJ/siiiii adpPO30/JbHBIX YaCTHUIL
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u ux ocaxjaenus. Armocdepa CTAHOBUTCs PO3PATHON, IPO-
OyCKAeT COTHETHYI0 PAIUANNI0, 9TO MPUBOIUT K MOTEILIEe-
HUIO KanMaTa. B KadecTBe MPUYUHBI 3AIBIIEHHOCTH aTMO-
cepsl 37ech paccMaTPUBAIOTCA NHTEHCUBHBIE B3DBIBHbBIE U3~
Bep:KEHUS BYJIKAHOB, BHIOPACHIBAIOMKUX B arMocdepy 601b-
e MACChl MEJTKOIUCIIEPCHOTO Tema. Keam sKkekype Hadu-
HAETCS B YCJOBUSIX MPO3PATHONl aTMoc(epnl, KOTOpasi Ha-
OJrojTaeTcs B HAcTosdIee BpeMs, TO Bozpociuiit noToxk K.JI
TeHepHUPYET g7Ipa KOHJIEHCAIINH ¢ 00pa30BaHWEM adPO30JIeit,
KOTOpBbIe OTPaKalT COJTHEYHOe W3JIyYeHHe, U pPa3BUBaeTCd
noxonojanre. Hammm omeHkn moyduan ToATBEPZKIeHTEe pe-
3yJIbTaTaMM SKCIEPUMEHTOB B obsiacTu bpasuibckoit Mupo-
BOit AHOMa/IMH, T/ 00IMasi HHTeHCUBHOCTH TI0JISI B JIBa Pa3a
HUZKe, YeM B COCEJCTBYIONTUX PErHOHAX.

1.13 HccaemoBaHue Bapualnii mapamMeTpoB
MOHOC(hEPHI IPU JIOKAJIBHBIX
METEOPOJIOTUIECKUX ABJIEHUAX B
KasunamHarpaackoii obacTu

Bopuesxuna O.IL', Kapnos U.B.}2, Jdadawes P.3.%,
Havmunckas A.B.Y, Kapnos A.H.', Kopenvrosa H.A.?

U Banmudickuti dedeparvnuiti yrueepcumenm umen
Ummanyura Kanma

2 KO UBMHPAH

MetreopoJioruueckue mpoieccbl B Tporocdepe sABasgioTCd Uc-
TOYHUKOM BO30YZKIEHHs aKyCTHKO-rpaBuTannoHHbix (ATB)
W BHyTpeHHHX TpaBuTaioHHbX BoH (BI'B) B mmpokom
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CHEKTPAJILHOM juana3one. KajnHuHIPaICKOM peruone me-
TEOPOJIOTHIECKNE BO3MYIIEHIS JTOCTATOTHO PeryiapHbl. Teo-
peTndeckne u IKCIEePUMEHTATbHBIE UCCJIeIOBAHUS MOKA3bI-
Baior, uro AI'B, B03OyxKmaemble B HHKHeil armocdepe,
MOI'YT PACIPOCTPAHATHCS JIO0 BLICOT BepxHeit armocdeps
U BBI3BIBATL HOHOChEpPHBIE BO3MYyINeHUs. B pabore cra-
BUTCS 3371298 BBISIBUTH MODPQOJIOTHYECKHEe MPU3HAKH HOHO-
cepHBIX BO3MYIIEHUI, WHUINAPOBAHHBIX METEOPOJIOTHIe-
CKUMHM IIpolieccaMu B HuzKHe#t arMocdepe. /g anaimsa aT-
MOChEpPHBIX U MOHOCKHEPHBIX BO3MYIIEHHI oTOHpaInCh Ha-
OJIIoIeHusT B MEePHOALI HauboJee CUIBHBIX METEeOPOJIOrnye-
CKUX IITOPMOB Ha Tepputropun KaanHuHrpackoii obsacTu.
UccnenoBanne Bapuanuii mapamMeTpoB aTMOchepsbl TPOBOIU-
JIOCH € METOJIOM JIBYKAHAJbHOI'O JUCTAHIMOHHOTO JIHJIap-
HOTO 30HJIUpoBaHusd. B KadecTBe moHOCHEPHBIX Mapamer-
POB HCHOJIB30BAJIUCH JAHHBIE MO BEPTUKAJIHLHOMY 30HIHPO-
BAHUIO W BapHUAIUSIM IIOJHOTO JIEKTPOHHOIO COAEPIKAHUS
TEC (Total Electron Content). /Ijst 10CTOBEPHOTO BHISIB-
JieHust MOP(POJIOTMIECKOTO MPU3HAKA, OTONPATICH METEOPO-
JIOTHYECKHUE MITOPMbBI, KOTOPbIE HE COIMPOBOXK/IAIUCH FeOMar-
HUTHBIMU BO3MYIIEHHSIMU. Pe3ybTaThl aHam3a noHochep-
HBbIX HAOJIIOIeHU l ITOKA3aJIH, 9TO B IEPUO/IBI METEOPOJIOTHIe-
CKUX BO3MYIIeHUil Ha (hOHE HU3KOrO aTMOC(EpPHOTO JIaB/ie-
HUSI TIPOSIBJISIETCA CHUKEHHE aMILTUTY/IBl CYTOYHBIX Bapua-
nuit TEC 1o oTHOIIIEHWIO K METeOCIIOKOMHBIM JHSM. B Bapu-
aIUsAX KPUTHIECKOU YacTOThI MakcuMyMa F-obJractu moHo-
cepbl Tak)Ke OTMEYAETCS CHUYKEHUE aMILTUTY/IbI CYTOTHBIX
BapHUAaIlnii, & TAKKe MOSIBJIEHNE TEePUOIOB ¢ MPOSIBJICHUSIMA
F - paccesnus. Ananu3 Bapuamnuii mapamMerpoB aTMocdeps
1 noHocdepsl MOKa3aja, YTO B IEPUOJIBI METEOPOJIOTHICCKUX
BO3MYIIEHUN OTMeYaeTcs IMOBBINICHUE aMILIMTY]I BapHaIlMii
C IEePUOJIAMH aKYCTUUECKHX W BHYTPEHHUX IPABUTAIHOHHBIX
BOJTH.
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1.14 UccnepoBaHue Bapualludii
3JIEKTPUYECKOTO T10JI B ITPU3EMHOM
aTMocdepe ¢ yIETOM €€
TeMIEePaTyPHOIl cTpaTuUKAITNN

Ilemposa I'.T'Y, Harnwuwwuna M.H.', Ilempos A.H.",
Yxemuanu O.1'2, Moucees I1.B.*

U IOoicnwiti pedepanvnniti yrueepcumem
2 Unemumym dusuxu ammocgepv. um. A. M. O6yxroea PAH

B pabore amnanmsupyiorcss pesyjabTaThl  aTMocdepHo-
9JEKTPUIECKUX H3MepeHHuil Jaboparopun Teodu3nIecKux
uccaenoBanuit  @usmyeckoro dakyabrera Hxknoro ¢e-
aepasibaoro yuusepcurera (FODY) B asrycre 2014 roza
B IEpUOJ, COBMeCTHO# 3xcneaunuu ¢ Wucruryrom dusn-
kn  armocdepsr uM.A.M.O6yxoBa Poccuiickoit akamemnn
Hayk (VDA PAH) na Humasuckoii Hayarol cranmuu DA,
WccenenoBannst TOKA3BIBAIOT, 9TO BOJMU3H 36MHOM IMOBEPXHO-
CTH 00pa3yIOTCs CJIOU OOBEMHOIO 3apsijia pa3HbIX 3HAKOB,
4T0 00HAPYKUBAETC 1O TPOPUIAM IPATUCHTA TOTEHITHAIA.
3HaveHnsT rpajMeHTa MOTEHINAIa HA YPOBHE 3€MJIH Peru-
crpupytorcs duiokemerpom. Cpegaue s CJIOEB 3HAYCHHS
IpaJieHTa MOTeHINAIa PACCUNTHIBAIOTCA 110 IOTEHIINAIAM,
HU3MEPEHHBIM C TOMOIIBIO PATHOAKTUBHBIX KOJLIeKTOpOB. O6-
CyzKAa0TCA BO3MO2KHBIC MEXaHU3MbI CbOpMI/IpOBaHI/IH Ha6JHO—
J2eMOi B Pa3JMYHbIX YCAOBHSAX 3JIEKTPUUYECKONH CTPYKTYPHI
HPU3EMHOTO CJI0SI ¢ YIETOM JaHHBIX O TeMIEePaTypPHOil cTpa-
THHUKAIANT aTMOChDEPHI, TOJIYIeHHBIX ¢ IIOMOIIBIO TeMIIepa-
typHaoro npoduremepa MTII-5, a TakKe pe3yabTaToB U3Me-
peHuii MeTeopoJIOIMYeCKUX XapaKTepPUCTUK, KOHIIEHTPAIUU
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a’po3oJieit, 00 bEMHOI aKTUBHOCTH PaJioHA-222 B HOYBEHHOM
rase m arMoc(hepHOM BO3LyXe.

Pabora Bwmosnena mnpu mnojaiep:kke Poccwmiickoro ¢ona
dbyunaventanpabix ucciegopanuii (PODI), rpant 16-05-
00930 A.

1.15 HccaepoBaHue m3MeHYUBOCTH
cojzieprkaHuss (pOHOBOrO a’3p030Jid B
cTpaTocdepe HaJ TOMCKOM IIO
JAaHHBIM JINJIAPHBIX HAOJIIOIeHUIA

Mapuuee B.H., Boukoscxut /[.A.

Hremumym onmuru ammocgepn, um. B.E. Byesa CO
PAH, Tomck

B crathe anammM3mpyoOTCd SKCHEpUMEHTAJbHBIE JTaHHBIE
M0 W3MEHYUBOCTU BEePTHKAJHHO-BPEMEHHOU CTPYKTYPHI
a3p030Jisd, MOJYYEHHbIC HA JIMJIAPHOM KOMILIEKCE CTAHIIUH
BBICOTHOTO 30HAMpoBaHust arMmocdepsr MTOA CO PAH 3a
2015r. B kadecTBe nepBHYHON HMHMOPMAIMHU I aHATA3A
HCITOJIH30BAJICI MACCUB JAHHBIX U3 84 CYMMapHBIX CUTHAJIOB,
HaKOILJIEHHBIX B OT/EeTbHBIe HOUYHM. VIHTepBaJI 30HIUPYEMBIX
BbICOT mpoctupasica 15 o 5H0-60KkM, MmpocTpaHCTBEHHOE
pasperienne cocTaBasaio 192M., BpeMs HAKOILIEHUS CyM-
MapHOTO curHaja - 24ac. [lo pesysbratam Hab/oeHui B
HOsIOpe U 0COGEHHO B JeKabpe 3aperucTpUpOBAaHO BHICOKOE
coJlep:KaHue a’po30Jid B HUXKHEH cTparocdepe Mo cpaBHe-
HUIO C JIPYIAMH IIPEJITIECTBYIONUMEI FOJaMU.
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1.16 KpynaomacmniTrabHblE 1
MeJIKOMACIITa0HbIe HEOJHOPOIHOCTH,
reHepupyeMbie BO BPpeEMSs TJIABHOM
¢da3pr MmaruuTHOI Oypu 22 MIOHS
2015 1.

Hcroxesun FO.B., Bacuaves P.B., Becnun A.M.,
LI'noba M.B., Pamosckxuti K. I

Huemumym coaneuwno-zemnoti gusuxu CO PAH

[IpoBesieno wuccieoBanme KPyIMHOMACIITAOHBIX U MEJTKO-
MacIITaOHBIX MOHOCKEPHBIX HEOIHOPOJHOCTEH BO BpeMd
MarauTHOi Oypu 22 wmrong 2015 1. HcciemoBanme Kpymn-
HOMACIITAOHON CTPYKTYphl OCHOBAHO HAa MCIIOJIb30BAHAN
JauHbIX MupoBoii cetn cramuuit GPS/TJIOHACC. Uccire-
JIOBAHWE MEJIKOMACIITAOHBIX HEOJHOPOTHOCTEH OCHOBAHO
HA OCHOBE JaHHBIX dKCIEPUMEHTAIbHOro Kominiekca MC3D
CO PAH. DkcnepumMeHTaIbHBIE JaHHBIE BKIIOYAIN TaHHBIE
no F-paccesuuio (monozomy DPS-4), Mepranusi pajuou-
crounuka "JleGenb-A"(pajap HEKOTEPEHTHOrO PACCesHUs,
PHP), mepuanus ammiuryapl 1 diykryanun $hasbl HaBH-
PaIOHHOTO CHrHAJMa B amanaszoHe ~ 1200MT'1/1600 MT 'y
(mpuemunk GPS/TJIOHACC). B ananusupyembiii mepros
PETHCTPUPOBAIOCH — IOFBJIeHHEe CHIbHOro F-paccesnmus,
a Takxke Mepuanmg curtaaa "Jlebeab-A'"mpoxonsgmiero
yepe3 amarpammy Hanpasiaennoctu PHP. Mepnanna am-
IUIATYbl HABHTAIMOHHOTO CHUIHAJA B JHANA30HAX YaCTOT
GPS/TJIOHACC 1200-1600 MT'1 B 3T0 Bpemsi He mpe-
BbIIIAJIO (pOHOBOE 3HadeHud. llpm >rom HabIIOIATOCH
KPAaTKOBPDEMEHHOe yBelHdYeHHe MeplaHuil asbl CHIHAIA
HaJ ((POHOBBIM YpOBHEM. BbIsBlIeHa Xopolmas KOppess-
[Us TOSIBJIEHHSI MEJKOMACIITAOHBIX HEOJIHOPOIHOCTEH Ha
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CPeJIHUX IMPOTaX U HPUXOJIOM KPYITHOMACHITAOHOIO BO3MY-
IMEeHNUd, TeHEePUPYIONETOCA B BBICOKAX IAPOTAX.

1.17 JIunmapHble nccJieIOBaHUS pacCessHUd
BepxHeil arMocdepbl HA
BO30Y>KJI€eHHBIX MOHAX aTOMAaPHOTO
KICJIOPOa

bwurxos B.B., Ilepescozun A.C., Cepedxun HU.H.,
lllesuos B.M.

Hremumym xocmodusuneckur uccredosanudl u
pacnpocmparenus paduosoan JIBO PAH

IIpencraBaeHbl  pe3yabTaThl  JHJAAPHOTO — HCCJAEI0BAHHS
paccesnuss BepxHeit armocdepsl. Habmawomenus mpoBo-
JUJINCH Ha JJuHe BOJHB H61.1 HM, UTO COOTBETCTBY-
eT Mepexoay  MexKIy  BO30OV:KIEHHBIMH  COCTOSHUSIMHE
25%2p*(*P)4p — 25*2p*(1S)3s mona aToMapHOro KUCJIOPOJIA.
Ob6cyKaaercss BO3MOXKHOCTH HCIOJIb30BAHUS JIHAAPHOTO
MeTO/Ia B UCCJIeI0BaHuIX HOHOChepbl. Pu3maecKkoil 0CHOBOI
STOI'O0 METOJAa MOXKEeT OBITh PEe30HAHCHOE paccesHue Ha
HOHAX BepxHel aTMocdepsl.
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1.18 MeToapl BbIAeJIEeHUSA
3JIEKTPOMArHUTHBIX CUTHAJIOB
JanuToc(eporo MpPoOnCXoxKIAeHUA

Yeapos B.H.

UKUP JIBO PAH

[IpoBeeH cpaBHUTENbHBIH aHAIN3 YCJIOBHH pacIpocTpa-
HEHHSI CHI'HAJIOB aTMOC(HEPHO-IPO30BOTO U JIUTOCGEPHOTO
npoucxoxjaenusd. [lokazano, 4ro wucmojib3oBanue gudde-
PEHIUATBHOIO TpHeMa (HCHOJb30BaHHe KBaJIPYHOIbHOI
AHTEHHBI) TO3BOJISET MPOBOIUTH YBEPEHHbIN TMPHEM CHIHA-
JIOB JIUTOCHEPHOrO IIPOUCXOKICHUS HECMOTPST HA MOIIHBIE
I'PO30BBIE  CUTHAJIBI. PacCMOTPEH ajrOpUTM  BBIJIC/ICHUS
CUTHAJIOB JINTOC(EPHOTO MPOUCXOYKIEHUS HA OCHOBE METO/A
HAVMEHBIITNX KBaIPATOB, MOAUMUITPOBAHHOTO JJIsI BBHITNC-
JIEHUsI BECOBBIX KODMHUIMEHTOB CIEKTPAJIbHBIX KOHIOHEHT
dypoe. llpuBemenbl mnpuMepbl pe3yabTaToB 00pabOTKH.
Cjiesiaibl  BBIBOJBI O  I1€JIECOOOPA3HOCTH  MCIOJIb30BAHUS
9TUX METOJ0B TMPH AHAIN3E aAKYCTO-3/IEKTPOMATHUTHON
TeO9IMUCCHH.
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1.19 MoxaenmupoBaHne NOTEHIINAJIbHBIX
BO3MOXKHOCTEN M3MepeHn
TeMIepaTypbl B cpejiHeill atmocdepe
JAnJapoM U3 KOCMOCA

Mapuuee B.H., Boukoscxut /. A.

Huemumym onmuxyu ammocgepo, um. B.E. Syesa CO
PAH, Tomcxk

[TpoBetena omeHKAa BO3MOXKHOCTEH HW3MepeHWil TeMIepaTy-
Pbl METOJIOM YIPYIOT'O MOJEKYJASIPHOIO DPacCesdHusl CBeTa
JINJIAPOM  KOCMHUYEeCKOro OaszmpoBanugd. DBoinojHen pacder
MOTPENTHOCTENR JTUJTAPHBIX U3MEPEHUNH TEeMIIEPATYPBI B CPEJI-
Heit armoccdepe B YP-quanazone JJIMH BOJIH. B KadecTse
nepegaTduKka Jaugapa ObL1 B3aT TBepaorenbHblii Nd: YAG
— Ja3ep ¢ W3TyUeHWeM Ha 3 W 4 TapMOHHWKAX C JITUHAMUA
BosiH 353 m 266mm. I[lokazana mepcrHeKTHBHOCTHL 30H/U-
POBaHWA JIa3epoOM Ha JIJINHE BOJHBI 353HM., MPHU KOTOPOM
OXBaThIBaeTCd M3MepeHuaMHu WHTepBas BeicoT 10-7T0kM Has
3aTeMHEHHOM MOBEPXHOCTHIO 3e€MHOTO Imapa. l3mepenus
Jla3epoM ¢ JJIMHOW BOJIHBI 266HM B cpemneit armocdepe
NPAKTUYEeCKN He BO3MOXKHBI M3-3a HOIJIONIEHWS W3JIyd9eHUs
O30HOM.
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1.20 MogemupoBaHue XxapaKTEPUCTUK
cBeTOopaccedHUd KalleJIbHbIX
MOJINAVCIEPCHBIX 00JIAKOB

Kpusopomos K.A., Hu E.B., Bproxanosa B.B.

Haovuonarvrnt uccaedosamenveruts Tomerxut
20¢cydapcmeenHuili YHUBEPCUMEM,

Ob6s1aunble MOJIs OKA3bIBAIOT CYNIECTBEHHOE B/IMAHUE HA pa-
JMAIUOHHBINA Oananc 3emun. IlodTomy /i Mporuo3mpoBa-
HUsI KJIMMATa U MOrOJAbl TpebyeTcs 3HAHHE XapaKTePUCTHUK
00JIAKOB, B TOM YHCJe UX MUKDPOCTPYKTYphI (bazoBoro co-
craBa, HOPMBI U PA3MeEPOB 4YacTHI]). B pa3BUTHIX cTpaHax
Mupa 00JIbIITIoe BHUMAHUE YIeI9eTCS Pa3BUTUIO METOJIOB Jia-
3epHOT0O 30HIMPOBaHWA OKpyzKatomeil cpenbl. [Ipenmyte-
CTBa METOJAOB JAa3€PHOTO 30HIMPOBAHUA 3aKJIOYALTCA BO3-
MOYKHOCTU HEPa3pyLIALIEro KOHTPOJIA HPAKTUYECKU B pe-
JKAMe PeAJIbHOIO BPEMEHU C BBICOKHM IIPOCTPAHCTBEHHBIM
pas3penieHneM.

NuaTepuperanusd JUIaPHBIX JaHHBIX dallle BCErO OCYIIECTB-
JigeTcd Ha OCHOBE YPABHEHUA Ja3€PHOTO 30HIUPOBAHNS, CB-
3BIBAIOIIETO PETUCTPUPYEMYIO MOITHOCTH OTPAKEHHOTO W3-
JIydeHUud C mapaMeTpaMu MPUEMO-TIePeaatoIteii CHCTeMbI J1-
napa W xXapakTepuctukamu cpefbl. OJHAKO 3TO ypaBHEHHE
OTPAHUYEHO 30HAMPOBaHHEM OOpa30BaHMI MaJioil OnTHYe-
CKOil TIOTHOCTH (HAIPHMEpD, TAKWX KaK cJabble JBIMKH).
[Ipu 3omaUpOBaHUN 00J1AKOB, TYMAHOB ¥ IIOTHBIX JIBIMOK B
JIMJAPHBINH CUT'HAJ BHOCAT BKJIa L (DOTOHBI, IIPETEPIIEBIINE HE
TOJIBKO OJHOKPATHOE, HO M MHOTOKpaTHOe paccessane. OmauH
U3 CII0CODOOB ONKMCAHUs TAKOr'O JIUJAPHOTO CUT'HAJA OCHOBAH
HA HCIIOJIb30BAHUN NMPHOINKEHNA IBYKPATHOTO PaCCesiHUs.
YPOBeHb JIBYKPATHOIO PACCESTHUSI B JIMIAPHOM CHUTHAJE (110
CPABHEHWIO C OJHOKPATHBIM) OT OJHOPOJIHBIX KAIleJIbHBIX
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00J1aKOB HUKHEIro sipyca B OOJIbIIeifl CTeleHu Olpe/IeisieT-
€S ONTHIECKUMU XaPAKTEPUCTUKAME. TUCTEHHOE MOIEJTNPO-
BaHUe JIWIAPHOTO CUTHAJA HA OCHOBE yPaBHEHWS JIa3ePHO-
r0 30HIMPOBAaHUSI B NMPHOINKEHNH IBYKPATHOIO PACCETHHS
CONPSI?KEHO ¢ HHTerpHpoBaHueM (DYHKIMH, XapaKTepU3yIio-
meiicst ObICTPBIM YOBIBaHHEM B 001aCTH MAaJIbIX YIJIOB M Ha-
JINYUeM JIOKATbHBIX IKCTpeMyMOB. CJI0KHAsT yT/IOBas 3aBU-
CUMOCTh XapPaKTEPUCTHK CBETOPACCESTHUS TOJIHIACITEPCHBIX
a3pO30JIbHBIX 0Opa3oBaHuil 00bICHIET OTCYTCTBHE €€ aHa-
JUTHIECKOro omucanus. [losTomMy mpu IUCIeHHOM MOIEIH-
POBAHUU JIMJIAPHOIO CUTHAJA OT ONTHYECKH ILIOTHBIX CPE,
KaK MPABUJIO, HYKHBIE 3HAYEHUS] BBIYUC/ISIOTCS MyTEM pe-
IMeHNsT CUCTEMbI YPaBHEHUI, MO0 TyTEM MHTEPIOJISIIINN 3a-
paHee pacCYNTAHHON YIJIOBOH 3aBHCHMOCTH HHTEHCHBHOCTH
PACCeSTHHOT'O U3JIyIeHHUS.

B noxiaze oOcy:KmaeTcs aHAJIM3 MPUMEHHMOCTH AJTOPHT-
MOB HHTEPIOJISIIIAN XaPAKTEPUCTUK CBETOPACCESIHUSI KATIE Ih-
HBIX TOJIUIUCIIEPCHBIX 00IAKOB, XapakTepHbiX mAjia Kamaar-
CKOT'O PernoHa.

1.21 Hab6aoaerne 3 deKTOB COTHEYHOTO
tepMuHaTopa B II9C B mepuon
aeiicTBud TaiipyHOB.

FEdemcxuii U.K., Ioasxosa A.C., Hcrokesuy FO.B.
ncs3® CO PAH
V3BecTHO, 9TO MPOXOXKJIEHHE COJHEYHOTO TEePpMUHATOPA

BBI3BIBAET TeHepaluio HOHOCKEPHBIX BO3MYIIEHUN pa3aInd-
HOro MaciiTaba, B TOM YHC/€ BOJHOBBIX IIAKETOB B HOJHOM
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ssiekTportHom cojiepxanuun (II9C) ¢ nepuogom nopsiika 20
mua. B pabore mpomogurcs amanu3 muaamukn [[9C Han
Slnonneit U MOKA3LIBAETCs, YTO WHTEHCUBHOCTH T'e€HEPHUPYe-
MBIX TepMmuHaTopoM Bapuanuii [19C ¢ nepuonamu 2-20 Mun
YBEJTHUIUBACTCS B TIEPUO/IbI TPOXOXKIeHUST TafihyHOB.

1.22 Hamnps>keHHOCTh aTM0oCc(dEePHOTO0
3JIEKTPUYIECKOTO MOJId B 3aBUCUMOCTHU
OT reorpaduiecKoili MINpPOTHI
MECTHOCTMU.

Kapumos P.P., Koanos B.I.

HK®NA CO PAH

B nannoit pabore 1mpejicraB/ieHbl Pe3yJbTaTbl U3MepPEeHHs
HAIPSI)KEHHOCTH ~ aTMOC(EPHOTO  IJEKTPUIECKOTO  TOJIS
BO BpeMs SKCIEIUNNOHHBIX HAOJIOJEHNN Ha TEII0X0/1e
"Mexanuk Kymubun'"mno maprmpyty fxyrck-Tukcu-SKyTek.
Okcueanius upoxonusaa B ceHTsope 2010 roma. M3mepe-
HUS HAIpPSKEHHOCTH SJEKTPUUIECKOTO IO MPOBOIWINCD
HerpepbiBHO Ha mupoTtax ¢ 62N mo 72N. Jlns uzmepenus
9JEKTPUIECKOTO TIOJIsT MCIOIB30BAJICS JMEKTPOCTATHIECKUI
dbatokemeTp ¢ auanasonom usmepenust + /-50kB /M. Tak xe
OCYIIECTBJISIACH CHHXPOHHAS 3aIUCh KOOPIMHAT U BBICOTHI
HaJ ypoBHeM Mops ¢ momoimbio GPS-mpuemunka Trimble.
Amnajiorossrii curnas ¢ guokemerpa onudposbiBaica AT
E-154 L-Card wm samuceiBaJsics Ha HOyTOyK. B pabore mc-
HOJIb3YIOTCA JIAHHBIE JJEKTPUICCKOTO IOJId C Pa3pelnieHueM
1 cekynga um jganasle GPS-npueMnmka ¢ pasperieHaeM 5
munyT. Antenna GPS-npuemuunka u duoreMerp ObLIN
YCTAHOBJICHbI Ha BepxHeil majybe 1o npasomy oOopry. [lo
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pe3yJibTaM U3MEPEHMH YCTAHOBJIEHO, YTO HAIPSIZKEHHOCTD
110J11 YOBIBAET € YBEJMYEHHEM TITHPOTHI. DTO MOKHO 0ObsIC-
HUTH TEM, YTO BEJMYMHA HAIPSAKEHHOCTH 110/ B YCJIOBUAX
XOPOIIEH TOro/Ibl ONPEJIeJISeTCsl COCTOSHUEM HOHOCHEPHI,
KOTOpPOE IPEeTepIeBaeT HEKOTOPble U3MEHEHUs B 3aBHCHMO-
CTH OT TUPOTHI (T.H. MTUPOTHBIH XOJ).

1.23 Omnpeaeseane napamMmeTrpa paccessHUs
Ha MOHOC(EepHOM 3KpaHe IIpu
PACHIpPOCTPaHEHNN PAANOCUTHAJIA B
KaHaJie 3emiis—onocdepa B
KOPOTKOBOJIHOBOM AMAIIa30HE
PaaANOBOJIH.

Benos C.FO.}, Benosa U.H.?

L Mockoscruti 20cydapemeentiviti ynusepcumem umenu
M.B. Jlomonocosa, 2. Mockea, Poccus.
2 Hnuemumym dusuxu ammocdepv. umenu A.M. Obyzosa
PAH, 2. Mockea, Poccus.

B pabore mpejiokeH HOBBIIT HEKOT€PEHTHBINT MeTO 1 OIeHKN
napamerpa curaan/imym Betta k monocdepHOro curuasa.
BruinonHen cpaBHUTEIbHBIN aHAIN3 U MMOKA3aHO, YTO IO aHa-
JUTHIECKO (OTHOCUTEIBHON) TOYHOCTH ONpe/IeJIeH s Tapa-
MeTpa Betta k HOBBIIl MeTOm Ha MOPSI0K MPEBOCXOIUT IITH-
POKO MCHOJIb3YyeMbIIl CTaHAAPTHLIA U OJHOIO HOPAAKA € U3-
BECTHOM KOIepeHTHOH MEeTOAUKOM.

[Tapamerp Betta k Bo3BpamiéHHOrO, 4aCTUYHO pPACCEAHHO-
ro noHOCEPHOro CUTHAJIA IPEJCTABIdeT HHTEPEC KaK BaK-
Hasl XapaKTePHCTUKA "BO3MYIIEHHOCTH , "MYTHOCTH CTATHU-
CTHYECKH HEOJHOPOIHON nOHOCEPHOIT 1/1a3Mbl, TOKA3ATE/ b
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Ha/IE2KHOCTU PAOOTHI HOHOC(EPHBIX KAHAJIOB CBA3U, a TaKKe
MUArHOCTHYeCKuX KanaaoB. OnepaTuBHas U HAIEXKHAS OTICH-
ka mapamerpa Betta k wmmeer obmiedusndeckuit mnrepec
(pagmodusnka, reodusnka, ONTUKA U T. JI.); KOHKPETH3AIUS
OCyTIeCcTBIeHa JJId noHOchepHOTO caydasd. /laHHbIil nuarma-
30H MO3BOJIAET JTUATHOCTUPOBATD W MOANOBEPXHOCTHBIH CI0M
3eMJTH Ha TIPeIMeT MPeIBECTHUKOB 3eMJIeTPSICEHUI, TOCKO b
Ky mapamMerp paccesHus (pOPMUPYeTCsl TaKyKe U HeOQTHOPO/I-
HOCTSAMH TU3JIEKTPIIECKON MTPOHUTIAEMOCTH TO/IITOBEPXHOCT-
HBIX CTPYKTYD.

UccnenoBan Bompoc 00 ONTUMU3BAINE METOIUK HU3Mepe-
Hug napamerpa Betta k ¢ Touku 3penus J0mycKaemMbix
AHAJNTHIECKHX (OTHOCHTEJIBHBIX) TorpertHocTeii. VHmekce
K=E,R2,R4 - o3navaeT perucrpupyeMblii IepBUUHBII TTapa-
MeTp: KBaJparypy E mam ormbaromnyo R u coorBeTcTBYyIO-
muit meron (E - xorepentusiii; R2, R4 - HekorepeHTHbIE).

B pabore upejcraniienbl rpaduKu MOBEJIEHUST aHAJINTHYE-
CKUX (OTHOCHTEJbHBIX) TIONPEITHOCTE /1J1sT YKa3aHHBIX MEeTO-
auK (6e3 yuéra cTaTHCTHIeCKUX ONMHOOK) B IHATTA30HE IKC-
HepUMEHTAJIbHO Hab/IogaeMbIX 3HadeHuit Betta k. ITokasza-
1o, uro Eps*E u Eps*R4 oxnoro nopsiaka (Eps*R4 = 3/2
Eps*E) u cymecrBeHHO MPEBOCXOJAT 110 TOYHOCTH U3Mepe-
uust Betta k no cranpapraoit R2-meronuke Eps*R2.

B wrore, ycraHOBieHO, WTO JOCTATOYHAS AHAJIATHIECKAS
TOYHOCTH m3MepeHus Betta k MmoxkeT OBITH JOCTHTHYTA W
IPU HUCIOJb30BAHUN HEKOT€PEHTHON ammapaTrypbl ¢ HOMO-
IIBI0 HOBOM MeTonuku R4.

30



1.24 OcobeHHOCTU BJINAHUA COJTHEYHOI
aKTUBHOCTU HA TeMIepaTypy
BBICOKONTMPOTHOM Me301ay3bl HaJI
Axyrtueii B 23 nukJie.

Ammocosa A.M., Ammocos IL11., Taepuavesa I A.,
Koamoscxot U.H.

Huemumym Kocmopusuueckuxr Hceaedosanuti u
Asporomuu um. FO.I'. Hlagepa CO PAH

[Ipencrapiaen aHaJu3 W3MEHEHUs] TeMIEpPATypbl O0JIACTH
Me3011ay3bl HA OCHOBE U3MEpeHUs BPAIaTe/JbHON TeMiiepa-
ryper OH(6,2) B 3aBucuMocTd OT COJHEYHONW AKTHBHOCTH.
Habaronenust mpoBoamiuch Ha cranmun Maiimara (63.040 N,
129.51° E) na mepuon ¢ asrycra 1999 roga no mapt 2013
roga. M3mepenus Beayrcsa wuHOPaKpacHBIM OHOPOBBIM
cuekTporpadgom. Temieparypa olpejesisjiach 110 pacipe-
AEJIEHUI0 HWHTEHCHUBHOCTH HM3JIYICHHA B Pa3HbBIX BeETBAX
MOJIEKYJIPHON  mosiockl  ruapokcmia.  CpenHeMecsIHbe
OCTATKH TeMIIEPaTypPhl MOCTe BBIYUTAHUA CE30HHON KInMa-
TUYECKOH COCTABJISIONIEH OBLIM MCIIOJIBL30BAHBI /I MOKCKA,
COJTHEUHOM COCTABJSIONIEl B TeMIepaTypHOM OTKIHKe. 3a-
BHCHMOCTb TEMIIEPATYPbl OT COJHEYHON aKTHBHOCTU ObLIa
HCCJIe/IOBAHA C TMOMOIIBIO MOTOKA OTTaBhl HA JITMHE BOJHBI
10.7 cm. JIunelitHasg perpeccus OCTATOYHBIX TEMIIEPATYP JAaeT
OTKJIMK Ha COJHEYHYIO aKTUBHOCTH pasublii 4.272.5 K/100
conmuevaHbIx moTokos eaunull (SFU). KpocckoppeagmmonHbit
aHa/In3 MMOKa3aJj, YTO U3MEHEHUs OCTATOYHO! TeMIepaTypbl
OTCTAIOT 3a HU3MEHEHHSIMH COJHEYHOIl aKTHBHOCTH C 3a-
JIepKKoil B 25 MecsnenB. OTKIUK TeMIepaTypbl Ha BIUIHUE
l1-neTrHero cosHevYHOro MUKJA OPH 33aJep2KKe B 2D MecsIleB
nocruraer 7K/100 SFU. PaGora BbinosHeHa pu (bUHAHCO-
BOIl noiepzkke rpanta «Hayuno-oOpasoBaresbubiii (hoH
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HO/JIEPZKKI MOJIOJbIX yuenbix Pecuybsmku Caxa (fkyrust)s
201604010210.

1.25 OcobeHHOCTU CBA3M OMACHBIX
MeTeopoJiorndeckux sasjenuii (OM)
U [MUKJIOB COJTHEYHOUN aKTUBHOCTHU HA

CeBepHoMm KaBkaze

Xopeyanu D.A., Aezazosa M.B.
Buwicokozopnwiti 2eousuneckutl uncmumym

B nmammoit paboTe paccMaTpHUBAETCd B3aUMOCBIA3b MEXKIY
OMaCHbIMH  TeO(U3NYECKUME TPOIECCAMU U COJHEYHOM
aKTHBHOCTHIO. IIpoBemeH aHaJW3 IMUKINYECKON JMHAMUAKH
U KOPPEeJaIHUOHHON CBSA3M CPEJIHEr0I0BOr0, CE30HHOIO,
BPEMEHHOTO paclpeie/IeHdsd ONAacHbIX MeTeOpPOJIOTHIECKUX
ABJICHUN C BapUallUsIMU COJHEYHON AKTUBHOCTU 34 aHa-
JIOTHYHBIE TEPHObl BpeMeHu. Pe3ysibrare HCC/IeI0BAHUS
MOKa3aJIM CJAEAYIONee: BPEMEHHON XOJI COJTHEYHON aKTHB-
Hoctu W B cpejiHEMECAYHOM pacIpeeeHud JI0OCTaTOYHO
CHHXpOHeH ¢ pacupegeseaneM OMIA wu  koddduiument
koppenastiuu Mexkay N u W B cpeanem pasen 0,77; Koadpdu-
IUEHT KOPPEJILalny CpeaHerogoBoro pacupegenenuns OME
U COJTHEUHOH aKTHBHOCTH AOCTATOYHO BBICOK W paBeH (,82;
rofel ¢ Makcumymom OMS xapakTepu3yrorcss MakCUMAaJIb-
HBIM HPOABJICHUAM COJTHEYHOM aKTHBHOCTH, & T'OJAM CIIaJIa
COJIHEUHOM aKTUBHOCTU COOTBETCTBYET CIIAJl MHTEHCUBHOCTH

OM4I.
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1.26 Omnenka nameneans 3P HekKTUBHOMN
BBICOTHI BOJTHOBOa 3eMJIss-moHOocdepa
mo BapuarmuaM ¢da3zst OHYUY-HY
PAAMOCUTHAJIOB B TEPUO/] COJTHETHOTO
3aTMEHUS

Kopcaros A.A.Y, Kosaoe B.U.1?, Kapumos P.P.!

Y Hnemumym wocmodusuneckus uccaedosarudi u
aspornomuu um. FO.I'. Hlagepa CO PAH
2 Cesepo-Bocmounuili Pedeparvhili yrusepcumem um.
M.K. Ammocosa

ITpu perucrpamuun B fKyTcke mojydeHbl yCTOHYHUBBIE CY-
tounbie Bapuanun ¢azsi OHY-HY curmanos ymaaéHHBIX
pagumoctannuit. B mepuon conneunoro 3armenms 20 - 21
Mag 2012 roga B mepuojipl 3aTeHeHud JIyHOI Tpace pacmpo-
crpaneHusi 3aduKCUpoBaHbl Bapualuu dasbl cUrHajaoB. B
curnane cranmmu JJY40 (40 kT, 37.4N, 140.84 E) uzme-
nenne daznbr coctamio 0,77 pax. B curnane crannnun NPM
(21,4 xT'm, 21.4N, 158.1E) u3menenue dasnl cocrapuio 0,54
paa. Ha ocHoBe 3Hauenuii 6eccesieBbIX 9JIEMEHTOB 3aTMEHHSI
20 - 21 mag 2012 mosydeHB pacupegeeHud OTHOIIEHUS
mwiomaaeir oTKpbiToit wactn CoMHIA K TOJHOH BIOJb pa-
muorpace JJY40-Akyrek (2850 km) uw NPM-fxyrck (6995
KM), 10 sjgeMenTaM Tpacchl 200 KM ¥ BPEMEHHBIM paspe-
meHneM 3 MUHYTHI. MeToa0oM HaHMMeHBITUX KBaJApaToB, IO
JAHHBIM O BapHanusax ¢a3bl BO BpeMs 3aTMEHHsT OIpee1eH
HOPMHPOBOYHBIT KO @MUIMEHT, CBA3LIBAIONIMI N3MEeHeHne
3 eRTUBHON BBICOTHI BOJTHOBOAA 3emisa-unoHocdepa (ypo-
BEHb IIOCTOSIHHON KOHIEHTPAIUU 3JEKTPOHOB HOHOCQEPDI
BJI0JIb TPACChI PACIPOCTPAHEHUs) W JorapuM OTHOIICHHSI
MOTOKA COJTHEYHOTO U3JYUYEeHUs BO BpeMs 3aTMeHHS K I0JI-
HOMY IIOTOKY M3JIydeHusl B jHEBHOE Bpemsi. HopmupoBodHbie
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ko3 duimenTsl paBubl 3,27 u 2,27 KM Jyid  pajuoTpacc
JIJY40-Axyrck u NPM-{kyrck coorBercrenno. Makcu-
MaJIbHOE M3MEHEHMe BBICOTHI BOJTHOBOJA 3eMisd-HoHocdepa
B IIEPHUOJ, MAKCUMAJIbHOTO 3aTeHeHnd Tpacchl JJY40-AxyTcek
(22:47 UT) cocrasumo 4,63 km (39N 140E, ®=0,88). Ha
tpacce NPM-¢kyrek (23:52 UT) MakcuMaibHOe H3MEHEHHe
cocrasmio 4,25 km (49N 177E, ©=0,96). Pabora noanep:ka-
na PODI, npoektsr 15-45-05005 p-Boctok-a, 15-45-05135
p-BocToK-a 1 dactuano PH® (mpoext 14-19-01079).

1.27 IIpumeHeHHME METOIA MOATAJKUBAHULA
yOpyroii HUTH B 33a49aX pPaJanoOCBA3M
M CEeCMOJIOTnun

Hocuxos M.A.Y, Beccapab IT.D.%2, Kaumenro M.B.3

U Baamutickuti dedeparvnuiti ynusepcumem umer
Ummanyuna Kanma, 2. Karununepad, Poccus
2 Kopoaescruti mexnoro2uMeckuti unemumym, 2.
Cmoxeonom, Llseyusn
3 Banadnoe omoenenue Hucmumyma 3emmno2o
ME2HEMUIMA, UOHOCPHEPDL U PACTPOCMPAHEHUSA PLOUOSONH
um. H.B. IIywxosa PAH, 2. Kaaununepad, Poccus

[IpencTaBieHo mpuMeHeHNEe HOBOTO MOAXO0a K PEleHuIo 3a-
J1ad O PACIPOCTPAHEHWN PAJTUOBOTH U BOJH CEHCMUIECKOTO
HPOUCXOZK/IEHUS ¢ (PUKCUPOBAHHBIMH TOYKAMU U3JIyUCHUS U
npuemMa. Perenne 3a7a4 paccMaTpuBaeTCd B MPUO/IUKEHUH
reoMeTpUIecKoil ONTUKN. B ocHOBe mpejjiaraeMoro MeToja
gexxuT nupuHun @Pepma ansg GyHKIHOHATA ONTHIECKOH
JUIMHBL TYyTH Jyda. VckoMoe pellieHre HaXOMUTCS IYTeM
npgaMoit Munumusanuu QGyHkiumonasa. Jlannas mMeroauka

34



HPOTECTUPOBAHA HA PAa3JIMYHbLIX JIBYMEPHbIX MOJIEJIbHbIX
HW30TPOIHBIX CPeJax, B TOM YHUCJEe C y4eTOM HeOJIHOPOJHO-
creii. [TpoBenennoe cpaBHeHUE TOJIYUYEHHBIX PE3YJIBTATOB C
W3BECTHBIMU AHAJUTAYCCKUMA DPEINICHUAMA W YHACIECHHBIMUA
peleHuaMu 0 METOJy TPHCTPEJKH TMOKAa3aJh XOpoliee
corsacue. lIpomemoncTpupoBaHa BO3MOXKHOCTEH —IOJTYUE-
HUs HECKOJbKHX perenuii. [IpoBenenbl anain3 M ONEHKA
BO3MOXKHOCTH IIOMCKA BEPXHUX, HUYKHUX HUOHOCKHEPHBIX
Jydeil ¢ TOYKHW 3pEHU TCOPUU BAPHUAIMOHHOTO UCUYUCIICHUS.
(Ob6o3HaYEeHBI OCHOBHBIE TPYJIHOCTU UX ONpeJIeSIeHus U MyTH
BO3MOXKHOT'O PEITeHUs.

1.28 IIpob6sema mHTepHpeTanum JaHHBIX
JIA3€PHOr0 IOJIAPU3AIMOHHOT'O
30HANPOBaHNSA 00JIaKOB BEPXHETO
Apyca Ha OCHOBE TEOPETUYECKU
paccYuMTaHHBIX MaTPUI, OOPATHOTO
paccedHUd CBETA MOHO/IUCIIEPCHBIMU
KPUCTAJIJIAMU JbOA

Camoxsanos U.B., Bproxanos U./.

Havuonarvrni uccaedosamenveruts Tomerutl
20cydapcmeentbili YHUBEPCUMEM,

Koppekrhblii yuér Biausinust 00J1aKOB BEPXHEI'0 sipyca Ha pe-
3yJIbTATHl PACYETa PaaHalnOHHOrO OasaHca 3eMIn OCTagTCs
BayKHOI Hepernénnoii mpobsemoii. /leso B Tom, aTo mporyc-
KaHue Mnpuxojsdinero Co/JIHEYHOr0 M3JIYYeHHS U YXOALAIIEro
TeILJIOBOTO HU3JIYUEeHHS 3eMJId TaKHMH OOJIAKAMHU OIpeieIs-
ercs CBOMCTBAMU MX MUKPOCTPYKTYPbI, B TOM YHUCJI€, IIPO-
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CTPAHCTBEHHON opueHTalMeil HechHepUIeCKux JieJdHbIX 4da-
crun,. VI3MepuTh OpHeHTAIMI0 YaCTHI] TPAIHIIHOHHBIMI KOH-
TaKTHBIMU TpUOOpaMu B 00JaKaX HEBO3MOYKHO, MOCKOJIBKY
npu 3abope npod dra mHMOPMAIUS 0 MUKPOCTPYKTYpe aH-
caMOJigd KPUCTAINICCKAX JACTHIL JIbJIa MOIPOCTY TEPSIETC.
[Tonnas wHGOpPMAIII 0 MUKPOCTPYKTYPE 00/1aKa COTePAKHUT-
cst B ero Marpuie obparuoro paccesinus csera (MOPC), cBs-
3pIBaoIeil BekTop-napaMerp CTOKcA 30HINPYIOMIErO W3JIy-
YeHUs U PAcCeIHHOro 00JIAYHBIMU YacTUIAMU Ha3ajl. Mero-
JIMKa, SKcIepuMeHTaIbHbIX u3Mepenuit MOPC peanuszoBana
HA BBICOTHOM MOJISIPU3AIMOHHOM Juaape HammonaabHoro nc-
c1e10BaTeIbCKOr0 TOMCKOro rocy1apCTBEHHOIO Yy HUBEPCHTE-
Ta. B oTimune o1 cymecTByOIUX aHAJIOTOB, STOT JUAAD 03~
BoJiseT ompeaesnTh Bce 16 snemenTop MOPC. 3a mocie-
HHe JBa JlecdTKa JeT HaMu HaxoiuieH maccuB MOPC obna-
koB BepxHero spyca (OB), conepxamntuii 6osee 500 mar-
pun. OpHako, mpob/eMa HHTEPHPETAIUN dKCIEePUMEHTAIb-
HBIX JTAHHBIX, CBA3aHHAS C OIIEHKON apaMeTpoB OPHEHTAIINH
KPUCTALINYECKUX YaCTHIL, IO CUX TOp He perreHa. [aBHas
HPUYMHA - OTCYTCTBHE CTPOrOil TEOPUHU PaccesiHus JEKTPO-
MarHUTHBIX BOJIH HA COBOKYITHOCTH IPOCTPAHCTBEHHO OPH-
eHTHPOBAHHBIX YaCTHIL JibJa. Hall moaxos K perieHuo 00-
pPATHON 3a/1a9M - ONPEIEJeHIH TapaMeTPOB MUKPOCTPYKTY-
pbI 00JIAKOB - 3aK/JII0YAETCA B COMOCTABJAEHUH SKCIEPHMEH-
taapHo nosydenasix MOPC ¢ paccunTaHHBIME TeopeTude-
cku. B HacTosImeM j1oK1a1e 00CyKIAI0TCS pe3yJIbTaThl OleH-
K MUKpPOCTPYKTYpel OBY ma ocHOBe comocTaBieHUsT IKC-
nepuMenTaababix MOPC, ¢ Teopermyecku paccunTaHHBIME
MOPC s nmonuaucnepcHbiX aHcamMOeil JTeIsiHbIX JaCTHIIL.
[Ipu sTom, nonumucnepcuas MOPC paccunTbhiBaach, Kak
ajuTHBHAsT cyMMa (¢ BecoBbiMu Kodddunuentamu) MOPC
JIJIST MOHOJHUCIEPCHBIX aHcaMOJeil JeasHBbIX KPUCTAJLIOB C
Y4IETOM peaJbHBIX apaMeTpoB (DYHKINA pacipeaeaeHns da-
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cTul, B obsiakax 110 popme, pasmepam u rapaMerpaMm Ipo-
CTPAHCTBEHHOW OpUEHTAIUH.

Pabora Bermosnena npu noggepkke POOIT (Tpant 16-
05-00710) u Muunobpuayku P® B pamkax IIporpammsr
"Hayunprit dpoung um. .M. Menneneea Tomckoro rocymap-
crBenHoro yuuepcurera’ (mpoekt 8.1.12.2015).

1.29 IIporpaMMHO-BBIYHCIUTEIbHAL

cucreMa Ajd 06padboTKM JIMIaAPHBIX
maaabpix Ha MCB3A NMOA CO PAH

Mapuues B.H., Boukxoscxuti /. A.

HUrnemumym onmuku ammocgpepv, um. B.E. Byesa CO
PAH, Tomck

[TporpamMubIii KOMILJIEKC TIpeHa3HauYeH j1jid 00paboTKu Ju-
JapHBIX CUTHAJOB Ha MaJIOW CTAQHIIMH BBICOTHOTO 30HIUPO-
sarust armocdepsr TOA CO PAH(MCB3A), nosposstroriuit
BOCCTAHABJIMBATH BEePTUKAJIbHBIE ITPOMUILHBIE XapaKTepH-
CTHKHU a3PO30Jis, TEMIEPATyPhl, ILIOTHOCTH B CPEIHENR aTMO-
cdepe. Pesyabrarom paboThl KOMILIEKCA ABJIMIOTCS TabJIM-
IIbI, B KOTOPBIX MTPEJCTABICHBI PE3YJIHTATHI PACUYETOB TTPOdU-
JIeil IO BBICOTE B YHCJIEHHOM BH/JIE€ B I'PagdHIeCKOe MPeICTaB-
JIEHHe pacdeToB B BHje rpadpuroB. O6paboTaHHbIe JaHHbIE
xpansaTcs B popmare HDF5.
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1.30 Pacno3HaBaHue CBHCTHIIAX
arMochepuKkoB B
OHY-cnekTporpammax

Maavw E.A.Y, Bodunuap I'M.?', Yepnesa H.B.?

U Kamuamexuti 2ocydapemeennuidi yrusepcumem ument
Bumyca Bepunea
2 Hnemumym kocmodusuneckux uccaedosanuti u
pacnpocmparenus paduososn JIBO PAH

B joksajse onuchiBaeTcs cucreMa pacuo3HaBaHus rpadu-
4ecKuX 06pa30B CBUCTAIINX aTMOCGHEPHKOB (BHCTIEPOB) B
cuexktporpammax OHY-paamocurnanos. Cucrema paboraer
C CreKTporpaMMaMu 15-MuHYTHBIX oTpeskoB OHY-curnaia.
ITporece paco3HaBaHUs COCTOUT M3 TPEX ITAIOB:

1. MeananHag pUIALTPAIUS CIEKTPOTPAMMBI C EJIbIO T0-
JlaBjieHns aTMOC(HEPUKOB U Y3KOIOJIOCHBIX ITyMOB;

2. HeJMHeHOe IpeoOpa30BaHMe ILIOCKOCTH BpeMsI-
4acToTa C LEJIbIO BbIIPIM/IEHUS 00pPa30B BUCT/IEPOB;

3. pacrno3HaBaHue BHUCTJIEPOB B IPeoOpPa30BaHHON CIIEK-
TporpaMMe HEUPOHHOI CEThIO.

PaccmarpuBatorcst npumepbl padOThl CUCTEMBbI, 00CY XK IAETCS
ee OBICTPOEHCTBIE W HAJIEKHOCTD.
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1.31 Pe3yabraThl n3mepeHumii
XapaKTepUuCTUK MOHU3AIUN
MPU3EMHOTO CJIOSI M COAEePXKAaHUST
pagoHa-222 B mmouBe m armocdepe Ha
Oepery o3epa Baiikau

Hanvuwruna U.H.', Hempoesa I'I'', Bypaesa E. A1,
Ilempos A.U.}, Ezopos E.B.2, Ilempos H. A3,
Macaos C.A?

L FOotenwti dpedepanrvnniti ynusepcumem
2. 000 KB «Mempocneymexnuxas
3 Ungpopmavuornwti yenmp, I'Y MBJI Poccuu no
Pocmoscroti obaacmu

[Tonydennble paHee MO pe3yabTaTaM IKCIETUITHOHHBIX U3Me-
pennii 1987 - 1991 rr. B [Ipubaiikanse (noc. Bosbmue Korsr)
cpejiHue 3a nepuoj, HabJIIIeHTH B JIeTHHE MECAIbI PO uIn
HOJITPHBIX YACJIbHBIX 3JIEKTPONPOBOHOCTE BO3/IyXa B CJIOE
0 - 5 MeTpOB He OOHAPYKUBAIOT 3AMETHOTO YBeTNUEHNS 3HA~
YeHUIl 3JeKTPOIPOBOTHOCTH MO Mepe MPUOTHKEHUS K 3eM-
HOW MOBEPXHOCTH. DTO OOCTOSTENIHCTBO CBHJIETEILCTBYET O
cJ1a00M 3MAaHUPOBAHUY ITOYBBI, 0OYCJIOBICHHOM JIUOO HUZKUM
coJiepyKaHueM 3dMAaHAIWi B MOYBe, JTUOO TJIOXUMH YCJIOBUSI-
MU BBIXOJIa UX B aTMOChepy. DKCIeTUITUOHHBI U3MePUTeThb-
HBI{I KOMIIJIEKC TOT'O BPEMeHW He BKJIIOYA B cebd mpubopoB
TS TOTYYeHUs TAHHBIX O XapaKTePUCTUKAX PATHOAKTUBHO-
CTH TIOYB U aTrMOC(hepbl, M03TOMY JaTh OLUEHKY HUCTOYHHKOB
NOHU3AINK B IIYHKTE HAO/II0/ICHUI He OBbIJI0 BO3MOXKHOCTH.

B miore 2015 roma B moc. boabmme KoTsl Ha m3MepuTeb-
HOW TTIOMIA/IKe TPEebIIYIINX YKCIEIUNINNH TPOBe/IeHA CepHs
NapajaeTbHBIX W3MepPEeHH MOJISIPHBIX KOHIEHTPAIUN Jer-
kux noHoB (cyerynk noHoB "Candup-3K") u comepxanmus
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pajona-222 B armocdepe (pajoH-MOHHTOD

"AlphaGUARD PQ2000 PRO"). B3asarsl upobbl 1049B Ha CO-
JepzKaHue PaJuOHYKJINIOB.

C momompio paJIoH-MOHUTOPA U3MepeHa o0beMHas aKTHB-
HOCTDb PaJIoHa-222 B MOYBeHHOM rase. OKa3aj10ch, YTO COIep-
JKaHue paIoHa-222 B mouse Ha raybouHe 10 M cocTaBseT Je-
CATKH Thicsid bekkepesieil Ha KyOudeckuii MeTp, B TO BpeMsi
KaK B BO3JAyX€ €ro KOHIEHTpaIluA HeBeJINKa. I/ISMepI/ITeﬂb—
Hasl ILJIOTIAJIKa paciiojiaraercs Ha paccrodauu 150 MmeTpoB oT
oeperosoit tunun Baiikasa. [lo-Bugumomy, 61M30CTh I'pyH-
TOBBIX BOJ U COCTOSIHHE BEPXHETO CJIOSI TIOUBLI OIPEeIeIsIIOT
caaboe nocryiienre pajiona-222 B armocdepy mpu BblICOKOM
coJilepKaHuM ero B rpyHTe. B paboTe BHIMTOJIHEH COBMECTHBIH
aHAJIN3 FKCIEIUIMOHHBIX JTAHHBIX pa3HbIX mepuoaoB. Hosbie
JIAHHBIE MO3BOJISIOT 0oJiee Ka4eCTBEHHO HHTEPIPETHPOBATD
OIIyOJIMKOBAHHBIN paHee SKCIePUMEHTAILHBIN MaTepua..
Pabora Bbimosnena npu nojjepxkke Poccuiickoro ¢onjia
dbyunaventanpabix uccaenoBannii (POOI), rpanr 16-05-
00930 A.

1.32 Pe3yabTaThl JUAAPHBIX UCCJIEI0BAHUIN
TEePMUYECKOI0 pexKnMa crparocdepbl
Haa TomckoM

Mapuuee B.H., Boukoscxut /[.A.

HUrnemumym onmuku ammocgeps, um. B.E. Syesa CO
PAH, Tomex

O,ZLHI/IM U3 BarKHbIX HpI/IMeHeHI/Iﬁ JUJaPHBIX TEXHOJIOT I
ABJIdeTCd HCCIeJOBaHUe TEPMHUYCCKOT'O PpezKHuMa aTMOCCbe—
PhbI. Takue uccjaea0Baind B MOHUTOPDHHI'OBOM DpPEXKHME B
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uncruryre onruku armochepor CO PAH Obiin nagarsr c
1994 roma m mpomo/KaoTca B Hacrtogmee Bpemsa. Ocoboe
BHUMAHUE YIEAAETCS W3YYEHUIO IPOSIBIEHUS BHE3ATHBIX
BO3MYIIEHU B cpeHeil crparocdepe, BHI3BIBAEMBIX 3MMHU-
mu crparocdepubivu noremtenusivu (CIT). C noaydeHHBIME
0 JAHHOW TeMaTUKe pPe3yJbTATaMU MOYXKHO O3HAKOMHUTBCS
B paborax [1-6]. B nacrosieit crarhbe mpeacTaBIeHBI HC-
CJeJIOBAHUS BEPTUKAJIBHOIO PACIPEIEJeHU TEeMIEPaTyPhl
HaT TOMCKOM B BO3MYIIIEHHBIN U CIIOKOHHBIN epuoasl 20151

1.33 Pouap cTrparocdepHBIX
TPaBUTAIIMOHHBIX BOJIH B
dopMupoBaHNT HEOTHOPOTHOCTE
BepxHel arMocdepbI

Bacuaves II.A.Y, Kapnos U.B.12, Kweseuruti C.11.!

U Baamutickuti dedeparvroti ynusepcumem umen
Hmmanyura Kanma
2 K@ UBMHUPAH

B pabore mupejcraBieHbl  pe3ysibTaThl  MOJAEIHPOBAHUS
BJIUSHUS CTPATOC(PEPHLIX BHYTPEHHUX I'DaBUTAIMOHHBIX
sostH (BI'B) Ha cocrosinue Bepxueii armocdepsl. B kauecTse
JTUHAMHYECKOro Ipoliecca, ciocodHoro resepupoparsh BI'B,
pPaCCMATPUBAJICA IEepPUOJ  BHE3AIIHOTO  CTPATOCHEpHOro
noremennss (BCII). Yuciennoiit sxcmepument ObLI BbI-
NOJTHEH C NPUMEHEHHeM JBYMEPHOHW MOJEJN TeHePaluu W
pacnpocTpaneHud arMOoChEpPHBIX BOJIH, YIUTHIBAIOIIEH JTHC-
CUNIATHBHBIE W HeJHHEHHbIe IIPOLECCHI, COIPOBOKIAIONIAE
pacnpocTpanenue BOIH. VICTOYHHK BO3IMYIIEHHI TeMmepa-
TYPbl U IJIOTHOCTH, TOPOZKIAIONIMHA BOJIHOBYIO aKTHBHOCTD,
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ObLJI LIOCTPOEH B COOTBETCTBUU € HADJIIOMATEJbHBIMU JIAH-
aeiMun B mepuogsl BCIT u teopmeit BI'B. Tlposenénmnie
pacuérnl nokazasu, uro BI'B, Bo30yxkaaembie B cTpaTocde-
pe B Tedenue BCII, mMoryT pacnpocTpaHdaThbcs B BEPXHIOO
arMocdepy H IOPOKIATH BO3MYIICHHUS TeMIEpaTyphl B
obactu BeicoT oT 100 10 200 KM, KOTOpBIE, B CBOIO OUepeIb,
MOT'YT OKa3blBaTb BJIMAHUE Ha JAUHaAMHUKY 3apH)I(eHHOfI
KOMIIOHEHTHI B I/IOHOCCbepe 11 BHOCUTH ﬂOHOﬂHHTeﬂbeIfI
BKJ1aJ1 B HabmotaeMble nonocgepunie 3dextor BCII.

1.34 Ce30oHHbIE U3BMEHEHU CIIEKTPA
¢doHOBOTO TaMMa-U3TydeHUs B
IIPU3E€MHOM CJIO€ BO3/yXa

Banrabun [0.B., I'epmanenro A.B.

Hoaapuwti Teopusuneckud uncmumym, Anamumol,
Poccus

Bonee nByx et Bemerca MoHUTOpUHT 1udDepeHInAILHOTO
creKTpa  (POHOBOTO TaMMa-H3JIy49eHHs, HTPUXOAAIICrO U3
armocdepbl. DTO H3JIyUeHHEe MTPOU3BOAUTCS B armocdepe
BTOPUYHBIMH KOCMHUYECKUMU JIydaMH, CIIEKTD €ro 6JII/130K K
CIIEKTPY TOPMO3HOIO M3/IyYeHHd, 3aBUCAMOCTDL OT SHEPIHUN
OIUCHIBACTCA CTEHeHHBIM 3aKOHOM. ll3Mepenus BemyTcs
¢ TOMOMIBIO CHUHTWLIAIHOHHOrO Jerekropa (Nal(Tl),
©150 x 110) B gmanasome 0.1 — 5 M»sB. M3mepenus moka-
3a/1, 4TO HAOJIOJaeMble Ce30HHbIE BapHallnd raMMa-(pOHa
(mo 25% B TeueHme roma) COMPOBOXKIAIOTCH M3MEHEHUSIME
dopmer cnexkrpa. OIHAKO, 3TH H3MEHEHHd HIPOUCXOIAT B
auanaszone sHepruit He BBIMe 500 — 600 k3B, mpm sTOM
,ZLOHO.HHI/ITGJ_IBHBH';I IIOTOK TaK2>Ke HuMeeT CICKTD cTeneHHoi
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dopwmbr.  TlpoBesennbie  TONOJTHUTEBHBIE SKCIEPUMEHTHI
MOKA3aJIi, 9TO OCHOBHAA NPUYMHA STHX HM3MEHEHWil — Ha-
JINY¥e BOIBI B OKPYZKaromeM IpocTpancTBe. OTMeTuM, 4TO
HaOIIOJAIONIECd B TedeHue IoJa BO3pacTaHus ramma-@oHa
IPU OCAJKAX COIPOBOXKJIAIOTCA H3MEHEHHUSAMH CIEKTPa C
BepxHeil rpanuteit ~ 2.5 M3B u nmpu 3TOM 3KCMOHEHITHATH-
HOH 3aBUCHMOCTBHIO OT 3Hepruu. Takum obOpa3om, XOTd JIBa
siBJIeHNsT (Ce30HHAsT BAPUAIMS M BO3PACTAHUS MPH OCAJKaX)
IPUMEPHO CBSA3aHBI € OJHOM NpUYIMHON (BOAA, OCAIKH),
MEXaHH3M IeHepallui M3JIYUYeHHs Yy HUX pasjudabiii. [Ipes-
JIOYKeHA THI0Te3a, 00bICHAIOMAasa TaHHbI 3hdeKT.

1.35 CpaBHeHHe pe3yJbTaTOB METOIUKU
TayAbsTEC ¢ manabiMu Iy100aabHBIX
Nonocdepunix Kapr

Muirvnurosa A.A., SHcwoxesuy K).B.

HUrnemumym Coaneuno-3emnoti Pusuru Cubupcrozo
Omdenenusn Poccutickot Axademuu Hayx

Pazpaboran amroputm TayAbsTEC ans omenku abcosror-
HOTO BEPTHUKAJIBHOTO TOJHOTO 3JIEKTPOHHOIO COIEeP KAHUS
(IT9C), rpaguentos [19C u muddepeHNUATbHBIX KOTOBBIX
3ajiepKeK, ocHOoBaHHBIN Ha Mogenu [I9C, koropas sBis-
eTcs pasiaoxkenneMm BepTukajabHoro II9C B pax Teitropa
0 TPOCTPAHCTBY u BpeMeHun. Hamu mnposejeHa OIEHKA
Pa3HOCTU MEXKIAy JaHHBIMU BepruKajabaoro [19C momy-
YeHHBIMH ¢ IToMOINbI0 ajropurma TayAbsTEC u ganabBIME
Beptukagbnoro II9C [nobanbubix HMonocdepusix Kapr
(GIM) ny6aukyembivu naboparopusivu CODE u JPL. Ilo-
JIy9EHO, 9YTO pPa3HOCTb Mex iy pedysabraramu TayAbsTEC
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u JjauubiMu JPL B cpejrem 0oJibiiie yeM pa3sHOCTb MEZKLY
TayAbsTEC u CODE. ITokazano, 410 B rog BO BpeMs Mak-
cumyMa connednoit aktusnoctu (2014 rox) pasuocts ¢ JPL
YBEJIMYHJIACH B J[BA Pa3a 110 CPABHEHHIO ¢ PA3HOCTBIO B I'OJ
MUHEMYMa coHedHol akTupHOCcTH (2009 rox). Pasmocts ¢
gauansiMa CODE B rog MakcuMyMa COTHEYHOH aKTHBHOCTH
B CpeJHeM MOYTH He HM3MEHHJIACh [0 CPABHEHHUIO C TOJOM
MUHUMYMa COJTHEYHON aKTHBHOCTH.

1.36 CpaBHUTEJILHBII aHAJN3 U3MEPEHUI
3JIEKTPOHHOI KOHIIEHTPAIUu BO
BHEIITHE nmoHocdepe

Pamoscruti K.I'Y, Illepbaros A.A.Y, Aacamrun C.C.1,
Jmumpues A.B.23, Cysoposa A.B.%3

Y Hnemumym coaneuno-semnoti gusuwu CO PAH
2 MI'Y umenu M.B. Jlomonocosa,
Hayuno-uccaedosamenveruti uncmumym sdepnot pusuku
umenu /1. B. Crobeavybina
3 National Central University, Taiwan

CpaBHHUTETLHBII aHAIN3 U3MEPEHUd 3JIEKTPOHHONW KOHIIEH-
TpalMK BO BHEITHEH HoHOChepe HeOOXOIUM T8 KaJTHOPOBOK
pa3JIMYIHbIX HOHOChEpHBIX Mojeseil. Henapuue cpaBHeHHS
Mexaynapoanoit cupaBounoit mouesn uonocdepnl IRI ¢
nauabiMu ciyTHukoB CHAMP u GRACE Bo Bpems co-
Heyraoro MuauMyMa 2008-2009 rr. BHISBUIN CyIeCTBEHHbIE
PACXOZXKIeHUsT B IJEKTPOHHON KOHIEHTPAIMM HA BHICOTAX
300-500 kM. B pabore MbI npoBOAUM CpaBHEHHE IJEKTPOH-
HOHM KOHIICHTpAaIuM, HoJydeHHOW Ha WpKyTckoMm pamape
HekorepeHTHOroO pacceanusa (52.9° c.mr., 103.3" B.1.) u ciyT-
uukax COSMIC/FORMOSAT-3 Bo Bpems 1poJieros BOJIU3H
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MeCTa paclojiozKenus pajapa. s cpaBHeHUus ¢ MOJE/bIO
IRI 6bLn mCnoIb30BaHbI MTPOIOIKUTETHLHBIE HEIIPEPLIBHBIE
n3Mepenus Ha VpKyTckoM pajiape HEKOTepeHTHOI'0 paccesi-
HUs. DTH U3MEPEHUS MO3BOJIAJIH IIOJYIUTD CPeTHEMECITHbIE
KapTUHBI BBICOTHO-CYTOUYHBIX BapHAIMil 3J€KTPOHHOU KOH-
MEeHTPaIi, KOTOpBIE COMOCTaBIdauch ¢ Moaeabio IRI
[IpoBenenubiii cpaBHUTE/IBHBIN aHAJJIN3 [TO3BOJU BbISBUTD
CUCTEMATUYECKUE PA3JIUIUAd MEXKJTY JIBYMS MHCTPYMEHTaMU
(pamap um coytauk COSMIC/FORMOSAT-3), a rakxke
MeXKIy JIBYMsI HHCTpyMeHTaMu 1 Mojiesbio IRI m1a geThipex
CE30HOB U JIBYX YDOBHEil COJHEUHO! aKTUBHOCTH (HU3KAs U
yMepeHHas).

1.37 CpaBHUTEJbHBII aHAJJIN3 JUIAPHBIX,
PaINO030H/I0BbIX W CIIY THUKOBBIX
M3MEPEHUI TeMIIEPATypPbl B HUXKHEN
crparocdepe peruoHa 3ariaJHon
Cubupn

Mapuues B.H., Boukoscxut /. A.

Hremumym onmuru ammocgepv, um. B.E. Byesa CO
PAH, Tomck

[IpoBesieHO cpaBHeHHWe BePTUKAJBHOIO paclpeeieHusd
TeMIepaTypbl B HUXKHeH cTpaTocdepe TO JTaHHBIM JIHU-
JIAPHBIX, PaJIMO30HIOBbIX U CIYTHUKOBBIX u3MepeHuii. B
JNOAPHBIX MU3MEPEHUAX HCIIOJb30BaJIUCH paMaHOBCKI/HU/I n
peJieeBCKUIl KaHAJBI MpHeMa PACCesTHHOTO CBeTa HA JIJIMHAX
BosiH 607aM m 532uM. llosydeno xopolilee KadecTBeHHOe
U KOJUYECTBEHHOE COBHAJIEHNE BEPTUKAJIBHBIX TMPOdUIeit
TeMIIepaTyPhbI. HOKaSaHa HEePpCIEKTUBHOCTL MCHOJIb30BaHUA
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KOMOMHMPOBAHHOI'O METO/Ia JIJIsi U3MEPEHUs TeMIIepaTypbl B
crparocdepe.

1.38 VYpapHaga BoJiHa B moHocdepe B
MOMEHT 3€MJIETPACEHUS

Kysneuyos B.B.
HKUpP JIBO PAH

[Ipenaraerca HOpUHNMIMAJIBHO HOBas MOJEJb BO3HUKHO-
BeHus yiaapuoil Bosabl (YB) B armocdepe u monocdepe.
Mogennr Oazupyercs Ha wujaee KOOIEPATUBHOW yIapHO
Kpucrajuinsanuu Bojbl B objiake. Da30Bblil mepexoj; Kpu-
CTAJIIU3AIIE Peaan3yercs npu 00pa30BaAHUN B KOMILIEKCAX
epeoxXJIazKIeHHOW BOJBI BOJOpOaHbIX cBazeil (BC), mpo-
TOHBI KOTOPBIX OKAa3bIBAIOTCS MHOIOYACTUIHO KBAHTOBO
crierutenubiva (MKC) kak mexkay coboif, Tak U ¢ MPOTO-
namu BC cpenpr ogara semserpscenns. [Ipu sTom (ponHT
KPpUCTAJIJIN3allu HallpaBJI€H BHH3 W ABJIAETCHA CprHTOM
BOJIHBI Pa3pexKeHus, a B 0OpaTHOM HampaBjaeHuu - ¢op-
MUDyeTcsl yaapHas akyctudeckas BosHa (YAB). VAB
JIOCTUTALT HOHOCGEPHI U BHI3BIBAET B Heil M3MEeHEeHHSs ITOTHO-
ro sstekrponnoro cogepzkanus (II9C). Curnass u3MeHeHns
I[I9C dukcupyores Ha 3emsie ¢ momompio gardukoB GPS.
CBsI3b MeZXK/Iy 0YaroM 3eMJIETPSICEHUs TP IITeCTBYIOIEro
BO3HHKHOBeHNIO YAB u armocdepoil HOCHT KBAHTOBBIM
xapakTep, u ocHoBana nHa MKC wmexmy nporonamu BC
rOpHO# TOPOALI OdYara 3emyerpscenuss u mnporoHamu BC
BOJIHBIX KOMILJIEKCOB armocdepHoro ob/aka. Takoil 1moaxo/r
no3BosisieT paccmarpuBaTh YAB kak adTeprimok oCHOBHOTO
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3eMJIETPSICeHMS. DTA MJIesl HAXOAUT OObICHEHNE HECOBIIA/IE-
Huio smunenTpa YAB ¢ smurmenTpoM 3emiterTpsicerus.

1.39 UYacToTHbII 1 BpeMeHHOII aHaJJIu3
3¢ddekTa Bocxoga CousHIIA B
JIEKTPUYIECKOM I10JI€ IIPU3EMHOIO
cJIod aTMocdepPhbI

Cmupnos C.3.

Hruemumym xocmodusuueckux uccredosanudl u
pacnpocmparenus paduosoan JIBO PAH

B ycioBusx xoporeit moroabl HaOJIIOJAETCS XapaKTePHBIH
CYTOYHBIH XOJI HAIPIKEHHOCTH aTMOCHEPHOTO dJIeKTpuUe-
CKOI'0 110JISI C MAKCUMYyMOM B yTpeHnHee BpeMs. llosydenb
CTATUCTUYECKHUE OIEHKYU napaMeTpoB 3 deKTa: BpeMeHu Ha-
4JaJjia, BpeMeHU MaKCUMYMa, U €r0 UHTEHCUBHOCTH U JJTUTETh-
HOCTHU. DKCIEPUMEHTATHLHO TOKA3AHO, YTO MAKCUMYM CyTOY-
HOTO XOJIa HAIPSIKEHHOCTH aTMOCHEPHOr0 3JIeKTPUIECKOrO
MOJISI CBSI3aH C BBICOTHBIM PAacIpee/IeHneM TeMIIepaTyphl
BO3/IyXa.

UccnieioBanbl ClIeKTPBI MOITHOCTH BPEMEHHBIX BapuaIiuii Ha-
HPSZKEHHOCTU JIEKTPUYECKOIO II0JId B IPU3EMHON aTMO-
cdepe U ropu30HTAJBHON KOMIIOHEHTBHI T'€OMAarHUTHOIO II0-
ag. [TokazaHo, 9T0 B TedeHHe CYTOK B CIEKTPaX MOIITHOCTH
STHX ITapaMeTpPOB HPUCYTCTBYIOT KoJjiebaHus ¢ rnepuojgamu 1
~ 2,0 — 2,5 u. Ha Bocxoge CoJiHnia B CIEKTPAX MOIIHOCTH
HAIIPAZKEHHOCTH 3JIEKTPUUECKOTO 0/ HHTEHCHBHOCTD ITUX
KoJiebaHMil 3aMETHO BO3PACTAET, U OJHOBPEMEHHO YCUJINBA-
10TCd Koiebanus B nojoce nepuogos 1T < 1 4. Bapuamun ap-
Ir'yMeHTa B3aUMHBIX CIIEKTPOB ITHX IapaMeTpoB HMOKa3aJid,
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910 KoJiebaHusi B 1ojoce nepuoaon 2,0-2,5 4 BbI3BaHbI y/la-
JIGHHBIMU UCTOYHUKAMHU BBIIIE JIMTHAMO-001aCTH HOHOC(DEPHI,
a koJsiebanus B 1mojioce nepuojoB 0,51 4 — HCTOYHUKAMHU
B HuKHeil armocdepe. [lpeniokeH BO3MOXKHBIA MeXaHH3M
reHepalyy STUX KoJeOaHHi, CBA3aHHbIH ¢ BUXPEBBIM JIBU-
JKeHneM KOHBEKTHUBHBIX d49eeK, 3aPOXKIAI0ININXC Ha, BOCXOIE
CostHia B 0OMEHHOM CJ10€ aTMOC(hEPHI.

1.40 DaekTpoMarHUTHOE MOJIE,
COIIPOBOXK/JAI0IIEee TeHepallnio
MOPCKOTO a’3pP030JIs

Bozamos H.A.
Hremumym npuksadnot dusuxu PAH

N3BecTHO, 9TO Karim, 0Opa3ymoInecss Ha B3BOJHOBAHHOI
MOPCKOM ITOBEPXHOCTH, MOI'YT HECTH dJIEKTPUUICCKUN 3apsI.
Opnum u3 Haubosiee 3hHEKTUBHBIX MEXaHU3MOB T'€HEePAINH
3apsyKeHHBIX Kallelb ABIIeTCS TaK Ha3bIBaeMbIid "My3BIph-
KOBBI''MexaHu3M, KOrJa Ha JHE CXJIOIBIBAIOMIEHCsS KaBep-
HBbI, OCTaBJIEHHOH B BOJ€E JIOITHYBIIUM Ha IMOBEPXHOCTHU MODIA
y3bIPbKOM, (POPMHUPYETCH CTPYs BOJIbI, HAIIpaBJICHHAS Bep-
TUKAJBHO BBEPX, KOTOPas PACHaIaeTcd 3aTeM Ha HECKOJIbKO
(MoxKeT ObITh, OHY) Kamneab. HaubGoabImuii 31eKTpuaecKuii
3apsii HeCeT BepXHsisi cTpyiiHas kaiist. CraTndeckoe dJeK-
TPUUECKOE TOJIe, CO31aBaeMO€e CTPYAHBIMHU KAIJIIMU TIEHBI,
HEO/IHOKPATHO PErUCTPUPOBAJIOCH B HATYPHBIX dKCIIEPUMEH-
TaX. HTeHCUBHOCTD ITOTOKA MOPCKOI'O a3POo30Jisd B CO3/1aBa-
eMOoe UM JIEeKTPHIECKOe TI0JIe PACTYT ¢ POCTOM MHTEHCUBHO-
CTH 1eHO-00pa30BaHus B OOPYIIAIONINXCs BOJAHAX. Besm4an-
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HA CTATUYECKOrO JIEKTPUIECKOTO TI0JIsl, CO3/IaBAEMOI0O 3apsi-
KeHHbIMHU KallJIAMHW IE€Hbl, MOzKeT B HECKOJIbKO pa3 IPeBbI-
math arMmocdepHoe noje xoporreit norojawr. [Iporecc rene-
paIuu CTPYWHBIX KalleJb HOCHT HUMIIYJIbCHBIR XapakTep U B
CIIEKTPE CO3/IABAEMOT0 KaILIedl SJeKTPHIECKOTO MO JTOIK-
HBI MIPUCYTCTBOBATH HE TOJBKO MOCTOSTHHAS, HO W TIepeMeH-
HbIe cocTapsionue. [lepeMeHHOE 37IEKTPUIECKOE TT0JIe, 0CO-
OEHHO BOJTHOBOE, MOYKeT ObITH 00Jiee JJOCTYHBIM /s ANCTAH-
IHOHHON PErUCTpAIn, YeM nocTosinHoe 1ose. Llenbio Hacto-
et paboThl SABJIAETCS PACUET CIEKTPa ¥ WHTEHCHBHOCTH
HePEMEHHOTO JIEKTPUIECKOTO TOJIsT - KBA3UCTAIMOHAPHOTO,
WHAYKIMOHHOI'O U BOJIHOBOI'O, - COIPOBOXKJIAIONIET0 I'E€HEPA-
IO 3apd2KCHHBIX KalleJIb Ha HNEeHNCTOoN ITOBEPXHOCTHU MOPA

1.41 3DddeKThI COTHEYHBIX BCOBIMIEK B
BapHalligX I'PO30BOii aKTUBHOCTU HA
tepputopuu CeBepHoii A3un (jeTHue

ce3onbr 2009-2014 rr.)

Tapabyxuna JI1.J[.V2, Kosaoe B.H.1»>

L Hnemumym wocmodusuneckus uccaedosarudi u
aaponomuu um. FO.I'. Hlagepa CO PAH
2 Cesepo-Bocmounwti dhedeparvuviti yrusepcumem um.
M. K. Ammocosa

ITpoBejieHo cpaBHEeHHE BPEMEHHBIX PsiJIOB CYMMAapHOIO KO-
JIMYECTBA I'PO30BBIX Pa3PsiIOB, 3aPETUCTPUPOBAHHBIX PAINO-
TEXHUYEeCKUM METOJIOM B Ipejesiax Teppuropun 60-180 B..
u 40-80 c.m1., B Tedenune 6 gHEH /10 U TTOCTE COTHETHBIX PEHT-
FeHOBCKHUX BeHbIMeK X u M Kiacca. JJaHHBIe TPO30BOH aK-
TUBHOCTHU IOJIyY€HBI C HMOMOIIbI0 BCEMUPHON CETH JIOKAIUN
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mosnuit World wide lightning location network (WWLLN),
KOTOpPAasi perucTpupyer MotHuu ¢ Tokamu dosiee 30 KA ¢ ad-
dexTuBrOCTEIO Gostee 15% m omma craHmma KOTOpOI ycra-
HOBJeHA B TI. ZIkyTcke. /laHHBIEe IO JTHEBHOMY KOJHYIECTBY
COJTHEUHBIX BCHBINIEK B3ATHl U3 PECYPCOB OTKPBITOTO J0-
cryna cayxkOul “"Space weather prediction center’, NOAA
(http://www.swpc.noaa.gov). 3a JjierHue nepuonl (1 uroHs
- 31 amrycra) 2009-2014 rr., KorJa TpO30Basi JAeATEIHHOCTh
aKTHBHA I10 BCeil paccMaTpUBaeMOil TEpPUTOPHH, U3 TTPOU30-
IIeAIIX 5 COTHEYHBIX BCIBIIIEK X KJjacca u 66 Benbinek M
KJacca ObLIH BBHIOPaHBI 4 U 17 COJIHEYHBIX BCIBIIIEK COOT-
BETCTBEHHO, KOTOPbIe Obl HE IIPOUCXOIUIN TTOC/IEI0BATEIHHO
B Tedenne 3 jaHeil. Mero1oM HaI0KeHHsI ATIO0X, T/1e TOYKOH OT-
cdeTa ObL/1a IPUHATA JIATa BCIBIIIKH, IOJIYYeH YCPeIHeHHBIH
OTKJIUK B BH/Ie TTOBBIIIEHNA CYMMAapPHOTO 10 TePPUTOPUU U
HOPMHPOBAHHOTO Ha CTaHIAPTHOE OTKJIOHEHHE 3a CE30H KO-
JMYECTBA I'PO30BBIX pas3psoB (B 1,7 pasza 1o CpaBHEHUIO €
JHEM OTCYeTa) Ha 3-4 JIeHb MOCJe BCHbIIKH X Kiaacca. Jlns
Benbiiek M Kjacca B mpejesiax CTaTUCTHYECKON 3HAYUMO-
CTH BBIJIEJTUTH OTKJIUK HE yIAJIOCH.
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1.42 Moaynsaiusa mapaMeTpoB NOHOCHhEPbI
riiobanpbubIiMu Pcb mysbcanmmammn,
HaDJTI0JaeMbIMHU OTHOBPEMEHHO C

moMoInbio GPS-npueMHUKOB 1
pagapa EISCAT

IMusunenxo B.A.', Beaaxosckuti B.B.2, Mypp JI.3,
Qedopos E.H.', Koznoscxuti A.E.*

Y Unemumym dusuru 3emau PAH
2 IToaaprwti eeousuneckuti uncmumym
3 Koanedoic Ayecoype, Murneanoauc
4 T'eousuneckasn obeepsamopus Codansions, 2. Codankiors

Hamwu 6Gosiee panHmHe ucC/e0BaHUs MOKa3a/Hd, YTO MOJTHOE
3JIeKTpoHHOE cosiepkanne nonocdeps (I19C), onpemese-
Moe 1o jgaHubiM GPS mpueMHHKOB, JJOCTaTOYHO YYBCTBU-
teqbno K Hagaumumio MIJI Bosmymnenuit. [lo manasim GPS
npueMHUKOB B CKaHIWHABUU OBLIO ITOKA3aHO, YTO BO Bpe-
Ml TIOSIBJIEHESI MOIIHBIX M€OMArHUTHBIX Pcd mysabcarun Ha-
osromatorcesa myabcanun B 119C ¢ Toit ke wactoroii. B nan-
HOIT paboTe MBI IPOAHAJIU3UPOBAH OTHOBPEMEHHBIN OTKJINK
I[I9C u woHOChEpHBIX MapaMeTPOB, ONPEIEIIeMbIX ¢ ITOMO-
mpio pagapa EISCAT, ma rmobanbubie Pcb mynbcanum Ha
BOCCTAHOBUTE/ILHOHM aze cuibHOM reoMarHuTHoit Oypu 31
Oxkra6pst 2003 roga. Cpasuenne Pch mynbcanuit B 371eKTPOH-
HOII KOHIIEHTPAIMH JJIsI PA3HBIX BBICOT II0 JaHHBIM paJjiapa
EISCAT mnoxka3zaJjio, 970 0CHOBHO# BKJaJ B Pch myabcanuu B
[I9C obecneunBaeTcst HIKHEH nOHOCHEPOI, 10 BBICOTHI OKO-
J10 150 k™, To ecth E-citoem n mHmkHeill qactbio F-ciost. 9tor
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dakT roBopuUT B 110JIb3y MeXaHu3Ma 1osBjeHus Pcd myiibca-
muii B [19C 3a cuer meperoca maa3Mbl BIOIb T€OMArHATHOTO
OJIsl AJILBEHOBCKOM BOJIHON. AHAJUTHYCCKUE OICHKHU U YNC-
JIEHHOE MO/JIe/INPOBAHUE MOJITBEPZKIAIOT 3Ty TOUKY 3PEHH.

22



2 T'eodunsmnyueckue 1mmoada m ux
B3anuMO/IeiiCTBIE

2.1 Amnajgu3 reoMarHUTHBIX JAHHBIX U
KOCMUYECKUX JIy4eil B IIepUuo bl
MOBBIMIEHHON COJITHEYHOI aKTUBHOCTHU

Mandpurosa O.B.%, 3anses T.JI.', Corosves U.C.1-2,
Xomymos C.FO.1»?

L Unemumym woemodusuneckus uccaedosanuti u
pacnpocmparenus paduososn JIBO PAH
2 Kamuamexuti 20cydapemeenmviti mexnudeckud
yHusepcumem

B nepuoabl HOBBIIIEHHON COJIHEYHON AKTHUBHOCTH BBIIIOJI-
HEH aHaJIN3 KOCMUYECKUX ﬂyqeﬁ n U3y4YeHBI 0CODEHHOCTH
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Bapualuii TeOMarHuTHOrO 1oJisi. B pabore ucmno/ib30BaInch
pazpaboTaHHbIE ABTOPAMU HOBBIE METOBI MOJIEIUPOBAHUS 1
aHajM3a JAHHBIX, OCHOBAHHBIE HA BEiB/IET-TIPEOOPA3OBAHNT
U HelPOHHBIX ceTdaX. B mporecce aHa m3a B TEPUOJIBI POCTA
CKOPOCTH COJIHEYHOTO BeTpa M AMILIUTY/ MeYKIJTaHeTHOTO
MATrHUTHOTO TOJIS BBIJAEJACHBI MPU3HAKU U SJIEMEHTHI TO-
FOTOBKI U MNPOTEKaHus cOObITHil, HA (DOHE CIOKOWHOrO u
c71a00BO3MYIIIEHHOTO TEOMArHUTHOTO TIOJIsT BBIIEJEHBl AHO-
MaJIbHbIe U3MEHEHUs B KOCMHUYECKUX JIy4aX, BOSHHUKAIOIIHE
3a HECKOJIBKO YacoB JI0 TeOMAarHUTHBIX Oypb, BO BpeMsd
Oyph MNPOUCXOAWIN JIUTEJbHbIe H TaAyOokme Popdyi-

NnoHMKeHusi. Pabora BbIIOJHEHA HPH NOJJIEPXKKE TIDAHTA
PH® Ne14-11-00194.

2.2 AHoMaJIbHBbIE U3MEHEHUA
BEPTUKAJIbHOTO T€EOMArHUTHOTO ITOJIS
Ha Kamuarke

Mopos FO. @.', Cmupros C.3.2

U Huemumym eyaxanonsozuu u ceticmonozuu JJBO PAH
2 Unemumym xocmo@ududeckus ucciedosanuti u
pacnpocmparenus paduososn IBO PAH

PaccMOTpeHBl BEKOBLIE BapHAIMH BEPTUKAJLHOTO TeOMAr-
HUTHOTO T0Jis1 B obceparopusix [laparyrka (Kamuarka),
Kaxkuoka (0. Xoncwo), Mamamberny (0. Xokkaiino) u ITaTpo-
ubl (Mpkyrck) ¢ 1968 mo 2014rr. CpaBHuTe/ bHBI aHAIN3
BEKOBBIX XO/IOB TOKazad, 9To ¢ 1968 mo 2001 rr. Bo Bcex
YeTBIpEX 00CEePBATOPHAX BBIPAKEHBI MOJOOHLIC BapUAIMN
HaIpPSKEHHOCTHIO B TepBble coTHW HIm. B mociaemytomee
Bpems ¢ 2001 mo 2014 rr. curyamus u3MeHuaach. B obcep-
Baropun [laparyHka BEeKOBOW XOJ OTJIMYAETCA OT JPYTUX
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obcepsaropuii. B Heil He nposBuiach Bapualus 11000Has
BapHUAINsIM B TPEX JAPYTUX 00CEPBATOPHUAX. ITO OTKIOHEHHE
BEKOBOI'O TE€OMarHuTHOTO XOja B obcepBaropuu llaparynka
BO BpEMEHU NPHUYPOUEHO K YCUJIEHHIO CEHCMHUYHOCTH Ha
rryomrax 400-700 kM B paiione FOxuoit Kamuatku. 3aech
IPOU3OILIO CcuabHelree OXOTOMOPCKOe 3eMJIeTPsICeHue ¢
M, = 8,3. Ilpeanonaraercs, 4TO B CBA3U € YCUJICHUEM
ceficMuaHOCTH B 0OJIACTH TIEPEX0/ia OT BEpPXHEH K HUZKHe
MaHTUU aKTUBU3UPOBAJIUCH (DU3UKO-XUMUAIECKUE TPOIECCHI,
KOTOpBble TPUBEIN K BO3HUKHOBEHHIO KPYITHOU T'e03JIeKTPH-
4eCKOU HEOTHOPOJHOCTH, OKA3aBIIEU BINIHNAE HA TTOBEJECHUE
BEePTUKAJBHON COCTAB/IAIONICH NeOMAIrHUTHOIO IIOJId.

2.3 BuiausHne nmocTOSHHOTO 3JIEKTPUYIECKOTO
MoJIst 3eMJIM Ha paboTy
n3MepuTesbHOTO KoMmruiekca OHY

Cannuxos JI.B., Masxun E.U., Ilyros B.M.
HKHP JIBO PAH

Obuapy KeHa B3aMMOCBSA3b MEXK/Iy HAPAZKEHHOCTHIO TTOCTO-
AHHOT'O 9JIEKTPUYIECKOT'O IOJIA BGMJH/I B IIYHKTE Ha6J'IIO,IL€HI/IH
PO "lNaparyaka"VUKMP JIBO PAH u todnOCTBIO Ompe-
JIeJICHHST a3MMYyTa I'PO30BBIX Pa3PAIOB I'PO30IEIEHIATOPOM.
Craenano TMpeanooKeHne O BIUSHAN JeKTPUIECKOTO OIS
SeMmyIn Ha JIMHUU 3JeKTporepensad B OJMKaiillieM permoHe,
YTO BHOCHUT IIOMEXY B Ka4e€CTBO PETrUCTpallun BepTHKaJIbHOﬁ
aJeKTpudeckoit coctapisiomnieii 8 aunanazone OHY. Ilpose-
JICH aHAJIHN3 ITOMeEX.
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2.4 Bo03MO0OXKHOCTU MCHOJHb30BAHUS CTAPBIX
AHAJIOTOBBIX MAarHUTOTPaMM
obcepBaTopwmil JJist TIOJIy9€eHUS HOBBIX
JAHHBIX O Bapmanudax MarHUTHOTO
moJist 3eMJIn

Xomymos C.KO)., Xomymosa U.H.

Hnemumym xoemopusuueckus uccredosanud u
pacnpocmpanenus paduosoan JJBO PAH, Kamvwamxa,
Poccus

AHasoroBBIE  MArHHTOTPAMMBL  SIBJISAIOTCS  HPAKTHYECKH
eJIMHCTBEHHBIM HUCTOYHUKOM HWHMOPMAIN 00 W3MEeHEeHUN
MAarHUTHOIO HOJI 3eMJIM B SII0XY JI0-TU(MPOBBIX U3MEPEHHUIA.
OTH MarHHTOTPAMMBI, B COOTBETCTBHUU CO CTaHJIAPTAMH
TAGA, ucronb30Ba/mch HAa 00CEPBATOPUSX JIJIsl [TOJIY ICHUS
CpeJHEYaCOBbIX 3HAYEHUN IIOJHOTO BEKTOPa MAarHUTHONR
WHIYKIAW, JOCTYMHBIX depe3 cucteMy MUpOBBIX IEHTPOB
JaHdbix.  OJHAKO, MarHUTOIPAMMBI  cojiepzKaT OoJblile
undopmanuu, veM umeercss B ML, Hampumep o ObICTPBIX
Bapuamusax. Kpome Toro, BO MHOIHX CJAyYagX IO PSIY
npuane (npobseMbl ¢ 00pabOTKOll, mepegadeii, opraHu3a-
mponubie n T..) B MILJI we npeacramBieHbl cTaHIapTHBIE
4acoBble JIAHHBIE, M aPXHUBbI MArHUTOTPAMM, HMEIOITHECS
Ha 06CepBATOPUAX, OCTAIOTC €JIMHCTBEHHON BO3MOXKHOCTBIO
BOCIIOJTHUTH 3TU TPOOEIbl B MHOTOJIETHAX PSIIAX.

MexIyHApOJHBIMU ¥ OTEYECTBEHHBIMU HAYIHBIMH  Op-
raHu3anusvMu 1 QoHIaAMEU OB  peaiM30BaHbl TPOEKTHI
[0 COXPAHEHUIO CTapbIX AHAJOIOBBIX MArHUTOIPDAMM -
nojydenue MudpoBbiX IrpadudecKux 00pa3oB ¢ TpeOYEeMbIM
paspelieHHeM U MacIITaDMPOBAHUEM,  COIIPOBOKIAIO-
MUXCst  HEeoOXOoUMO#  JONOJIHUTEIbHON — mHdOpMaIuei
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(ko3bunuenTh  UyBCTBUTEJABHOCTH, Oa3MCHBIE —3HAUE-
HHUsT W T.a0.). [l0JOOHBI TPOEKT M0 COXPAHEHWIO ApXW-
Ba Maraurorpamm  obcepsaropun  "[laparyrka"(PET)
3a 1967-2006 rr. Oputr BeImOHEH B 2014 1. B UKUP
JIBO PAH npm mommep:Kkke Me:KIyHAPOTHOH MpOTrpaM-
mbl VarSITI (VarSITI Newletter. - 2014. - Vol.3. - P.7-8;
newserver.stil.bas.bg/varsiti/newsL /VarSITI _Newsletter.html).
[Tonyuyennsie rpadudeckne daitapl  goctynusl B MITJT
www.wdcb.ru/stp/magnetogr list.en.html.

Hanpreitmas o6paboTka MUPOBLIX IpadUIecKuX 00pa3oB
3aKJIIOYAeTCs B OICHKE OPJUHAT TPEKOB HA MAarHUTO-
rpaMMe OTHOCHTEJIbHO OA3MCHBIX JUHUH C Pa3/JddHbIM
BPEMEHHBIM Pa3PEIIeHNeM U BBIUUCICHUE MOJTHBIX COCTaB-
JSIONUX MATHHUTHOTO TO0JIs (¢ IpuBJIedeHreM HHMOPMAIUT
O YYBCTBUTEJIHHOCTH KAHAJIOB W OA3UCHBIX 3HAYEHHSIX).
g momydyeHuss MUHYTHBIX 3Hadenuit opamaar H,D,Z-
COCTABJISIIONINX ~ WCIOJIb3YeTCs  HPOrpamMma  OMudpPOBKH
WFD (Waveform digitizer, v.2.1 b4, asropsi A.Bypres u
M.2Kwzkun, 2003). Yerbipe MarauTo i0ora BHITOJIHUIN He3a-
BUCHMYIO ONMUMPOBKY MAarHUTOTPAMM 33 HECKOJIBKO MeCsIeB
1995 m 2001 rr. IlosyueHHBle MUHYTHBIE JTaHHBIE AHAJIN-
3upoBasuch: (1) CpaBHEHHEM 10 KaxKIOMY OTAEJIbHOMY
00pabOTUYNKY HA NEPECEKAIONINXCA y4YacTKax (PparMeHToB
06pa30B CYTOYHBIX MarHUTOrpaMM (OIEHKa BHYTpeHHe(l
norperHocTd 06paboTunka), (2) cpaBHEHHEM pPe3yJbTaToB
06paboTINKOB MekK Iy €000l (OleHKA JTHYHOM cucTeMaTHde-
CKOil TIOTPenTHOCTH), (3) CpaBHEHWEM ¢ YACOBBIMHU JTAHHBIMH,
nosrydeHubiMu B 1995 1. crangapTHBIM ClIOCOOOM € IIOMOIIHIO
MaJIeTKHN (oueHKa COTIOCTABUMOCTH PYIHOH u 1mudpoBoit
obpaborkn), (4) cpasmenmem c¢ wumeonmmucad B 2001 T
OTJIEJIBHBIMA JIAHHBIME [UGPOBOTO MarHuToMeTpa (OmeHKa
KayecTBA MUHYTHBIX JAHHBIX, MOJYUYEHHBIX O aHAJIOTOBBIM
MATHHTOIDAMMAM ).

57



B macrositiem j1okj1a/1€ 1mpejicTaB/IeHbl UTOTOBBIE PE3y/ibTa-
ThI U JIAIOTCH ONEHKU BO3MOYKHOCTH IH(pPOBOl 06pabOTKI
CTapbIX aHAJOTOBBIX MAarHUTOTPAMM JIJIsI PEIIeHus 3a1ad
MarHUTHBIX obOcepBaropuil. Paboma ewvinoarexa npu mnood-
deporcre epanwma PHO 14-11-00194.

2.5 N3MmeHeHme xapaKTepPUCTHUK
paauoTpacc Npyu HAKJIOHHOM
30HIVUPOBAHNUU BBICOKOIINPOTHOM’
noHocdepbl BO BpeMd IreOMarHUTHBIX

oypb

Komosa J1.C.12, Kaumenxo M.B.12, Kaumenrxo B.B.1,
Sazxapos B.E.?

b Kaaununepaderxuti dusuan Hnemumyma semmnozo
MA2HEMUIMA, UOHOCPHEPDL U PACTPOCNPAHEHUA PAOUOSONH
um. H.B. Ilywxosa
2 Baamudickuti pedepanvroidi yrusepcumem umeny
Ummanyuara Kanma

Jlyig onmcaHusl pacnpoCTpaHeHHsT KOPOTKUX BOJIH B HMOHO-
cepe B mpubaMKeHUN €J1a00 HEOTHOPOIHOM CPEJIbl IIMHPOKO
HpUMeHseTcs IPUOJINKEeHHe TeoMeTpUuYecKoir onTuku. llpu
MOJICTUPOBAHUHU JIYYEBBIX TPACKTOPUN M IOIVIOIMIEHHS KO-
POTKHX BOJH B TPEXMEPHO HEOTHOPOIHON aHU30TPOIHOM
HOHOCEPHOI MIa3Me HCIOIb3yeTCsl YNCACHHAsT MOJIE/Ib PAC-
npocrpanenus paaunoposH PPB-2006 (BOY nwm. 1. Kanra).
Cpena pacrpocTpaHeHus 3aJaeTcd COIVIACHO CIPABOYHOM
Mosiesin - monocdepsl  IRI-2012 um  Momeanm HeHTpabHOM
arMocdepbr MSIS-86 win ['mobaabnoit CamocoriacoBaHHOM
Mogesu Tepmocdepst, Nonocdepnr u [Tpororocdepst (I'CM
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TUIT, KO U3SMUPAH). Ucnonssosanue mogean I'CM TUII
HO3BOJIMJIO yYeCTh U3MEHEHNe CPeAbl IIPH IIepexoie OT CIOo-
KOWHBIX YCJA0BUI K BO3MYIIEHHBIM BO BpeMsd IeOMarHUTHON
oypu. PazpaboTaHHBINI KOMILJIEKC MNPUKJIAIHBIX TPOTPAMM,
BKJIIOYAIOIUH YHUCICHHBIA aJrOpUTM [POBEJIEHUd BBIYUC-
JIUTEJILHBIX  3KCIEPUMEHTOB € Pa3INYHBIMUA  MOJEISMU
cpesibl  (IMIUPHYECKUME, ACCHMUJISIMOHHBIME H  Teope-
THYECKUMHI) W PACIPOCTPAHEHUs DPAJNOBOJH, JOMNOJHEH
OJIOKOM, MpeTHA3HAYEeHHBIM /I HaXOXK/IeHUs TPAacC MeXKIy
dUKCUPOBAHHBIMEA Ha TOBEPXHOCTH 3eMJIN TOYKAMH Iepe-
Jlaud ¥ TpUeMa. ITO TO3BOJIIIO MPOBECTU HCCIETOBAHUE
BJIMSTHUS N€OMArHuTHLIX Oypb HA XapaKTePUCTUKH PEabHO
CYTIECTBYIONUX  BBICOKOIMTUPOTHBIX — PAIUOTPACC  (BBICOTY
OTpazkKeHus, MaKCAUMaJIbHO IIPUMEHUMYK 4YacToTry, JIJIUHY
ONTHYECKOTO MYTH) ¥ CPABHUTH WX C TOJYYEHHBIMU JIJIsI
CHOKOWHBIX YCJIOBUM.

2.6 UWHBepcuu B MIeCTUCTPYUHBIX MOAETAX
reoJuHaMo

Boounuap I'M.Y2, @ewenko JI. K.

L Hnemumym xoemodusuneckux uceaedosanudi u
pacnpocmparenus paduosoan JIBO PAH
2 Kamuameruti 20cy0apemeeniolti yHusepeumen umenu
Bumyca Bepunea

WNuBepcur MarHuTHOTO IOJISI SBJASIOTCS OTHOW W3 Xapak-
TEPHLIX YepT PeaTbHBIX JIHHAMO-CHCTEM, B TOM YHCIE U
reogimHaMo. B j1oK/1a/1e 00Cy K 1a0TCsi CBOMCTBA 1MOC/I€/10Ba~
TeTbHOCTH WHBEPCHUil, BOSHUKAIONINX B MOJIeNIX G-cTPyitHOTO
JHHAMO. B 31X MOmendx KpymHoMacmrTabHas CTPYKTypa
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KOHBEKIUM 33/iaercd 6 KOHBEKTUBHBIMHM sidelikamu. B
MOJIb3y TAaKOH CTPYKTYPbI WMEIOTCHd KaK JAaHHBIE O HeOI-
HOPOJTHOCTH KHUIKOTO sApa IO PACIIEIJIeHNI0 CBODOIHBIX
KoJsiebanuii 3eMJ/Iu, TaK M Pe3y/bTaThl IPAMOTO YHUCJIEHHOIO
MOJeTUPOBAaHUS KOHBeKIIMHW B sape. Vccmenyerca BausHue
HA HHBepcHH (BAYKTyallHii TEIJIOBOr0 IMOTOKA U3 BHYTPEH-
HETO A7pa.

2.7 HWHBepcuu MaAarHUTHOIO IIOJIS B MOJEJN
of2- TMHAMO

Todomexan A.H.Y, Boounvap I M.>1!,
IlTepememuvesa O.B.%1

L Unemumym wocmodusuneckux uccaedosanuti u
pacnpocmparenus paduososn JIBO PAH
2 Kamuamexuti 20cydapemeenmvili yHUSEpCUmem umen
Bumyca Bepunea

B pabore mccaeyercst BOIpoc 0 BO3MOYKHOCTH BO3HUKHOBE-
HUsI UHBEPCUI B paMKaX MaJIOMOIOBONH MOme u afl-TnHaMO
B IIPEJNOJIOKEHIN aKCHAJIBHON CHMMETPUIHOCTH MO CKO-
pOCTH V M MarHuTHOro moJisi B B cdepuueckoii oboJ10UKe
BA3KON HECKMMaEMOU KUJAKOCTHU ()KI/I,ZLKOG H;Lpo), Bpallaro-
meficst BOKpyr ocu (Jz ¢ TMOCTOSIHHOM yTJIOBOIl CKOPOCTBHIO
Q). Pusznveckne MAPAMETPhI KUJIKOCTH CIUTAIOTCS HEM3MeH-
HBIMH, TYPOYJIEHTHOCTD B d/Ipe U30TPOIHON U UCHOIb3YeTCs
CKaJIdpHas Mapamerpusanud a-3dderTa B Buje (DYHKIUH
a(r, 0), tne max|a(r, §)] = 1. Ha rpanumnax cdeputeckoit
000JIOYKH T0JIe CKOPOCTH BA3KOW YKUJIKOCTU V NPHUHUMAET-
Csl PaABHBIM HYJI0 (IDaHWYHBIE YCJIOBUS TpHanTanus). B Ta-
KOM CJIy4ae IPOCTPAHCTBEHHAS CTPYKTYPa CPeIHEero moJis v
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HpoCTas U HOCUT xapakrep JuddepeHinajibHOIO BpallleHus
B I10JI€ BHENTHUX CHJI C MACCOBOI MJIOTHOCTBIO f,,;, TO3TOMY
MOYKHO OTPAHWIUTHCST OTHOMOOBBIMU TTPUOJIMKEHUSIMUA J1JT5T
KOMIIOHEHT 3TUX II0JICH.

Maruuroruapoguaavmudeckue (ML) ypaBHeHHs:, BKJIO-
vyarorue ypapHennsg Hapbe-CTokca W HUHIYKINH, YCJIOBHE
HEPA3PBIBHOCTH, YCJAOBUE COJICHOUIAJIBHOCTH, TPAHUIHBIE
YCAOBUS U yuHThIBaONnEe -3P@PeKT, paccMaTpUBAIOTCI
B npubjauzKkenun Byccunecka. B pe3sysbrare IpUMeHEHHS
Merona lanépkuna m obespasmepuBanuss MI'/I-ypaBHenwust
npeobpasyiorcs K cucteMe auddepeHmaabHbIX ypaBHeHnii
OTHOCHTE/ILHO aMILIUTY] Mojbl [lyankape, Topoumpa/ibHOM
U TOJIOMAATBHON MO MarHMUTHOTO TOJst. J[st morydeHHoi
CHCTEMbBI OIIpEeJIeJIeHbl IapaMeTpPbl, IPU KOTOPBIX BO3-
MOXKHBI MHBEPCHH MATHUTHOIO IOJI HPU OTHOCHTEIHHOM
MOCTOSIHCTBE TI0JIT CKOPOCTU BA3KOW HPOBOJAAIIEH 3aMarHu-
qeHHON KuakocTu. OOCYXKIAI0TCA Pe3y/IbTAaThl YUCAEHHOTO
pelieHnsi CUCTEMbI B MHPEIIOJTOKEHUN PA3IUIHOTO BHIA
3aBUCUCMOCTEH aMIITYIBI a-3pdekTa oT pajauyca.

2.8 MHccaenoBaHre BO3MOXKHOCTEM
HelpoceTeBOro IIPOTrHO3MPOBAHNUS
cocrosHug BHerHero PII3 nmo ganHbIM
KOCMUY€E€CKUX IKCIIEPUMEHTOB

Masaexosa U.H., /losenko C.A., Ilupokxut B.P.
HUNAD® MI'Y, Mocksa, Poccus

B pabore wuccieayworcs pe3yabTaThl  IIPOTHO3UPOBAHUS
¢ TOMOIIbIO WCKYCCTBeHHBIX Heifiponnbix cereit ( UHC)
C Pa3HbIMH TI'OPpU30HTaMM IIPOI'HO3a [AJid TI'€OMalHUTHBIX
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unjiekcoB Dst u Kp, a Takxke Jijisd 110TOKa PEJISTUBUCTCKUX
9JIEKTPOHOB BHEITHErO0 PAJMAINMOHHOIO M0gCa 3eMJaH C
sneprueit >2 M»3B, koropble XapaKTepusyloT COCTOSHHE
3eMHOI Marautocdepbl. [IPOrHO3BI BBITIOTHEHBI HA OCHOBE
MHOTOMEPHBIX BPEMEHHBIX PSI0B, BKJIOUAIONINX B cedd
3HAYEHUs] MPOTHOBUPYEMBIX WHICKCOB U MOTOKOB 3JEKTPO-
HOB, a TaKKe JaHHbe O NapaMeTrpax COJHEYHOIO BeTpa H
MEKILIAHETHOTO MAarHUTHOTO TOJIs, 3& TOCJIEJHUEe CYTKH C
pasperieHneM B OJIMH 1Yac

2.9 HeiipocereBag cucreMa I10 OIleHKE
BO3MYIIIEHHOCTU T€OMAarHuTHOIO MOJIs

Mandpurosa O.B., 2Kuscuxuna E.A.

Hnemumym xoemopusuveckus uccredosanud u
pacnpocmparenus paduososn JIBO PAH

B jokusazie npejicraBieHa pa3paboTaHHas aBTOPAMHU IPO-
rpaMMHasl CHCTE€Ma, II0 OIEHKEe CTeIeHH BO3MYIIEHHOCTH
reoOMaruuTHOro 1nojs. CrucreMa B aBTOMATHYECKOM PEKHME
BBITIOJIHAET KJIACCU(DUKAINIO PErUCTPUPYEMBIX TNeOMATHHUT-
HBIX JIAHHBIX (HCIOJIB3YI0TCsE H-KOMIIOHEHTHI T€OMArHUTHOT'O
MOJIs) W ONpejessieT COCTOsTHWE TeOMArHHTHOIO MOJs 3a
Tekyinue cyTKu. OCHOBY CHCTEMBI COCTaBJISET KOJIJIEKTHB
HEHPOHHBIX ceTell, BXOJIHBIMU 00pa3aMU KOTOPBIX SBJISIOTCS
KOMIIOHEHTBI ~Bapuamuit 1moJs. Pe3yabTaThl ampoOanun
cucreMbl (HCHOJIB30BAINCH JanHble crannun «[laparyHkas,
c. [laparynka, Kamuarckuii Kpaii, peructTpanui JTaHHbIX
seinosaster UKVP JIBO PAH) mokasanu mepcoekTHBHOCTD
e€é MpUMeHeHHs B 33J[a4aX OIECHKH M HMPOrHO3a KOCMUYECKOH
norofsl. CHcreMa MO3BOJSET BBIIEIATH CJAa0dble BO3MY-
IMEHNsT TeOMArHuTHOTO MOJIsI, KOTOPbIe MOI'YT BO3HHKATD
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HaKaHyHE CUJIbHBIX Mal'HUTHBIX 6ypb

2.10 O BO3MO>KHOCTH OIPe/IeJIeHUS
BOJHOCTH KalleJIbHBIX 00JIaKOB I10
NOoJISPU3AaMOHHBIM XapaKTEePUCTUKAM
JUJAPHOTO CUTHAJIa JBYKPAaTHOTO
paccedHUd

Hu E.B., Bproxanosa B.B., /lopowxesuy A.A.

Haovuonasrvrut uccaedosamenveruts Tomexud
2ocydapemeentvlll YHUSEPCUMEM,

Boabmoit BkIIa 1 B painalinoHHbIA OaaaHe 3eMId BHOCAT 00-
naka. OUTHYecKue )e CBOMCTBa 00JIaKOB ONPEIe/ISTIOTCI UX
MHEKDPOCTPYKTYDOii (bazoBeiM cocraBoM, GOPMOI 1 pazmepa-
M qaCTI/IH). HOSTOMy 3aJa4a IHOJIyYeHUd OIlePAaTUBHBIX daH-
HBIX O TTapaMeTpax MHUKPOCTPYKTYPbI 00JAYHBIX 00pa30Ba-
HUH SBJIAETCS BayKHOM /711 IPOrHO3UPOBAHIS U3MEHEHUS 110~
roJbl U KJIuMaTa Ha 3emyie. Ha maHHbI MOMEHT [T OIpe/Ie-
JICHUA MUKPOCTPYKTYPBI JUCIEPCHBIX CPEJT MUPOKO UCITOJIb-
3YIOTCA OIITHYECKHUE METO/bI. HpeI/IMyH_[eCTBa ITUX METOO0B
3aKII0YAI0TCA B MAJION JIJIUTETHHOCTU IPOBEIEHUST SKCIIEPH-
MEHTA, BBICOKOM IIPOCTPAHCTBEHHOM pa3peIlieHud U IpoBe-
JICHHH SKCIIEPUMEHTOB 06e3 BHECEHU W3MEHEeHHUI B HCCJIeIy-
eMbiit 00 bekT. Hale Bcero uHTepluperanus JujgapHbiX JIaH-
HBIX OCYHICCTBJIACTCA B HpI/I6JH/I)KeHI/II/I OJHOKPATHOT'O pacce-
SHI$A, 8 BKJIAIOM MHOTOKPATHOTO PacCestHus MpeHeOperaT
B CUJIy CJIO2KHOCTH ero omucanud. Takoil 1mogaxos onpaBiaH
P 30HJIUPOBAHUKM OOPA30BAHUI MAaJIO# ONTHYECKOH ILIOT-
HOCTHU. 30HIMPOBaHUE Ke 00JAKOB, IIOTHBIX IBIMOK M T.II.
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Tpedyer ydera BKJIa/Ja MHOIOKPATHOIO PACCesIHUS B JIMIAP-
HBII CHUTHAJI, 9TO IPEJICTaB/IsgeT coDOil BechbMa HEIIPOCTYIO 3a-
Aa4qy. BO MHOTHUX HIPAKTUYECKHN 3HAYUMBIX CJIyYadX JIHIdap-
HBIA CHI'HAJI C JOCTATOYHOU TOYHOCTBIO MOXKHO OIHNCATH B
HpUOIMKEHUH JBYKPATHOTO PACCesiHUs.

B nmoknane obCyKIAIOTCS pe3yIbTaThl UCCIEIOBAHUS BIINSI-
HUA yIJla IOJId 3peHud HpI/IGMHOIU/I CUCTEMBI JInJapa U BOI-
HOCTH O0JIAKOB Ha TOJIAPU3AIMOHHBIE XapPaKTePUCTHKHU JIH-
JapHOTO CHTHAJIa ABYKPATHOTO paccedHusd. /g pacdera uc-
MOJIb30BAJIUCH MOJEIN KalleJbHBIX 00JIaKOB, XapaKTepHBIX
ang Kamuarckoro peruona.

2.11 O agmHaAMUKe 3JIEeKTPOIIPOBOIHOCTHU
reoJIOTUYECKOM Cpeabl B 30HE
cyonykimm Ha Kamyiarke

Mopos FO.®.r, Cmupnos C.3.2

L Unemumym syakanonoeuu u ceticmonozuu JJBO PAH
2 Mnemumym xocmofusuneckus ucciedosanud u
pacnpocmparenus paduosoan JIBO PAH

PaccMmoTpenbl BpeMeHHBIE PSIbI 9JIEKTPOIIPOBOIHOCTH JIUTO-
cepbl M0 JaHHBIM MOHHTOPHUHTA, 3JI€KTPOMATrHUTHOTO TOJIST
Semsn ¢ 2001 o 2014 rr. B nynktax Bepxuss IlapaTtynka,
Tynaposoiit u [Iunynckuii, paciosoKeHHbIX Ha T00EpeKbe
ABaumnckoro 3anmmBa Kamuarku, 1716 O JOJTOCPOIHOMY
HPOTHO3Y OKHJIAETCH KaTacTPOMUIECKOe 3eMJICTPSICEHHE.
B noBenenun BpeMEHHBIX PAJIOB CPEJIHETOJOBBIX 3HAYCHUIH
9JEKTPOIPOBOIHOCTH JIATOCHEPHI  BBIPAXKEHBI U3MEHEHHSI
B HallPaBJIEHUIX 1O HPOCTUPAHUIO M BKPECT MPOCTUPAHUS
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ceitcmookasibHOl 30HbI. B OoJibleil Mepe OHU LIPOSIBUJIUCH
B 1. [ITunyuckuii. He nckiio4yeno, 91o 31 u3MeHEeHUsT MOTY
OBITH OOYCJIOBJIEHBI TIOJIFOTOBKOI CHILHOTO 2KyIaHOBCKOTO
semsterpsicernss ¢ M, = 7,1 (30.01.2016). Boigsiennbie
U3MEHEeHNS 3JIeKTPOIPOBOIHOCTH JTUTOCKhHEPH CBIA3BIBAIOTCS
C BJAMSHUEM MPOBOJUMOCTHU IIYOMHHBIX DPA3JIOMOB Ha M-OBE
[Tunynckuit, KOTOpasi, MO-BUAUMOMY, MEHSIETCS U3-38 HAJIH-
YK MUHEPAIN30BAHHBIX PACTBOPOB B PA3JIOMax MPU CKATHA
U PACTSKEHUW 3eMHON KODBI IPHU TeOIHHAMUYECKUX IPO-
neccax B 30He cyOnyKnuu. VI3MeHeHUS 371eKTPOMPOBOTHOCTH
mutocdepbl U3-3a BJAUSHUS MPOBOJUMOCTU INTYOUHHBIX Pa3-
JIOMOB TO/ITBEDPXKICHBI JAHHBIME YHUCACHHOIO TPEXMEPHOI'0
MO/ICTHPOBAHUS. MATHUTOTE/LIY DPUIECKOTO TTOJIA.
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2.12 OsBepxay3epOBCKHUii KOMIIOHEHTHBI
marautToMerp POS-4: pe3yabTaThl
HeNPEePBLIBHBIX M3MEPEHUil B
2015-2016 rr. Ha I'eopnsnaeckoit
obcepBaTopun ’llaparynka” TKWP
JABO PAH, KamuaTtka

Xomymos C.FO.', Canynos B.A.2, Jenucos A.FO.2,
Caseaves JI.B.2, Babavanos U.FO.!

L Mriemumym xoemodusuneckux uceaedosanudi u
pacnpocmpanerus paduososn JIBO PAH, Kamuamska,
Poccus
2 Vpaavckuti dedepanvnuti ynusepcumem, Jlabopamopus
Ke8aHmMOo8ol mazrnumomempuu, 2. Kxamepunbype, Poccus

Komnonentuniit  marauromerp POS-4, obecneauBatorninii
U3Mepenud COCTAaBJAIINUX II0JJHOIO BEKTOpPa MaTrHUTHOMI
UHAYKIOWUW B KBa3I/I—a6COJHOTHOM l‘[pI/I6JH/I}KeHI/II/I7 ABJIAET-
cd HOBOI paspaborkoil JlabopaTopuu KBaHTOBOH Maruu-
tomerpun QMLab VYpanabckoro demepalbHOro YHHBEPCH-
rera (r.ExarepuuOypr, www.magnetometer.ru). Maruuro-
METD BKJIFOYAET OBEPXay3ePOBCKUI MePBUYHBIN mMpeobpazo-
Baresb POS-1 w TuraHOBBIE MarHUTHBIE CHCTEMBI, CO31a-
IOIIUe JIONOJTHATE/IbHBIE OJTHOPOIHBIE KOMMYTHPYEMbIE€ Mar-
HUTHBIE TTOJIsI B BEPTHUKAJILHOM M TOPH30HTAJLHOM HaIpaB-
JIEHUSX.

Marauromerp POS-4 ycranosien na 'eoduzuaeckoit obcep-
saropun "Ilaparynka"(PET) NKNP JIBO PAH, Kamuar-
ka, Poccug, B Hauase 2015 r. /Ing yctaHOBKH OBLI IIOCTPO-
eH OTIeJbHBIH HeOOJIBIION HeMarHUTHBIM MaBUJILOH C IIAC-
CHUBHO# TepMocTabuIn3anueil 1 mocTaMeHTOM U3 CTeKJI00/10-
koB. Temneparypa B maBuIbOHE KOHTPOJIUPYETCs C HOMOIIIHIO
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]_[I/ICprBbIX TEPMOJATYUKOB Ha TPpeX BbICOTHBIX YPOBHAX.
Perynsgpubie HenpepbiBHbIE U3MepeHUd ObLIN HAYATHI B all-
pesae 2015 r., mocJie 3aBepIieHNs] OCHOBHBIX HACTPOEK W BHI-
Oopa ONTUMAJIBHBIX PEKUMOB paboThl npubopa. B janbHei-
IeM MarHATOMETP PadOTaI IPAKTUIECKH aBTOHOMHO, ¢ MU-
HUMAJIbHBIM BMEIIaTeIbCTBOM TOJLKO IIPH HEOOXOIMMOCTH
npoBeJceHnA TEXHOJOI'MYCCKUX ITPOIEAYP. KOJquHaH cucre-
Ma, CO3/IAI0Iasi TOPU3OHTAIBLHOE JIOTIOTHUTEIFHOE MATHUT-
HOe 110J1e, ObL7Ia OPHEHTUPOBAHA /I H3MEPEeHHS BOCTOYHOMN
(Y) cocrapasoneii BeKTopa MarHuTHOMW uHIyKuu. Ilepuo-
JUIHOCTh U3MePeHuil BceXx KOMIOHEHT - 5 ¢. O6paboTKa JaH-
HbrX POS-4 BBIIOTHSIACH 110 CTAHAAPTHON METOUKe, HPH-
HSTOM JIjI OCTAJBHBIX MAarHUTOMETPOB 0O6CEPBATOPHH, B T.H.
BBIIIOJTHSLIICST KOHTPOJIb JIOJTOBPEMEHHOMN (MeZKIyCyTOIHOI )
CTabMIBHOCTH CPABHEHHEM C pe3yabTaTaMi abCOJIOTHBIX Ha-
OII0IeHMi, KOPPEKTHOCTL OoJ1ee OBICTPBIX BAPHUAIUN OIEHU-
BaJlaCb IIO0 JaHHbIM APYI'UX BapHaOWOHHBIX KOMIIOHCHTHBIX
marauToMerpos (dbepposongosoro FGE-DTU u oepxaysze-
posckoro dIdD GSM-19FD).

B moksame mpemcraBieHb CBOIHBIE PE3YJIbTATHI aHAIN3A
U3MEepeHHi, BBINOJHEHHBIX ¢ momolnbio POS-4 3a mosaro-
pa rojia, CAeJaHbI ONEHKH JOJITOBPEMEHHON CTabu/IbHOCTH,
B T.9. paCCMOTpeHbl BO3MO2KHbIE€ 3aBUCHUMOCTH HpI/I60pa oT
Takux (pakTOPOB KaK HEYCTONYNBOCTH MOCTAMEHTA, U3MEHe-
HUsI TeMIIEpaTypbl, COON 3IEKTPOIMUTAHNS, JJIEKTPOMATHUT-
Hble ITOMeXH, HeCTaOMIbHOCTH BHYTPEHHEro TaiiMepa M JIp.
Ilo pesysnbTaTaM peasbHBIX U3MEpPEHUH B yCJI0BHUAX obOcep-
BaTOpHUU BHECEHBI HCKOTOPLIC N3MEHCHNA B KOHCTPYKIUIO K
CXeMOTeXHUKY npubopa. Paboma ewvinosnena npu noddeporc-
xe epanma PH® 14-11-0019.
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2.13 Ocobennoctu reomedOopMaITMOHHBIX
N3MEPEHMNI MPUIIOBEPXHOCTHBIX
0CaJIOYHBIX TIOPO/],

Japuoros U.A., Henomnauwut FO.A.

Hnemumym xoemopusuueckus uccaedosanud u
pacnpocmparenus paduososr lasvresocmourozo
omdenenus Poccutickoti axademuu nayx

Wsnaratorest pe3yIbTaThl UCCAeA0BaHu J1eOPMAIIHOHHOTO
InpouecCa B INPUIIOBEPXHOCTHBLIX OCaA0YHBIX 1OPOJAaXx, KO-
Topble, HaumHasg ¢ 2007 r. mpoBOAATCA B CEeHCMOAKTHBHOM
permone Ha mojayoctpoBe Kamuarka. OcobeHHOCTHIO IKCITE-
PUMEHTOB SIBJIACTCS UCIOJIb30BaHUE s PETUCTPAIUN Ieo/Ie-
dopmanuit  mazepnoro jaedopmorpada-naTEphepoMeTpa,
cobpanHoro 1o cxeme wuHTepdepomerpa MaiikejbCcoHA.
ITokazano, ¥To B reoaed>OpManmOHHOM HPOIECCe B MYHKTE
HAOJIIO/IEHUIT  BBIJICJIAIOTCS  [TEPHOJbI  IPEUMYIIECTBEHHOTO
CXKATHS WM PACTIKEHUsS IOPOJ, HPOJOJIZKHTETHHOCTHIO
HECKOJIBKO MEeCSIIEB.
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2.14 llepBble pe3yiabTaThl HAOJIIOAEHUS
aTMoc(hepHOT0 3JIeKTPUIECKOTO II0JIs
¢ momomnibio 3jeKTpomerpa CS110 Ha

obcepBaTopun “Ilaparynka’”,
Kamuarka

Babazarnos U.IO., Bymun C.B., Cmupnos C.3.,
Xomymos C.1O.

Hremumym kocmopusuveckur uccacdosaruts u
pacnpocmparenus paduososn, c.llapamynra, Kamvwamxa,
Poccus

ArmocdepHoe 3JIeKTPUIECKOoe TI0JIe SIBISIETCS 0OhEeKTOM WH-
TEHCHBHBIX HAYYHBIX MCCJIEIOBAHMMA. DKCIEPHMEHTAJIBHY IO
OCHOBY JJIsI TAKMX MCCIEJOBAHHN 00eCHeYHBAIOT MOHUTO-
punrosbie u3Mmepenns Al Ha obOcepBaTOpHsX, a TaKKe
ClieaJIbHbIEe U3MEPEHUA Ha BPEMEHHbLIX CTaHIMAX.

Ha Teodpusuueckoit obcepsaropun “Tlaparyuka’” HWKIP
JIBO PAH peryrapuasie Habmogenus 3a ADIl Bemyrcs c
1996 roma. B kadecTBe m3MepuTess WCIOJIB3YETCS TTHPOKO
PACIPOCTPAHEHHBI JATYNK HAMNPSIKEHHOCTH 3JIEKTpUUe-
ckoro mouig  (ssektpomerp) “Tlose-2”7, obecneanBaroruii
nmoJsydyenue JOCTOBEPDHBIX M Ka4Ye€CTBEHHBLIX pPe3YJIbTaTOB.
Oanako, 3TOT OpubOp ABJSIETCT YCTAPEBINHM, KAaK KOH-
CTPYKTHBHO (IO 3JeMeHTHOIl 0a3e W CXeMOTEeXHHKE), Tak
n  (QU3NYECKH, H3-3a M3HOCA, MeXaHHYeCKHX y3J10B. B
casu ¢ tuM, B 2015 1. UKWP npuobpen coBpeMeHHbI
undposoii snekrpomerp CS110 (Campbell Scientific, Inc.,
CIIA), u3mepeHus KOTOPOIO BBIMOJHAOTCS HA TOM Ke
METOJMYEeCKOM MpHHIHUIe, 4ro W B jgarduke "Ilome-2":
MOJIYJIANNS JIEKTPOCTATHIECKOTO IMOJsA ABUXKYINEics ILia-
cruaoit. Ognako B oramume or "lloss-2"c Bpamaromeiics
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¢ Oousibiioit ckopoctpio mwiactunbl, B CS110 ucmosb3yercs
MOJIYJIUPYIONAs ILJIACTHHA € BO3BPATHO-TIOCTYIATETHHBIM
nemkenneM. Kpome Toro, mamepuresabubrit s1ement CS110
OPUEHTWPOBAH BHU3, UYTO MpeIOXPaHdeT ero OT HaKOI-
JIeHHsI CHera, cosjatomiero upobaembl g “llons-2” Bo
BpeMsl CHWIBHBIX cHeronaaoB. UyscrBurenpnocth CS110 B
nguanasone or -2200 mo +2200 B/m cocrasasier 0.32 B/wm,
cpenHekBagparndeckoe 3uadenue myma 0.42 B/m. Tlepe-
Jada JTaHHBIX B KOMIBIOTep NpoucxoauT mo Kanaay Wik,
CUHXPOHU3aIlMsd BHYTpeHHero TaiitMepa mo PPS-curmamy
BCTPOEHHOTO mpueMHuKka GPS, BBINOTHsIETCS KOHTPOJIb (H
perucrpaisi) TOKa yYTEYKH, TEMIEPATYDPbl M BIIAXKHOCTH
naranka CS110, 6ydepras namsaTh u nutanue oT Harapen
obecrevnBalOT ABTOHOMHBIE W3MepDeHUs B TedeHHe 7 CYT.
Kpowme Ttoro, snexkrpomerp CS110 ocHalieH BHEITHHEMHU Me-
TEOPOJIOTHYECKAMH JTATINKAMU: TEeMIIePATyPhl, BJIAKHOCTH
U OCA/IKOB.

Daexkrpomerp CS110 6611 yeranosien va ['OO "Tlaparynka”
B HOsiOpe 2015 1., MECTO yCTAHOBKW - IJIOCKas KPBIIIA TeX-
HUYECKOTO MaBUJIbOHA, Pa3Mep MpUMepHO 6X6 M, TOKpBITHE
outymHoe. [laTyuk s71eKTpoMeTpa, OOKC I 3TeKTPOHUKH,
GPS-anrenna n BHENIHUE METEOMATUYNKN OBLIA 3aKPEILICHBI
Ha MeTaJLIMIeCKOil orope Ha BbicoTe 0KoJio 1.5 M. /st cbopa
JIAHHBIX UCIOJIb3YEeTCS MTATHOE MPOTPAMMHOE 0DecredeHne
LoggerNet, vacTtora n3mepennii 1 ['m.

B nokname mpencTaBieHBl Pe3YIbTATBI MHOTOMECSIHBIX
U3MepeHuil BepTHUKAJIBLHOTO TpajJeHTa MOTeHIuam s Hz
¢ momormipio vaekrpomepa CS110. Camemano cpaBHEHHE C
JIAHHBIME 3jIeKTpoMmeTpa “Tlosie-2”, BBITIOJIHEHBI OIEHKU Ha-
JeKHOCTH 1 9PPeKTUBHOCTH HOBOI'O HIPUOOpa B PA3IUIHBIX
VCJIOBUAX IKCIIYyaTAllUN: TPU OOMJIBHBIX OCAJKaX, B T.d.
BO BpeMs CHEromajioB, MPH BBICOKOM YPOBHE CHEXKHOTO
HOKPOBA, MPU OTKJIOYEHUSX JIEKTPO3Heprun u T.1. Paboma
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suinoarena npu noddepocke epanwma PH® 14-11-00194.

2.15 CBepx3BYKOBble MAarHUTHBIE TTOJTFOCHI

Cemaros H.H.1?2

U maenumnas obcepsamopua "Hosocubupcex”

2 Hosocubuperudi 2ocydapemeernuili yrnusepcumen

31ech T0IKHBI OBITH T€3HUCHI

CKOpOCTH HepeMelnennsi MAarHUTHBIX O/I0cCoB B 2015 roauy,
BBIUNC/IEHHAST [0 CPEIHECYTOYHBIM 3HAYEHUSIM CKJIOHEHHS
W HakJoHeHHUs1 B obcepBaropun Hoocubupcek (500 kM /rof)
Ha 2 MOpPs/IKa BBIIE CKOPOCTH, MOCYUTAHHON IO CPEIHEro-
JOBBIM 3HAYCHHSIM (OKOJIO 5 KM/TOJ), HO W Te, W JApPYIrHe
He WIYT HU B KaKOe CpaBHEHHE CO CKOPOCTSIMU, BBIUHUCJICH-
HBIM [0 MHUHYTHBIM W CEKYH/HBIM 3HAYEHUSIM CKJIOHEHHS
M HAKJIOHEeHHs (COMOCTABUMBIMH B CIOKOWHOE BPEMS €O
CKOPOCTBIO TIEIIeX0/ld, & B BO3MYIIEHHOE - aBTOMOOWIS U
camoJsiera). Ho MMEHHO ¢ TAKMMU OTPOMHBIME CKOPOCTSIME
M3MEHEeHUs] MATHUTHBIX XapaKTePUCTHK (MPeoOpasoBaHHBI-
ME I HaragHocTH B koopamuarhl BMII) maraurosorn
UMEIOT JIeJIO B CBOEH exkeHeBHON pabore, B TOM YHC/IE MIPH
YCTAHOBJICHUH KOOP/MUHAT CEBEPHOT0 M IOKHOTO MCTUHHDBIX
MArHUTHBIX TOJIIOCOB.
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2.16 CeiicMuyeckasi 1 ByJIKAHTYECKAdAd
AKTUBHOCTb KaK INPOABJIEHUA €JIUHOTO
BOJIHOBOT'O T€0/IMHAMMWYECKOTO
npomnecca

Jonzasn A.AY2, Bukyaun A.B.Y, Tepyc A.M.13

U Hnemumym eyaxanonoeuu u ceticmonoeuu JJBO PAH
2 Kamvameruti 20cydapemeermsili mexnudeckud
YHUBEPCUMEM,

3 Kamuameruti eocydapemeennuiti ynusepcumem um. B.
Bepunea

B pabore npejicraBiierbl pe3yabTaThl HCCJIE0BAHNH, MTPOBO-
JIMMBIX aBTOPaMHU Ha OCHOBAHHUH JAHHBIX O CHJIbHBIX 3€MJIe-
TPSICEHUSIX U U3BEPXKEHUAX BYJIKAHOB, HPOU3OMIEIINX B IIpe-
Jes1ax HauboJee TeOMHAMUYIECKH aKTUBHBIX PETHOHOB ILIa-
Herhl. C MOMOIIBI0 pa3paboTaHHBIX aBTOPAMH MeTOI0B Obl-
JIO YCTAHOBJIEHO, YTO CEHCMUYHOCTD U BYJIKAHU3M 00J1a/1aI0T
CBOMCTBAMHU TUKJIXIHOCTH (KBA3UMEPUOJAUIHOCTH) ¢ OOIIUM
nepuodaoM 1y =~ 250 jger u murpamuu. llpu sTom ckopocTu
MUTPAIUHA ONpPeIeeHHBIM 00Pa30M 3aBHCAT OT dHEpTeThude-
CKOii XapaKTEePUCTHKH [porecca (MArHUTY/IbI /IS 3eMJIeTPsI-
CeHUil M WHJEKCa KCIUIO3UBHOCTH JIJII N3BEPKEHUN BYJIKAa-
HoB). KoaddunuenTsl HAKIOHA 3aBUCHMOCTEll XapaKTepH-
3YIOTCd MMapaMeTpoM p, 3HAYeHUsS KOTOPOI'O ITOJIOXKHTETHHBI
JI71sT OOJIacTel C2KATHsI ¥ OTPUIIATETbHBI /I 001acTeil pacTsi-
JKeHust. AHAJIU3 MOy YeHHBIX JAaHHBIX HOKA3aJI, YTO P ABJIs-
€TCd BEKTOPHON COXPaHAIIeiica BeTUnInHON, KOTOPYIO MOXK-
HO PacCMaTpPUBAThH KaK aHAJOr MOMEHTA UMITYJIbCa, M0/ IMHA~
MHYECKOT'O IIpoIiecca.

B pamkax poTamMoOHHONR MOJEIN JJIsd ONUCAHUS JIBHKCHHSI
HEno4YKu OJIOKOB U T'€OJMHAMUYECKUX CBOHCTB I'e0Cpe/ibl Uc-
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HOJIb3yeTcs ypaBHeHue cuHyc-lopjioHa u OJiHO U3 ero pe-
IeHuii B BHJE YeJWHEHHON BOJIHBI - COJIMTOHA. TakKoe pe-
nmeHne PU3NIECKH MOHSITHBIM CIHOCOOOM 3aBHCHT OT MOJLY-
a5t uMIysabca. Hanpasienne (3HaK) UMIYJIbCa COOTBETCTBY-
eT TeOJMHAMUYECKUM COCTOSTHUSAM B TOSICAX: CXKATHIO (IOJI0-
JKUTETBHBIN) U PACTSKEHUIO (OTPUIATETBHBIN ). DTO MO3BO-
JigerT B paMKax (hU3NYECKUX IMpeJICTaBICHUN MOJIEIUPOBATH
MHUTPAIHAI0 CEHCMUYECKON U BYJIKAHNYECKON aKTUBHOCTH KakK
KOPIIYCKYJIAPHO-BOJIHOBOI HPOIECC CO CBOMCTBAMU OJU3KO-
A JIAJIbHOACHCTBUA U B paMKaX TaKOH MOJEJIHA pPacCMaTpH-
BaTh CEHCMUYHOCTDL U BYJIKAHU3M KAaK IPOABJICHUSA €JIUHOTO
BOJIHOBOT'O T'€OIMHAMHAYECKOTO TPOTIECCa.

2.17 Ceiicmo-aedopMalInOHHBIA 1
AKYCTUY€CKNilT MOHUTOPUHT
reoIMHAMUYIECKUX ITPOI[ECCOB
BBICOKOYYBCTBUTEJIbHBIMU
MPOCTPAHCTBEHHO Pa3HECEHHbIMU
npubopamu B ceiicCMO3HEPTroaKTUBHOI
1 aceiicCMUY€eCcKOil 30HaX

Anexcandpos J.B.Y, Jybpos M.H.*, Kpasuyos B.B.!,
Jlapuonos HU.A.2, Mapanyaey, FO. B.2, Ilesyos B.M.>

L @®HPS um.B.A. Komeavruxosa PAH
2 UKHUP J[BO PAH

[IpuBojgsiTca pe3yJabTaTbl HAOJMIOAEHUN IMHPOKOIOJOCHBIX

reopU3NIECKUX TIPOIECCOB (AKYCTHIECKHX, CEHCMUYECKUX,
J1ebOpMANMOHHO-0APUYECKHUX), I[OJYYEHHbIE € HOMOIIBIO
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Jlazepublx  uHTepdepomerpos  jedopmorpados,  pas-
paboranabix B VP um. B.A. KorenpnukoBa PAH u
KOMILJIEKCOM T€0aKyCTHIECKON anmnaparypbl, pa3paboTanHol
B KNP JIBO PAH. Ceiicmudeckue u medopMaimoHHO-
Dapuyeckre uU3MepeHHs B CelCMOYHEpProakKTUBHOH 30HE
(Kamuarckast 0611., ¢. TTapaTyHKa) BBITOJHSIACEH JIA3€PHBIM
unrepdepomerpom-gedopmorpadoM HaA3eMHOTO THUIA, I0-
CTPOGHHBIM TIO0 TPEX3ePKAJBHON CXeMe C H3MepPHUTEeTbHBIM
mwiedoM JuimHON 32 M. [na mabuiogeHunit B aceiicMUYeCcKoi
sone (ITOAMOCKOBBE) HCIOTB30BAIUCH Ja3epHble WHTepde-
poMeTphl ¢ aiauHoi mieda or 10 M mo 400 M Ha moazeMHOI
siydeBojnoit jsimnun B0 Dpgasuuo m gaiunoit or 5 M jo 90
M B reodusnueckoii mrospHe B OOHuncke. l3mepenus
HPOBOJIMJIUCH C IOMOIILIO HHCTPYMEHTOB, IMOCTPOCHHBIX
KaK [0 cXeMe HepaBHOILIeYero, TakK M IO CXeMe pPaBHOILIe-
dero (cummerpudHoro) wmHTepdepoMerpos MaiikeabcoHa.
[IpuBouTcs onucanume u MapaMerpbl [E€O0AKYCTHIECKON
armmapatypbl UKNP g u3ydenuns: reoakycTu4eckoit amMmc-
CUW HA PA3IUYHBIX CTAUSIX MOJTOTOBKH 3eMJIETPSCEHMUI.
JleMOHCTPHUPYIOTCS  IIPUMEPbl  CHHXPOHHOH PerucTpaiun
ceficMOaKyCTHYECKHX U J1e(DOPMAIMOHHO-0aPUIECKUX TIPO-
neccos na Kavmuaarke u B [TonMockoBbe, a TakzKe Pe3y/IbTaThl
napaJsie bHOTO AHAIN3a TOJyYeHHBIX JAaHHBIX. [IpoBeeH-
HbIe WCC/IeOBAHUST MOKA3BIBAIOT BO3MOKHOCTH TPUMEHEHU ST
paspabOTaHHBIX METOJOB /I  BBIJICJCHHA IJIOOAJIBHBIX
reocpusudeckux 3GGEeKTOB, CBI3aHHBIX C  IMOATOTOBKO
CUJIBHBIX 3emjeTpsceruit M>7, TpoXoKTeHWeM MOITHBIX
TPONUYECKUX yparaHoB, TaifipyHOB, IyHAMH, U KPYTHOMAC-
MTAOHBIX SIBJIEHUH B OKOJIO36MHOM TPOCTPAHCTBE.
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2.18 Tect IlenneBe omHOII CUCTEMBI
TUAPOANHAMUYECKOTO THUIIA

Boodunuap I'M., Howenxo /.C., Ilepescozun A.C.

Hremumym xocmodusuneckux uccredosanudl u
pacnpocmparenus paduosoan JIBO PAH

B pabote mosyuensl ycaoBus npoxozxkiaeHus tecta llemjiene
JIJIST CHCTeMbl OOBIKHOBEHHBIX JudpepenuaibHbIX YpaBHe-
HUI, KOTOpas MOJYYeHa M3 CHCTEMBI THIPOIMHAMHYECKOrO
THIIA.

2.19 YucjaeHHasd OIleHKa MapaMeTpPOB
ceficCMM4eCKOro IpoIliecca B
POTAIMOHHOI MOJIeJin OJIOKOBOI
reocpeapbl

Tepyc A.M.Y2, Bukyaun A.B.!

Y UBuC JIBO PAH
2 KamI'Y um. Bumyca Bepumea

st 6J10KOBOi reocpeabl HA HpHUMEpE CeHCMUYECKOro IMpo-
1ecca B Ipejiesiax OKpaumHbl THUXOro OkKeaHa IOCTPOeHa po-
TalMOHHAdA MoJiesib. B pamkax 3Toit Mojenn JBUZKEHHEe Iie-
HOYKH OJIOKOB MaTeMaTHYECKH IPEJ/ICTABICHO ypaBHEHUEM
cunyc-l'opona. 9To ypaBHEHHE JIONYCKAET PEIIeHUus B BHJIE
COJIMTOHOB — VeJMHEHHBIX BOJIH, MOJ0OHO YAaCTUIIAM COXPa-
HAIOIUX CBOIO CTPYKTYPY IIOCJ€ CTOJIKHOBEHHUSI C JAPYyIUMU
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TaKuMH Bo3MylleHusMu. g Oosiee TOYHOIO onucanus pe-
AJIBHOTO ceficmMudeckoro nporecca ypapaeane CI' 6bL10 10-
nostHeHo 3¢ pekraMu OTKJIOHEHUST MOMEHTOB CUJI OJIOKOB OT
DPABHOBECHBIX TOJIOYKEHWH [t U TPeHHUs Ha TPAHUIAX O

0%0  0%0 ) 00 .

— — — =sinf + a— + pd(§) sinb (1)

o0& On? on
Takoe ypaBHeHHe He WMeeT AHATUTUYECKUX PelleHuil, Ho
MOZKHO YMCJIEHHO HCCJIE/IOBATH JUHAMUKY U3MEHEHUs Hapa-
MeTpoB (KoopauHarhl X, ckopocTu BoJHBI U 1 CKOPOCTH T10-
BOpPOTHO# nedopmarun 0) €ro OJIHOCOTUTOHHOTO PEIeHUSs.
[IpoBeieHHBIE HAMHU PACUYeTHl MO3BOJMINA CHOPMYIAPOBATH
CJIeTYIOINe BBIBOJIBL:

1. Ilpu yBesmyenun ko3pduiimeHTa TpeHusd « yMeHbIIIa-
10Tcs 3HadeHus Up,qq, émml, émaw% émin; a X BpeMme-
Ha yBeauduBaioTcd. TakuMm oOpa3oM, IpOIEece pacipo-
CTpPaHEeHUs] COJMTOHA 3aMEIJISIETCs] U CIJIa?KUBaAETCs.

2. Ilpn yBenwvenun 3uaveHus: KodIpDUIMEHTa HEOTHO-
POJIHOCTH (i, HAOOOPOT, YBEJIUYUBAIOTCA 3HAYCHUI
Upnazs Omazts Omaz2, Omin, 8 IX BPEMEHA YMEHBIIAIOTCS.
Taxum obOpa3oM, MOIEJIUPYEMBIi MPOIECC UIeT ObICT-
pee u pesue.

3. HpI/I OJHOBPEMEHHOM YBEJIUYCHHUU WJIN YMEHBLIICHUU
3HAYECHUI (v U (4 MEHSeTCsS U BPEMEHHOU MaciITad mpo-
recca.

4. Acumnrorudeckoe 3nagenne X, 1.e. X,,q., OPH JIIOOBIX
Q U |4 BCETrJa COOTBETCTBYET PABEHCTBY X .. ~ Ry,
rjie Ry — paguyc 6J10Ka.

5. Hnsg mobbiX o w 4 BoaHA gocturaer 3HadeHuit Up,q,.,
Opnin ¥ BBIXOJA X Ha aCHMITOTHKY OJHOBPEMEHHO.
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Kpowme Toro, cyiecrByior eie u JIpyrue nHBapUaHTHbIE Be-
JINYUHBI, HE 3aBUCHIINAE OT (¢ U 4, HO XapaKTepHbIe JJIsI IIPO-
eCCa B IEJIOM:

1. OrHomenne MaKCHMYMOB CKOPOCTH JePOpPMAIIUH:
ema;L’Q/Qmaxl ~ 27

2. OTHOIIEHNE TPOIOKUTETHHOCTEN MAKCUMyMOB CKO-
poctu gedopmanuu: AT, am0/AT a1 ~ 6.

[Tokazano, 9T0 ypaBHeHue (2) B paMKaX POTAIIMOHHON MO/Ie-
JIX TI03BOJIAET KOJMYECTBEHHO OMUCATH TAKHEe BasKHDBIE CBOIi-
CTBA CefICMUYECKOr0 IPOIEeCcca, KaK ero (pOpIIoKOBYO u ad-
TEPHUIOKOBYIO CTadUHW U 3aKJIIOYEHHOE MEZKAYy HUMHA CcHJIbHel-
1mee 3emyerpscenne. Ilpu 3ToM pe3ybraThl YMCJIEHHOTO MO-
JIeJIAPOBAHMS CeHCMHYECKOT0 IPOIECCa COMJIACYIOTCA C IKC-
HePUMEHTAJTHHBIMA JTAHHBIMI.
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3 @Pus3ukKa 1peJBECTHUKOB
3eMJIeTPACEeHn

3.1 Amnajgu3 paanonMIegaHCHBIX 1
reopaJapHBIX 30HINPOBAHUII Ha
Topckoit 1 Kbipenckoii
IMaJIE0CEMCMOINCJIOKAITUSIX

Bawxyes F0.B.,', Xanmanos B.B.*, Jemberos M.,
Canvros B.A2, JTobpvmuna A.A.2, dpyscun I 1.3

L Muemumym dusuueckoeo mamepuanrosedenus CO PAH
2 Unemumym semmnoti xopws CO PAH
3 UKHUP JIBO PAH

B nokmane mpoBeneH aHAMM3 PAJIHOMMIETAHCHBIX U Te-
opaJapHLIX 3oHAMpoBaHuilt Ha Topckoit m Kwipenckoit
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HAJIE0CEHCMOIUC/IOKAIUAX, PACIOJI0KEHHbIX B TYHKUHCKOM
nonune Pecnybsmku Bypgarus. Pacemorpena meroaumka u
amnmaparypa paJnouMIeIaHcHbIX (qacTorel  22,2; 50; 279
kI'1) u reopagapubix (50 u 400 MI'n)3onauposanuii. [Ipe-
CTAaBJIEHO CPaBHEHWE C TeOoJOTMYeCKUMHU [TAHHBIMHU paHee
BBITTOTHEHHBIX PabOT.

3.2 DBapwmaliuym aMILTUTYbl CUTHAJIOB
IPO30BBIX Pa3psdaa0B, MPOXOJAANINX HA
SMUIIEHTPAMU 3€MJIETPACEHU

Apeynos B.B., Kapumos P.P.

Hremumym xocmodusuueckur uccredosanut u
aaponomuu um. FO.I'. Hlagepa CO PAH

PaCCManI/IBaIOTCH ACIIEKThbl IIPpUMEHEHHA HHU3KOYaCTOTHBIX
UMITYJIBCHBIX TPDO30BBIX DPaJUOCHUTHAJIOB AJA JUCTAHIITUOH-
HOI'O MOHHUTOPWHIA MNPOABJACHUNA CEHCMHUYCCKOU AKTHBHOCTH
B BO3MYIIEHHSX HUKHEH HOHOChEPH. YCTAHOBJIEHO, YTO
BO3MYIIEHNsT B HUXKHe#l moHocdepe, o0yCJIOBIEHHBIE JTUTO-
cdepHbIME TIPOIeCCaMM, MOT'YT HAOJII0aThCs B Bapualugax
AMIIJIATYABI T'PO30OBBIX CHT'HAJIOB, PaCIpPOCTPaHATOIIUXCA
HaJl SMUMEHTPAMHU 3eMJIeTpICeHnil. YcuaeHne aMILTATYIbI
CATHAJIOB TIPOUCXOAUT B JICHb W TIOCJE 3eMJETPACEHUui, a
TaKyKe 3a HECKOJIbKO JiHel 10 cOoObITHil (IpeJIBeCTHHK).
Db dexTh 3eMIeTPSICeHU U UX TIPETBECTHUKOB MTPOSIB/ISTIOT-
cd B BUJIE BO3PACTaHUs CPeHEN aMILTUTYIbl aTMOC(HEPUKOB.
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3.3 T'maporeosioruveckne npeaBeCTHUKNI
CUJIbHBIX 3eMJerpsicenunii (K 40-eTuio
TUAPOTE0CENCMOJIOTUIECKMUX
uccaemoBanuii Ha Kamyarke)

Konwvinosa I'H.
Kamuamerut guruan Teopusuveckoti cayorcoo, PAH

IIpuBonaTcsa OpUTHHAIBHBIE W OIYOJMKOBAaHHBIE JAHHBIE O
[POABJIEHUAX TI'HJPOTreOJINHAMUYCCKUX M TI'UIPOreoXuMuve-
CKHX HPeIBECTHAKOB CHIBHBIX (M = 6.6-7.8) 3emuterpsicennii
KamuaTku, 3aperucTpupoBaHHBIX HIPHU I[POBEJICHUU CIeIy-
aMM3WPOBAHHBIX HAOMIONEHNWH Ha CKBaXKHHAX B TedeHHe
1977-2016 rr. PaccmarpuBatorcd mojean (popMupoBaHus
IpeJBeCTHUKOB U UX HCIOJIb30BaHUe B cUCTeMe ceficMudve-
CKOI'0 IIPOIHO3MPOBAHHA. 3aperHCTPUPOBAHHBIE AHOMAJIHN
B U3MEHEHHUSAX YPOBHS U XUMUUYECKOI'O COCTaBa IIOJI3€MHBIX
BOJ], HAXOJIAT CBOe OOBbACHEHHE B paMKaxX MOJAETN JUIaTaH-
CHOHHOI'O M3MEHeHUd TPEeLIMHHO-IIOPOBOIO LIPOCTPAHCTBA
BOJIOBMEIIAIOIINX IIOPOJ, Ha OTHOCUTEIbHO KPaTKOCPOY-
HBIX CTaJMAX IMOJAIOTOBKH 3eMJIETPACEHHIl, COCTaBJIAIOININX
MecsIbl-He eI,
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3.4 MHN3meHeHme HANPaBJIEHHOCTN
reoaKyCTUIeCKOTO U3JIydeHud Ha
craunuu « MUKm>Ka» B CBA3U C
3eMmJieTpaceHuaMu Ha KamdaTrke

Mapanyaey, FO.B., Coaoduyx A.A., Hepbuna A.O.

Hnemumym xoemopusuveckus uccredosanut u
pacnpocmparenus paduososn IBO PAH

Ha Kamuatke y mHa o3epa «Mwukumzka» ycTaHOBJIeHA MpHU-
eMHas aKyCTudecKasi cucremMa Ha 0asze KOMOMHUPOBAHHOI'O
BEKTOPHOT'O IIpPHEMHHKa, KOTOpad IO3BOJACT IIPOU3BOJIUTDL
OIIEHKY HAMPAaBJIEHHOCTH Te0aKyCTUIecKoro mayydenns. Ha
OCHOBE IOJIyYEHHBIX € €€ IIOMOIIbIO JAHHBIX 3a IEePHOJ C
aBrycta 2008 1. mo guBaps 2016 1. mpoBejieH aHAIN3 U3-
MEHEHHST a3UMYTAJIbHOTO PACIpeIeJeHIsT Me0aKyCTHIeCKO
SMUCCHU BO BPEMs 3€MJIETPSCEHHUI, B PE3yJIbTAaTe KOTOPOI'O
obHapyzKeHbl Tpej- u moctceiicmudeckne 3PQeKThl B Ha-
HPaBJEHHOCTH U3JTYUCHH.
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3.5 MmuoronapamMerpuiecKuii MOHUTOPUHT
KPATKOCPOYHBIX MPE/IBECTHUKOB
3eMJIeTpsiceHunii n ero pu3mieckKoe
000CHOBaHUE B MPUJIOXKEHUU K
KamMmyaTckoMy permony

Hyauney C.A.Y, Yaynos JI.I1.2, Jlasudenwo JI.B.!,
Hempyrun A.B.3

U Muemumym wocmuveckux uccaedosanuti PAH, Mocksa,
Poccuasa
2 Vwuusepcumem Yonmena, Opanorc, Karugoprusa, CILIA
3 Mockosckuti pusuko-mezrnuneckuti uncmumym,
Honzonpyonnti MO, Poccus

B mocnemmee BpeMs BO3POXKIAETCSI HHTEPEC K HCIOJIb-
30BAHUIO (PU3MYECKUX 1IPEJBECTHUKOB 3eMJIETPSICEHUIT B
HEIsIX KPATKOCPOYHOIO IPOTHO3a, KOTOPHIE aKTHBHO WC-
MOJIBL30BAJANCHL ceiicMogoramn B 70-x romax XX croJe-
THA. ODTO CBI3aHO, B IIEPBYI0 OdYepelb, C IOSBJIEHHEM
duzngeckoro 0OOCHOBAHHWS MEXAaHHM3MOB TIeHepalud KpaT-
KOCPOUYHBIX IIPEIBECTHHKOB B BHIE KOMILIEKCHOH MOIeIN
JIntocdepuo-Armocdepuo-Monocdeprupix B3aumMoaeiicTBuit
(LAIC). Kifo4eBbIM 3JI€MEHTOM MOJIEJN SIBJISIETCST TPOIECC
HYKJIealud KJIACTEPHBIX HOHOB, IMOSBJIAIOIINAXCI B Pe3YJib-
TaTe MOHU3AIUH IIPH3EMHOIO CJIOS BO3IYyXa PAIOHOM, BbI-
JeJIsteMbIM U3 3€MHOI KOpBI B 00JIACTH MOATOTOBKHU 3€M.JIe-
TPACEHHSA. DTOT IMIPOLECC AHAJOIHYIEH 00PA3ZOBAHIIO 3aPO/IbI-
IMEeBBLIX KalleJlb O6ﬂaKOB npu BO3,ZL€I7‘ICTBI/II/I Ha HUX TaJlaK-
THIECKHX KOCMHUYeCKHuX Jydeit. CeacTBHEM TOrO IIPOIec-
ca sIBJIeTCs TeHepalls IeJIOr0 Psaa IpeIBeCTHUKOB, KOTO-
pble YCIOBHO MOYKHO pasJeJUTh HA JIBe TPYIIIbL: a) Terio-
Bbl€ 1 METEODPOJIO''HYCeCKUue 1 6) QJEKTPOMAaIlrHUTHBIEC U MOHO-
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cepubie. CuHepreTnka HaOJIIOJAEMBIX IIPOIECCOB MOKA3bI-
BAET, UTO /sl YCIEITHOTO OCYIIEeCTBICHHS KPATKOCPOIHOIO
MPOTHO3a TPEOYETCsT OCYIIECTBICHIE MHOTOIAPaMeTPIUIECKO-
ro MOHHUTODHHTA IIPEIBECTHUKOB, OMUCHIBAEMBIX MOIEIBIO.
OTU NpeIBeCTHUKU MOSABIAIOTCA ¢ PA3IAIHON 3ab/aroppe-
MEHHOCTBIO, a Pa3Mephl HAOIOIACMbIX AaHOMAINN, UX WHTEH-
CUBHOCTD U IIOJIOZK€HUE B IIPOCTPAaHCTBE B COBOKYIIHOCTH I103-
BOJISIOT OIIPEJIE/INTH BCe TPH KJIFOUEBHIX MapamMeTrpa, HeoOxo-
JHUMBIX JJIsI IIPOrHO3a: MECTO, BpeMsl M MarHUTYIy OXKHIa-
eMOTO 3eMJieTpsiceHrst. TOYHOCTH IPOrHO3a, MOBBIIIAETCS 10
Mepe YCOBEPIIeHCTBOBAHUS METOIOB HA3EMHOI'O W CIIy THHKO-
BOI'O MOHUTOPHUHIQA.

B noxkisaze OyayT TpPOJIEMOHCTPUPOBAHBI: METOIUKA OCY-
IMECTBICHN KPATKOCPOYHOI'0 IIPOrHO3a B pernoHe Kamaar-
KH, IIPUMEPHI YIAYHBIX IPOTHO30B, CTATHCTHYECKIE TaHHbIE
[0 Pa3JUYHBIM BHIAM IIPEJIBECTHUKOB, B TOM YHCJIE€ HEKOTO-
pbl€ 3aBHCHMOCTH OT HMOJIOYKEHHUsI SMUIEHTPa U (HOKYCa 3eM-
nerpsicennst (Boma-cymia, riayonna, pernon (cesep-tor Kawm-
qarkn, Kypuibckue ocTpoBa), Ce30H U Tp.).

B kagecTBe sKCIIepuMeHTa OYIYT IPOJEMOHCTPUPOBAHBL TaK-
’Ke TaHHble MOHUTOPUHTA, KAMYATCKIX BYJIKAHOB, MOCKOJIBKY
9TH HCCJACJOBAHUSI TOJHKO HAYAIUCh. K COKAJIEHHIO, OIH-
caTeJbHBII XapaKTep aKTHUBHOCTH KaM4YaTCKHX BYJIKaHOB Ha
caiite KVERT me mo3BojisieT OQHO3HAYHO COIMOCTABUTL HAa-
OJr01aeMble Bapraldyd TPOTHO3HBIX HapaMeTpOB OllepaTHB-
HOI'O MOHUTOPHHTA KAMYATCKHX BYJKAHOB C OIHCAHUEM HX
AKTUBHOCTHU Ha caiiTe.

B nesioMm nosryyeHubie pe3yabTaThl MO3BOISIOT YTBEPKIATD,
4TO pa3paboTaHHble METOJIbl OTIEPATUBHOIO MPOrHO3a MOTYT
OBITH BHEJIPEHBI JIJIA NCIOJIB30BaHUs B CJIy:KOe KaMdaaTckoro

dmmana ['C PAH.
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3.6 MoHUTOPUHT y/I€JIHLHOTO
COITPOTUBJIEHUS T€OCPEIBI C
WCITI0JIb30BAHUEM TIO/I3€MHBIX
JIEKTPUYIECKNX aHTEHH: (pm3mdeckas
OCHOBA METOJIa U Pe3yJIbTAThI

Taspunos B.A.
Hnemumym syaranosozuu u ceticmonozunu ABO PAH

WN3naraerca ¢pusudeckass oCHOBa pa3pabOTAHHOTO aBTOPOM
MEeTO/Ja HEIPEPBIBHOTO MOHHTOPHHIA YAEJABHOIO COIPO-
TUBJICHUA TOPHBLIX IIOPOA, IJe B KadeCTBe 30HAHPYIOIIETO
CUTHAJIA MCIOJb3yeTCs HEMPePhIBHOE 3JIEKTPOMAIHHTHOE
U3JIyUeHre 3BYKOBOIO JIHAMIA30HA YACTOT TEXHOIEHHOI'O
U TPHPOJHOTO IMPOMCXOXKIEHMS, a B KadeCTBE IATIHKOB
- 1IoA3€MHbl€ BEPTUKAJIBbHBIC JJEKTPpUYICCKHE aHTEHHDbI.
Pezynbrarnr Muorosernux udmepenuit na [lerponasiosek -
KamuarckoM reogmHaMUYecKOM TOJHUTOHE TTO3BOJIAIOT TO-
BOPHUTH O BBICOKOU 3P(PEKTUBHOCTH METOHa U €ro Imepclek-
THBHOCTH B KadecTBE OJHOW W3 OCHOBHBIX YaCTell CHCTEMBI
KOMILIEKCHBIX — 1'€0(DU3NYECKUX HM3MEPEHUH, OpPUEeHTHPO-
BaHHbBIX Ha MOHUTOPHWHT HaHpH}KeHHO—,ZLerOpMI/IpOBaHHOFO
COCTOSIHUST TEOCPEIBl M TPOTHO3 3eMIETPSICEHMIA.
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3.7 O cBoiicTBax CpeHECPOIHBIX
MIPEeJIBECTHUKOB 3eMJIETPACEHU U MX
MPAKTUYIECKOM HMCIOJIb30BAHUU

Konwinosa ' H.
Kamuwamexut guauan zeousuveckoti cayorcow, PAH

PaccematpuBatoTest ob1me 3aKOHOMEPHOCTH MPOSTBJICHHST TH/I-
pOTEONOTAYEeCKAX W JPYTUX BHJAOB CPEIHECPOYHBIX IIPEJI-
BECTHUKOB SGMJIGTPHCGHI/Iﬁ KaM‘laTKI/I II0 JaHHBIM Ha6JIIO—
gernit ¢ 70-pix 1T XX B. MO HAcTOdAIee BpeMs. Xapak-
TePHBIM CBORCTBOM PAcCMOTPEHHBIX IPEIBECTHUKOB sIBJISET-
¢Sl UX KOMILIEKCHOEe TPOdBJIeHUe Hepe Hanboee CUIbLHBIME
3eMJieTpdCceHudMu ¢ BeJIMYMHaAMW Mal'HUTY /I M IHOpAJKA 7 n
0oJlee Ha BPEMEHHBIX HHTEPBAJIAX OT MECAINEB 10 HeIeNb.
Bwmecre ¢ Tem, peTpoCHeKTHBHBIE CTATUCTUYECKWE OIEHKN
CBA3U OTJIEJIBHBIX BHJOB IPEJIBECTHUKOB M 3eMJIETPACEHUH
HMOKA3BIBAIOT MX HEJOCTATOUYHYIO HAJAEYKHOCTH JJs ITPAKTHU-
YECKOI'0 IIPOI'HO3UPOBaHKA BPEMEHHU BO3HHMKHOBCHHA TaKHX
3eMAETPACEHUN.

Ob6CyKIal0TCsI HOBBIE TOAXOABI K 00paboOTKe ¥ aHAJIH-
3y O0JbIIHX 00beMOB HHMOPMAIUK O BapHANUgX MoJjeit
3eMJId U APYTUX JAHHBIX C HCHOJb30BAHHEM ODODIIEHHBIX
CTATUCTUYIECKUX TapamMeTpoB. [IpuBomsdTcs mepBbie pe3yib-
TATbl W3YYEeHUA TPOCTPAHCTBEHHO-BPEMEHHBIX BapHalnil
napaMeTpoB CefCMHYEeCKOTO TIIyMa Ha CeTH CTaHIWi Ha
Teppuropun KaMdyarku B IEepHOIBI MOJATOTOBKH CHJIBHBIX
semiierpscennit 2013-2016 rr.
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3.8 O cBg3U CUJIBHBIX 3€eMJIETPACEHUN 1
MPUPOAHBIX PUTMOB

Cepagumosa FO.K.

Kamuamexuti puruvan Teopusuueckot cayorcoo, PAH,
2. Ilemponasarosck-Kamuamerud, yulka@emsd.ru

[TpoBoanTCS WMccaemOBaHMe CBSI3U MEK/Iy BO3HUKHOBEHHEM
CHJIBHBIX 3eMJIeTPSCEeHUN W olpejie/leHHbIME bazaMu pas-
JIMYHBIX TPUPOJHBIX PHUTMOB, B YacTHOCTH, 18.6-1eTHUX
JIVHHBIX TIMKJIOB, 11-TeTHUX MUKJI0B COMHEYTHON aKTHBHOCTH,
a Takyke HuX JloJiefl W KpaTHBIX. DBbisBjieHne H OIleHKa
CTATUCTUYIECCKON 3HAYMMOCTH TAKON CBA3WM OCHOBBIBAETCH,
KaK NpaBWJIO, HAa IIPOBEPKE TUIIOTEe3bl O PaBHOMEPHOCTHU
pacnpejeeHuss cOOLITHI B Ipejeax HaJOKEHHBIX JIpyT
Ha Jpyra MUKJAOB. llomydeHHble 3aKOHOMEPHOCTH MOTYT
OBITh MCIIOJH30BaHbl B PENIEHUHU 33/1a4 IIPOTHO3a BPEMEHU
CUJIBHBIX 3eMJIeTPICEHUN.

3.9 OHUY speKTpoMarHuTHbI (POH B
ceilicMoaKTuBHOI baliKajabcKoii
pudTOBOIT 30HE

Haeycnaesa U.B.', Bawxkyes FO. B.Y, Jlpyorcun I'.J1.2

L UoM CO PAH
2 HKHUP JIBO PAH

AHaiM3 MHOTIOJIETHHX HEINpPEPBIBHBIX HAOIONEHMI IIOKA3AJI,
yro cyrounbsie Bapuamun OHY sjpekrpomarnuTnoro dona
B ceiicMoakTuBHOM bBaiikaibckoil pudToBOil 30HE HMEOT
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YCTOYUBbIE CYTOYHBIN M CE30HHBIHN X0/1a. YCTAHOBJIEHO, YTO
3a HECKOJIBKO CYTOK J0 OJIM3KOTO CHJIBHOTO 3€MJIETDICEHHS
NPONCXONNUT pe3Koe JNOO yBeJndeHne, JHOO yMeHBIIeHHe
uaTeHcuBHOCTH OHY 371€KTPOMArHuTHOrO MOTOKA B 3aBU-
CHMOCTH OT MECTa PACHOJIOKEHUST OUara 3eMJIeTpsceHus (Ha
cytie win B Bojgoeme). [locie 3eMIeTpsiceHns HHTeHCUBHOCTD
OHY »s/teKTpOMAarHuTHOTO MOTOKA BBIXOAUT HA OOBIYHBIN
«(POHOBBIT» YPOBEHbD.

3.10 O6 oaHOIT 3peauTaApPHOIL
K0J1e0aTeJIbHON CUTEMBI C YIE€TOM
adpdekra stick-slip

ITaposux P.H.1+2

L Mremumym xoemodusuneckux uceaedosanudi u
pacnpocmparenus paduosoan JIBO PAH
2 Kamuwameruti 20cy0apecmeeniotii YHusepcumen umenu
Bumyca Bepunea

B pabote mpegmoxkeHna MareMaTHuecKasg MOIETb HEJTOKATIb-
HO# KosiebarenbHoit cucrembr ¢ yueroMm 3dderra stick-slip
(MpUAMTIAHUSI-CKOJTbIKEHHNsT ). DTa MOJIEJb ABJISETCs 06001I1e-
HUEM WM3BECTHOH MOJIEIU, KOTOPYIO B JIUTEparype HHOTIA
HA3BIBAIOT MEXaHHMYECKONH MOJIEJIbI0 3eMJICTPACEHHS WJIH
stick-slip mozmenbio. CyTh MoIe/IN 3aK/TI0YAETCS B IBUKEHUH
(CKOJTb2KEHUN) ONHOI Cpesbl BJOJb JIPYIOfl, a TakxkKe MpPHU-
JIMIIAHUU TTIPU 9TOM IITPOUCXOJAT KOﬂe6aHI/IH ImocJjie pa3pAaJaKu
HaIpszKeHus u uX orpbiBa. O0obOIenue stick-slip momesn
OCYIIECTBJISIOCH C IIOMOIIBIO BBEJICHHE B MOJIEJIHHOE ypaB-
HEHUS MHTErPAJbHBIX OIEPATOPOB, OTBEYAIOIIMX 33 TaKOe
CBOMCTBO KOJI€OATEJbHON CUCTEMbl KaK 3PEJIUTAPHOCTD UJIK
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namsaTh. Jlajsiee mojiydeHHOE MOJIEIbHOE PEIIeHHe 3allu-
CHIBAJIOCH B TEPMUHAX ITPOU3BOJHBIX JIPOOHBIX IOPSIKOB
l'epacuvoBa-KanyTo u permajgoch ¢ MOMOIIHIO YHCJIEHHBIX
MeTo/10B. COTyIacHO TMOTYy4YeHHOMY pelleHWI0, B 3aBUCUMOCTH
OT 3HAYEHHH JAPOOHBIX TOPSIKOB MPOU3BOIHBIX, CTPOUIOCH
CeMEHCTBO OCHULTIOTPAMM [T CMEIeHusT U CKOPOCTH
KOJ1eDaTeIbHOTO MPOoIecca, a TakzKe (pa3oBbie TPACKTOPUH.

3.11 OcobeHHOCTN aKyCTUYECKUX U
3JIEKTPOMATrHUTHBIX ITPEABECTHUKOB
3eMJIeTPACEHU

lllesuos B.M.

Hremumym xocmodusuneckux uccredosanudl u
pacnpocmparenus paduosoan JIBO PAH

Ha ocmoBe amann3a JaHHLIX MHODOJETHHX HAOJIIOJCHUIT
Ha KaMuaTke paccMaTpHBalOTCS BO3MOXKHBIE MEXaHH3MbI
reHepanui aKyCTHIeCKOH M 3JeKTPOMArHUTHOH IMHCCHN
IPUIOBEPXHOCTHBLIX IMOPOJ B YCIOBUSX aKTHBU3AIINU [EOIe-
dopmanmonubx Bo3mytnennii. C yueToM WHIYIHPOBAHHBIX
MOJISIPU3AIMOHHBIX 3(DDEKTOB Ha JTUCTOKAIMOHHBIX H3Me-
HEHHUSIX [TOKA3aHA BO3MOXKHOCTH BO3HHKHOBEHHSI aHOMAJIMI
B BapHAMAX 3JIEKTPOMATHUTHBIX IIIYMOB, OOYCJIOBJIEH-
HBIX MOBBIIIEHHEM cKopocTn aedopmaruit. O0CyKIal0TCs
pa3jindable IIPOABJICHUA aKTHUBU3AIIUU CeICMHUYHOCTH WU
HAJ/IEYKHOCTD HAOIIOJEHUN aKyCTUIECKUX U JIEKTPOMArHHUT-
HBIX [IPEJIBECTHUKOB 3eMJIETPACEHUIA.
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3.12 OrTkJuK#n napamMeTposn
3JIEKTPOMATrHUTHOTO II0JId Ha
3emuieTpsacenus Ha KI'O
Kapbpimmunaa, Kamiarka

Kacumosa B.A., llomanun M.E., Bepcenésa H.IO.
Kamuamerxut guruan eeopusuveckot cayscov, PAH

B pabore paccmarpuBaiorcs KoceficMUYecKne BapHUAIUN
napaMeTpoB 3JEKTPOMATHUTHOTO TIOJIsI, 3apPerucTpPUpOBaH-
Hble MarHUTOMETPOM-BAPUOMETPOM M CHUCTEMOU HU3MEpeHuit
JEKTPOTELIypudeckux noreniuatos na KI'O Kapbsimimuna
B CBA3M ¢ MecTHBIMU 3emierpsacennamu  2014-2016 rr.
Obuapy kKeHa 3aBUCUMOCTD POSIB/IEHUS] TAKUX Bapuaruii ot
napamMeTpoB 3eMJIETPSACEHUN — BEJUYUH UX JHEPreTUYECKUX
kiaaccoB (Ks > 12.0) u SUHIEHTPATBHBIX PACCTOSHUI
(R < 150 k™). B 3amucsx MarHUTOMETpPa-BapuoMeTpa U B
U3MEHEHHSIX Pa3HOCTe#l 3JIEKTPOTEIYPUIECKHX MOTEHIIHA-
JIOB CUI'HaJIbl, BbI3BaHHbIC 3€MJICTDACECHUAMU, IIPOABJIAJINCH
CHUHXPOHHO M COOTBETCTBOBaJIM IIO0 BPpEMCHH BCTYIIJICHUAM
CefICMUYeCKUX BOJIH.
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3.13 Ilose 3emHOiT BOJIHBI HaJI Pa3JIOMHOM
30HOM

Bawxyes FO.B.', Byanosa JA.I'Y, Jlembenoe M.I'1,
Hazycaaesa U.B.Y, Xanmanos B.B.Y, JTpyostcun I H.?

Y Mnemumym dusuneckoeo mamepuanosedernus CO PAH
2 UKHP JIBO PAH

B joxirane paccMOTpEHO 3IeKTPOMArHUTHOE I0JIe 3eMHOM
BOJIHBI HaJl paziomuoit 3onoit B C/IB-/IB-CB-KB nmnamnaszo-
HaX pajunoBoJiH. [IpencraBiena reodnekTpudecKas MOJENb
pazioMa. Tak:Ke TpencTaBIeHB pPe3yJbTATH UUCJIEHHOTO
MOJECJUPOBAHNSA PACIHPOCTPAHEHUS pPAJUOBOJIH HAJ MHO-
POKYCOYHON HMMIIEJAHCHON paJuoTpaccoi, Ipoxoadirneit
HaJ| 30HOU paszsioMa. lIpoBesileHO cpaBHeHHe € JIAHHBIMU
HATYPHBIX SKCIIEPUMEHTOB.

3.14 Pacuer mapaMeTpOB CENCMUYIECKOTO
peXKuMa Ha OCHOBE BEPOATHOCTHOM
MOJ€eJIN KaTaJora 3eMJIeTPACEeHU
KamyaTckoro pernona

bozdarnos B.B., Ilasros A.B.

Huemumym xocmodusuueckux uccredosanudl u
pacnpocmparenus paduosoan JIBO PAH

Ha ocHoBe BepodTHOCTHO# MOJEIN KaTajora 3eMIeTPsIce it
st TeKTOHO-Teorpaduueckux 308 (crpykryp) Kamaar-
KH BBIYUCJICHB (DYHKIUH PACHpeIe/IeHHsT BePOITHOCTelH
ceficMuuecKuX COOBITHII 110 MHTEpBAJaM 3HEPreTUYecKoro
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KJlacca (3aKOH IIOBTOPSIEMOCTH B BEPOSTHOCTHON dopme).
Ha ocHOBe BepOATHOCTHOTO TpPEICTABJEHNs 3aKOHA IO-
BTOPSIEMOCTH 3€MJIETPSICEHUN OBbLIN TOJYy4YeHbl (POPMYJIHI,
HO3BOJISIONINE BBIYUCIUTDh KOJTHMYECTBO CeUCMUYECKUX CO-
OBITHII, MOMAJAIONINX B HENPeICTABUTENbHBI WHTEepPBAJ
SHEPTeTUIECKOTO KIacca (MATHUTY/IBI) MO U3BECTHOMY YHC-
JIy 3eMJIETPICEHUll B IPEJICTABUTE/ILHOM HHTEpBaJie. Takixke,
Jiig  00JIacTH  BJIOJIb BOCTOYHOTO 10O0epekbs Kamuarku,
POU3Be/IeHA OIeHKA BPEMEHU OYKUJIAHHUA 3eMJIeTPICEHUs C
MArHUTYJIO0U MpeBBIAIONIel 3a Mepuoj, WHCTPYMEHTAJIbHBIX
HAOTIOIeHUIT MAKCUMATbHO 3aPETUCTPUPOBAHHOE 3HAYECHUE.

3.15 Pe3yabTraThl NCOBITAHUIA
TPEX3€PKaJbHOIO JIA3€PHOI'0
nHTepdepomerpa Ha Kamayarckom
reoIloJINTOHE.

Anexcandpos J.B.Y, JTybpos M.H.*, Kpasuos B. B.,
Jlapuonos H.A.2

L @UPS um. B.A. Komeavrnuxosa PAH
2 UKHP JIBO PAH

AKTyaJsbHOCTh HM3yUeHHs geOopMaIiil OCaT0YHBIX IOPOL
00yC/I0BIEHA UX BazKHON POJIBI0 BO MHOTUX T€OMDU3UIECKIX
IPOIIECCax, KOTOPhIe PACCMATPUBAIOTCS B CEHCMOIOIHH, OKe-
AHOJIOTUHM, T'OpHOM Jiejie u T.I. yHI/IKaJIbHO IUpoOKad I10-
JIOCA 9ACTOT JIA3€PHBIX HHTEPMEPOMETPUIECKIX H3MEPHUTe-
Jeit medpopMaIuu MO3BOJSIET MCIOIb30BATH ITH HHCTPYMEH-
THl HpH HAOMIOJEHHSAX OOJIBIIOro KJjacca IeodU3UIeCKHX
HPOIECCOB MPOUCXOIANIAX B SHEPrOaKTUBHBIX 30HaX. Cpe-
AN TaKHUX IIPOHECCOB aKYCTHUYECKUHE dABJICHUA IIPEIACTABJIA-
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10T 0COOBIl MHTEpPEC Il UCC/IeIOBAHUS U PA3PabOTKH TeX-
HOJIOTUN OOHAPYKEHUs OMACHBIX TeoMU3NIECKUX ABJIEHHUII.
B nannoit pabore paccMaTpuBaeTCsl MPUMeEHEHNe JIa3epPHbBIX
uarepdepoMeTpos-aedopmorpadoB 11l perucTpalun KoJie-
OaHui 3eMHOH ITOBEPXHOCTH B CEHCMHYECKOM H aKyCTHUUe-
CKOM JIHalla30HaX YacTOT. BuIoMHSIETCsS comocTaBaeHne pe-
3y/JbTATOB IMOJYy9aeMbIX JAHHBIX ¢ gedopmorpada u Japy-
I'UX JTaTYNKOB, YCTAHOBJIEHHBIX B SHEPrOAKTUBHOM 30He. 13-
MepuTeabHoe 1iedo jedopmorpada 32M. B xojie skcuepu-
MEHTAJBbHBIX MCIBITAHUN JazepHOro jedopmorpada Imosy-
YeHbI 3aMUCH PSAA PETHOHAIBHBIX CeHCMUYECKHX COOBITHIA.
BoimosiHena mpoBepka BO31eiCTBISI TeXHOMEHHBIX (DaKTOPOB
Ha pe3yabTarhl peructpanuu jgedopmorpada. Habawomgenns
nposogaunuck B UKMP /IBO PAH . I[laparyaka Kamuar-
ckoro kpasg. Co3zjgaBaeMble BapuaHTHI JIa3epPHBIX JehOpMOo-
rpadoB MOryT OBITH P(MEKTUBHBIMU IIPU PEIIEHUH Pa3Ind-
HBIX 33J[a9: Te0IorndecKne, reo(pu3mvIecKue u IKOJOruIe-
CKHe CIyKOBI, CTPOUTEIHCTBO, HHKEeHEPHAS HHDPACTPYKTY-
pa, n ap. C uX MOMOIIBIO TaKyKe MOTYT MPOBOJIUTHCSA OIEH-
K (POHOBBIX IPOIECCOB B HATYPHBIX YCJIOBHUAX, BKJIIOYAS
HPOMBIILIEHHBIE U CTPOUTEIbHBIE OOBEKTHI, MOA3€MHbIE H
rOpHbIE BbIPAOOTKH, H3bICKATE/ILHBIE SKCIIEUIUN U 10 I€BBIE
MYyHKTHI HAOTIOIEHNSI.
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3.16 CoBMmecTHOE BO3MYIIEHUE

re0aKyCTUIE€CKOro, SMAaHAIIMOHHOTO M

aTrMoc(epHOT0 JIEKTPUYIECKOTO MOJIei

y rpaHuIlbl 3eMHas Kopa-aTMocdepa
nmepeJi 3eMJIeTpsICeHeM

Pyaenxo O.11.52%, Mapanyaey [0.B.2, Kysvmun FO.J[.3,
Conoduyx A. A2

L Hnemumym eyaxanonoeuu u ceticmonozuu JBO PAH,
Poccus
2 Hnemumym xocmodusuneckux uccaedosanud u
pacnpocmpanerus paduosoan JIBO PAH, Poccus
3 Kammamexuti uauan Teodusuneckoti cayorcbo, PAH,
Poccuasa

Y rpanunbl 3eMHasi Kopa-armMocdepa B TBEpJoit u 1ra3000-
pas3Hoil cpemax Tmepes 3eMIETPSICEHUTMH PEruCcTPHPYIOTCS
COBMECTHBIE BO3MYIIEHUST PA3ZHOPOIHBIX ToJieir. OHU cBUIe-
TEJIBCTBYIOT O B3aUMOJEHCTBUU HMPUIIOBEPXHOCTHBIX IOJEH,
4TO ABJAeTCd COCTABHONH 4YacTbIo B3aUMOICHCTBUA JIATO-
cdepsl 1 armocdepbl y I'paHUIBI UX CONPUKOCHOBeHHsI. B
aprycre-oktsiope 2012 r. B mymkre "Kapoimmuaa"TKP
JIBO PAH, xorTopslit HaxXoauTCsAd B 30HE MMe€pECeUeHUs
Pa3HOPAHIOBBIX  TEKTOHMYECKUX  PA3JIOMOB,  BIEPBbBIE
OJIHOBPEMEHHO PETrMCTPUPOBAIUCH BBICOKOYACTOTHAS TI'€o-
aKyCcTHYeCKasl SMHUCCHUS B TNPHUIOBEPXHOCTHBIX IMOPOIaX,
o0beMHAasT AKTUBHOCTH PAJ0HA W TOPOHA B MOBEPXHOCT-
HOM CJIO€ TPYHTA, aTMOC(EpPHOe 3JIEKTPUIECKOe TOJe Y
HOBEPXHOCTH 3€MJIHE U METEOPOJOTHYeCKHe BeJMYUHBI. 3a
13 cyTok mepen 3emierpsceHueM ¢ MarHutyiaoft Mw =
5.6, mpomzomemmuM 15 oktssops B 01 u 18 mmua UTC
B 134 kM or nyskra "KapeiMmimmaa 3aperucTpupoBaHbBI
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COBMECTHbBIE BO3MYIIEHUS I'€OAKyCTUYECKOW sMuccuu, 00b-
€MHOH aKTHUBHOCTH SMaHaI_[I/Iﬁ 1 JIEKTPUYICCKOI'O IIOJIA. OHI/I
HaOII0IaINCh B OTCYTCTBHE JIOXKIS W CHJIBHOTO BeTpa, MpH
cnabo MeHsoIIeMcs: arMocdepHoM AaBieHuu. llpeanoxkena
cxeMa 00pa30BaHUs AHOMAJIbHBIX BO3MYIIEHHN 9THX PA3HBIX
0 TPHUPOJE W B Pa3HLIX cpemax mojei. OOHapyKeHHBIE
BOBMYIIEHHUA MO2KHO PpPaCCMaTpuBaTb KakK KOMILJIEKCHBIH
KpaTKOCquHbeI IIpeaABeCTHUK JaHHOI'O 3eMJIeTpACeHud U
CBU/IETEJILCTBO BO3JEHCTBHSA 3eMHON KOPHI HA MPH3EMHYIO
armMocdepy BO BpeMs €ro MOArOTOBKH.

3.17 CrarucrTuka mnosaBJICHUS
npeaceiicMuYeCKNX aHOMAJIUN B
re0aKyCTU4eCKON 3MUCCUN U
aTMOC(PEPHOM JTEKTPUIECKOM ITI0JIE

Muwenxo, M.A.

Hnemumym xoemopusuveckus uccredosanud u
pacnpocmpanerus paduososr JIBO PAH, Poccus

[IpescraBiena craTHCTUKA MOSBJICHUS AHOMAJbHBIX BO3-
MVYIIEHUA BBICOKOYACTOTHOH I'e0aKyCTHUYEeCKO 3Muccuu
OPUIOBEPXHOCTHBIX OCAJAOYHBIX IOPOJA, H aTMOChepHOro
JIEKTPUYECKOTO TOJd Y IOBEPXHOCTU 3€MJIM Iepesl 3eM-
JerpsgcenuaMu. [[ng aHaamsa MCIOTb30BAHbBI JIIATETbHBIH
HENPEPBIBHBIA pAJl, N3MEPEHUNH Te0aKyCTHIECKONH IMUCCUHA B
nepuog, 2003-2012 rr. ¢ nyukra nabmaogenuit "Muknzxka’ u
JIaHHBIe W3MepeHui#t aTMOChEPHOro 3JEeKTPUIECKOro MOJd,
HoJy4yeHble B JeTHe-ocenHue nepuoanl 2006-2008 rr. B
nyakTe "Mukuxka” n 2009-2012 rr. B mynkTe "Kapbmimm-
na”. IlpoBeseno cormocraB/jieHrne aHOMAJIbHBIX BO3MYIIEHUH
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SMUCCHN U IIOJIsI ¢ KaTAJOroM 3emjerpscennii Kamyarckoro
dumnana [eopusuueckoii cay:xo6r PAH.

3.18 Cytounsie Bapuamuu CJ/1B
PaINOBOJIH HA CPEeIHENINPOTHOM
Tpacce HoBocubupck-Yaan- Y13

Bawxyes FO.B.', Byanosa J.I'', Adsoxamos B.P.!,
Haeycnaesa U.B.', Bosapos A.JI.', JIpyoicun I 1.2

U Muemumym dusuveckoeo mamepuanrosedenus CO PAH
> UKHUP JIBO PAH

[IpoBenen anaym3 ycjaoBuit pacrnpocrpanenus C/IB  pa-
JIMOBOJIH  OT BEPTUKAJIBHOI'O JIEKTPUUECKOTO HU3JIyda-
TeJsT B BOJHOBOJE 3emiig-uoHocdepa Ha  Paauorpacce
Hopocubupck-Yaan-Yia3. YcTaHOBJIE€Hbl yCTOWYHUBBIE Cy-
TOYHbBIE BapHUallyunl aMIIJIMNTyAbl 1 (1)a351 paauoCuraJia u
JIpyrue OCODEHHOCTH paclpOCTpaHeHUsl PpaJMOCUTHAIA B
C/B nuama3one paJanoBOJIH.eCh JIO0JIXKHBI OBITH T€3UCHI
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3.19 DaeKTpoMarHWTHas M aKyCTHYIECKad
IMUCCUSA TIepe/ 3eMJIeTPACEHUEM Ha
Kamuarke

Hpyorcun I'H., Mapanyasey FO.B., Yepnesa H.B.,
Hcaes A.FO., Conoduyx A.A.

UKUP JIBO PAH

[IpoBesenbl HAOIIOAEHNS JIEKTPOMATHUTHOTO MOJS U aKy-
CTHYECKOIl SMHUCCHUHU, KOTOPHIE MOKA3aJH, UTO MPUMEPHO 3a
CYTKH JI0 3eMJIeTPACeHni ¢ MarauTya10it M >5 B 3TUX MOJIAX
BO3HUKAIOT OJHOBPEMEHHbBIE H3JIYICHUS, IPUIHHOU KOTOPHIX
ABIAIOTCI  AePOPMAIHOHHBIE IPOINECChl HPH  IMMOATOTOBKE
CeCMUYIECKOr0 COOBITH.
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KaK IIPpOABJICHUA € TUHOI'O BOJIHOBOI'O I'eoJJuHa-
MHYECKOTO TIPOIECCA . .« .« o v v v o v o ot
Anekcangpos /1.B., ly6pos M.H., Kpas-
mos B.B., Jlapuonos WN.A., Mapamnymren FO.
B., Ilenos B.M. Ceiicmo-nedopmaninonublii
n aKyCTI/ILIeCKI/Iﬁ MOHHUTOPHUHI' TeOJuHaMH-
YEeCKUX IIPpOoIecCOB BBICOKOYYBCTBUTE/JILHBIMUA
IPOCTPAHCTBEHHO PAa3HECEHHBIMHU HMPHOOpAMH
B CEHCMOIYHEPTrOAKTHBHONW M acelCMHUYICCKOU
BOHAX o v v v v e e e e e e e e
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2.18 Bomunuap ["M., Homenko /I.C., Tlepexorun
A.C. Tecr Ilennene omgHOM CHCTEMBI THIPOIN-
HAMHYECKOTO THUIIA,

2.19 T'epyc A.WN., Buxkynun A. B LII/IC.HeHHaH OTIeH-

Ka IIapaMeTpoB CeHCMHUYeCKOIro IIpolecca B
POTAIMOHHONK MOJe/ I OJIOKOBOI Teocpe bl

Pu3mka TpeaBeCTHUKOB 3eMJIeTPACEHU it

3.1 bamxkyes 10.b. | Xanranos B.B., /lembesoB
M.T., CanbpkoB B.A., Jlooperamaa A.A., JIpy-
kuH WM. AHan3 paguonMIeJaHCHBIX U Te0-
pagapHBIX 3ouaupoBanuil Ha Topckoit u Kbi-
PEHCKOM MaIe0ceiCMOINCTOKAIAAX

3.2 Aprysos B.B. Kapumos P.P. Bapnanun awm-

IJITY/IBl CUTHAJIOB I'PO30BBIX Pa3psJioB, MPO-
XOJAIIUX HaJl SMUINEHTPAMHI 3eMJIETPACEHUH

3.3 KomsiioBa I'H. I'maporeosiorndeckume mpe-
BECTHUKM CHJIBHBIX 3emierpsicennii (K 40-
JIETUIO THIPOre0ceiicMOJIOINYeCKUX UCCJIe/10-
Bauuii Ha Kamuarke)

3.4 Mapamymern FO.B. COJIO,ZL‘{yK A A Hlep6HHa

A.O. lI3menenne HATPABJIEHHOCTH T'€0AKYCTH-
4ecKOro u3ayvdeHns Ha crannnu «Muknzka» B
CBA3U € 3eMJeTpsaceHnaMu Ha KamuaaTke

3.5 Hymuaen C.A., ¥Vsymos JL.II., JlaBumenko

JI.B., Tlerpyxurn A.B. Muoronapamerpude-
CKHiT MOHUTOPHHT KPATKOCPOYHBIX IIPE/IBECT-
HUKOB 3eMJieTpsicenuii u ero uzndeckoe
obocHOBaHWEe B mpHIoKeHnu K KamdyarckoMmy
permony
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3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

lapmwios B.A. Monuropunr yiaegabHOro co-
OPOTUBJIEHUS] TEOCPeabl ¢ HUCIOIb30BAHHEM
MO/[3eMHBIX JIEKTPUIECKUX AHTEHH: (pu3nde-
CKagd OCHOBa METOJa U Pe3y/JIbTaTbl
Konwrnosa [H. O cBoiicTBax cpeaHecpoIHbIX
IPEIBECTHUKOB 3eMICTPSACEHNH 1 UX MPaKTH-
YECKOM HCIIOJIb30BAHUN . e
Cepadumona FO.K. O cBsa3u cunbHbIX 3eme-
TPLACEHU U HPUPOIHBIX PUTMOB .
Harycnaesa U1.B., bBamkyes FO. B. ,pr)KI/IH
["1. OHY s1ekTpoMaruuTHLIi (bOH B ceiicMo-
akTuBHO Baiikasbckoit pudroBoit 30He .
[Taposux P.M1. O6 omxnoit speanrapHoii Koje-

OarenbHOll cuTeMbl ¢ yaeToM dddexTa stick-slip

[lesoB B.M. OcobenHOCTH aKyCTHYECKUX
1 JIEKTPOMATrHUTHBIX MPEJIBECTHHKOB 3eMJIe-
TpsICeHUI
Kacumona B.A., HOTaHI/IH M E BepceHeBa
H.1O. Orxymmkm napaMeTpOB aﬂeKTpOMarHHT—
HOTO TOJIsA Ha 3emJjerpsicenus Ha KI'O Ka-
peiMinmHa, KaMgaTka .

Bamkyes 10.B., Bysnona [LF Z[eM6e.HOB

M.T., Haryc.naeBa N.B., Xanranos B.B., JIpy-
xua .. Tlonme 3emMHOI BOJHBI HaJl pa3ioM-
HO#T 30HO Ce
Borranos B.B., HaBJIOB A B Pacqu napa-
METPOB CEHICMIUIECKOTO PeXKIMa HA OCHOBE Be-
POSITHOCTHO# MOJIE/IN KaTajora 3eMJIeTpsce-
nuit Kamyarckoro pernona .

Anekcangpos .B., dy6pos M.H. KpaBHOB

B. B., Jlapuonos I/I.A. PGSyﬂbTaTbI HCIBITA-
HIH Tpex3epKaJbHOTO JIa3epHOTO HHTePdhepo-
MeTpa Ha KaM‘{aTCKOM T'€OIIOJIUTOHE.
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3.16

3.17

3.18

3.19

Pysienko O.I1., Mapamymiern FO.B., Ky3bmun
IO 1., Comomayx A.A. CoBMmecTHOE BO3MYTIE-
HIE Te0aKyCTUIECKOTO, IMAHAIMOHHOTO W aT-
MOCHhEPHOTr0 JEKTPUIECKOTO TOoJIedl y TpaHu-
1Bl 3eMHAas Kopa-aTMocdepa mepei 3eMaeTpsi-
CEHUEM . . . o v v v e e e
Mumenko M.A. Crarncruka HDOgBJICHUSA
IpeaceiCMUYeCKUX aHOMaJIuil B I'e0aKyCTH-
YECKOU SMUCCHU U ATMOCHhEPHOM dIeKTpHie-
CKOM TIOJIE . .« v v v v e et e e e e
Bamkyes }O.B., Bysamosa /[.I, Ansoxa-
toB B.P., Harycmaesa U.B., Bosgpos A.JL.,
Hpyxun [.U. Cyrounbie papuammu CJ/IB
PAJMOBOJIH  HA  CPEJIHEIIHPOTHONH  Tpacce
HoBocubupck-Yinaun-Vos . . . . . . . . . ...
Hpyxun .., Mapanyiern; FO.B., Yepnuena
H.B., Ucaes A.10O., Conoguayk A.A. Daekrpo-
MArHUTHAs W AKYCTHYIECKasl IMUCCHS Tepes
zeMmyieTpsiceineM Ha Kamuarke . . . . . . . . .
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1 Atmosphere physics

1.1 Methods of extraction of
electromagnetic signals of lithospheric
origin
Uvarov V.N.
IKIR FEB RAS

There was a comparative analysis of the conditions of signal
propagation atmospheric lightning and lithospheric origin.
It is shown that the use of a differential reception (using
a quadrupole antenna) allows reliable receiving of signals
of lithospheric origin in spite of the presence of powerful
storm signals. Allocation algorithm lithospheric origin
signals based on the method of least squares to calculate the
weight of the modified spectral components of the Fourier
coefficients, considered. Examples of processing results.
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Conclusions about the feasibility of using these methods in
the analysis of acoustic and electromagnetic emission of the
lithosphere.

1.2 Allocation and analysis of the
ionospheric disturbances during
periods of solar events and
geomagnetic storms

Mandrikova O.V.%, Polozov Yu.A.1'2, Solovev I.S.1:2,
Fetisova N.V.!

U Institute of Cosmophysical Researches and Radio Wave
Propagation
2 Kamchatka State Technical University

The study is based on new methods of analysis of
ionospheric and magnetic data applying multi-component
model constructions (MCM) developed by the authors.
According to the data from of ground stations, we made an
analysis of ionospheric and geomagnetic data and studied
the space-temporal features of the distribution of the
disturbances in magnetospheric-ionospheric system. Large-
scale anomalous increases in the ionosphere were detected
several hours before the beginning of geomagnetic storms.
During periods of strong geomagnetic disturbances positive
phases changed to negative. This research is supported by a
grant of Russian Science Foundation No. 14-11-00194.
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1.3 Application of the nudged elastic band
method for radio and seismic wave
propagation problem

Nosikov I.A.Y, Bessarab P.F.2, Klimenko M.V.3

U Immanuil Kant Baltic Federal University, Kaliningrad,
Russia
2 Royal Institute of Technology, Stockholm, Sweden
3 West Department of Pushkov IZMIRAN, RAS,
Kaliningrad, Russia

The nudged elastic band method (NEB) for calculating
paths of the radio and seismic wave propagation is proposed
and applied. The method is based on the direct variational
principle for the optical path (Fermat’s principle). The idea
is to minimize the functional of the radio path directly, while
the endpoints of the trajectory are kept fixed according to
the boundary conditions. The method has been applied to
various test problems. The method has also been applied
to study point-to-point ionospheric and seismic ray path
calculations for inhomogeneous medium. The comparison
between results given by NEB method and numerical
solution of eikonal equation with shooting approach has
a good agreement. The possibility of finding multiple
ray paths is shown. The analysis and assessment of the
search possibility of the high, low ionospheric rays from the
perspective of the theory of the calculus of variations are
performed. The main problems of their determination and
possible ways of solution are outlined.
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1.4 Comparative analysis of lidar,
radiosonde and satellite measurements
of the temperature in the lower
stratosphere in the region of Western
Siberia

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS

A comparison of the vertical distribution of temperature in
the lower stratosphere according to the lidar, radiosonde
and satellite measurements was performed. In lidar
measurements Raman and Rayleigh channels were used for
receiving of scattering light at wavelengths of 532nm and
607am. A good qualitative and quantitative agreement was
obtained between the vertical profiles of temperature. The
prospect of using the combined method for measuring the
temperature in the stratosphere was shown.
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1.5 Comparative analysis of the electron
density measurements in the outer
topside

Ratovsky K.G.', Shcherbakov A.A.Y, Alsatkin S.S.1,

Dmitriev A. V.23, Suvorova A.V.%3

Y Institute of Solar-Terrestrial Physics SB RAS
2 Skobeltsyn Institute of Nuclear Physics, Lomonosov
Moskow State University
3 National Central University, Taiwan

Comparative analysis of the electron density measurements
in the outer topside is required for calibration of various
ionospheric models. Recent comparisons of the International
Reference Tonosphere model (IRI) with the data of CHAMP
and GRACE satellites during the 2008-2009 solar minimum
revealed significant differences in the electron density at
300-500 km. In this paper we compare the electron density
obtained with the Irkutsk incoherent scatter radar (52.9°
N, 103.3° E) and the COSMIC/FORMOSAT-3 satellites
during their flybys near the radar location. For comparison
with the IRI model, there were used the long-duration
continuous Irkutsk incoherent scatter radar measurements.
These measurements allowed us to obtain monthly averaged
patterns of height-diurnal electron density variations that
were compared with the TRI model. Comparative analysis
revealed systematic differences between the two instruments
(radar and COSMIC/FORMOSAT-3), as well as between
the two instruments and the IRI model for four seasons and
two solar activity levels (low and moderate).
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1.6 Comparison of TayAbsTEC technique
results with Global Ionospheric Maps
data

Mylnikova A.A., Yasyukevich Y.V.

Institute of Solar-Terrestrial Physics of Siberian Branch of
Russian Academy of Sciences

We presented a technique TayAbsTEC for estimation of
absolute vertical total electron content (VTEC), its gradients
and differential code biases based on the TEC model which
is a classical Taylor series expansion of vertical TEC in
space and time. We evaluated the difference between VTEC
data estimated by TayAbsTEC and VTEC data from Global
Ionospheric Maps provided by CODE and JPL laboratories.
We found that, in average, the difference between results
of TayAbsTEC and JPL data is larger than the difference
between results of TayAbsTEC and CODE. It is shown
that during the year of solar activity maximum (2014)
the difference between VI'EC data by TayAbsTEC and by
JPL is twice higher than during the year of solar activity
minimum (2009). The difference between VTEC data by
TayAbsTEC and by CODE does not change in comparison
with the difference during the year of solar activity minimum.
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1.7 Detection of the Whistlers in
VLF-spectrograms

Malysh E.A.Y, Vodinchar G.M.%', Cherneva N.V.2

Y Vitus Bering Kamchatka State University
2 Institute of Cosmophysics Research and Radio Wave
Propagation FEB RAS

The report describes the system of pattern recognition of
whistlers in the spectrograms of VLF radio signals. The
system works with spectrograms of 15-minute intervals VLF
signal. The recognition process consists of three stages:

1. spectrogram median filtering in order to suppress
narrowband noise and atmospherics;

2. the non-linear transformation of the plane ” time-
frequency ” for the purpose of straightening whistler
images;

3. recognition of whistlers in the transformed
spectrogram by neural network.

The examples of the system, discusses its performance and
reliability.
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1.8 Determination of parameter of
scattering on the ionospheric screen in
the propagation of a radio signal in
Earth-Ionosphere channel in the
short-wave range of radio waves.

Belov S.Yu.', Belova I.N.?

Y M. V. Lomonosov Moscow State University, Moscow,
Russian Federation.
2 A.M. Obukhov Institute of Atmospheric Physics, Russian
Academy of Sciences, Moscow, Russian Federation.

Parameter of returned partially scattered ionospheric signal
Betta k is of interest to an important characteristic of the
"perturbation” and "turbidity” of statistically inhomogeneous
ionospheric plasma and to the work index of reliability
of ionospheric communication channels including diagnostic
one. Prompt and reliable estimate of the parameter Betta k
is of interest to radio physics, geophysics, and optics.
Specification for ionospheric case is implemented. This
range allows us to diagnose sub-surface layer of the earth
for earthquake precursors, because scattering parameter is
formed by inhomogeneities dielectric permittivity of the
subsurface structures.

The ionospheric echo (IE) signal/noise ratio Betta k is of
interest as the ionospheric plasma concentration measure of
disturbance, as well as the communication (or diagnostic)
channel characteristic. The paper presents the results of
comparison of the measurement method from the point of
view of their admissible relative analytical errors. The new
method is suggested. The subscript k = E, R2, R4 indicates
the primary parameter recorded (E - quadrature,
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R - envelope of the IE), and the method used (E - coherent;
R2, R4 - noncoherent). Usually in use: 1) the standard
R2-method, where Betta R2 = f R2 (Alfa_R2); 2) the
coherent

E-method, Betta E = f E (Alfa_E). The paper presents
the new R4-method, where Betta R4 = f R4 (Alfa_RA4).
Above Alfa_k are the values measured and f k are the
known functions.

The comparative analysis of the normalized relative
analytical errors

Eps*k = (1/Betta_k) df k/dAlfa_k of the known methods
and the new one was performed. It was shown that
errors Eps*E and Eps*R4 have the same order (Eps*R4
— 3/2 Eps*E) and both errors significantly exceed the
error Eps*R2 in comparison with standard R2-method by
measurement accuracy of Betta k. As a result, it was found
that sufficient Betta k analytical measurement accuracy
can be achieved when using an noncoherent apparatus using
a new R4-method.

1.9 Dynamic variations navigation station
signal parameters in the VLF range

Vilyayev A. V., Akbergenov E.M.
Institute of lonosphere, Almaty, Kazakhstan

Abstract: The analysis of records signal amplitude four
radio navigation stations in the frequency range 18.2 - 23.4
kHz received in Almaty is made. Seasonal change of the
course of daily amplitudes of the summer to the winter
months, connected with variations of efficiency of ionization
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of D ionosphere is allocated. The spectrum of the signal
amplitude and the correlation with the variations of the
geomagnetic field according to the geomagnetic observatory
"Alma-Ata"is considered.

1.10 Impact of cyclones over Kamchatka
on electron distribution in the
ionosphere

Bogdanov V. V.1, Kaisin A.V.', Romanov A.A.2

VIKIR FEB RAS
2 OAO «Russian Space Systems»

The paper presents the results of investigation of cyclone
impact on ionosphere parameters. Ionosphere state was
observed by the automatic sounding equipment applying
low-orbital navigational spacecrafts in the conditions of low
seismicity. Receiving stations are located in the meridian
direction of Kamchatka peninsular, in Paratunka, Mil’kovo
and Esso. Under the investigation were the cyclones which
passed over Kamchatka from January 2012 to February
2014 in calm and moderately calm magnetic conditions
(geomagnetic activity index is K < 17) and low seismicity.
It was shown that during the passage of five out of
eight cyclones over Kamchatka, a synchronous increase of
electron concentration over its center occurred if compared
with the closest days without cyclones. As the latitude
increased, i.e. with distance from the center of a cyclone,
the electron concentration decreased in comparison to calm
days. The paper was supported by RFBR Grant Ne11-05-
00915, according to the Program of RAS Presidium Nel2-
1-P22-01 and the FEB RAS Program «Satellite monitoring
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of the Far East for Fundamental Scientific Investigations of
FEB RAS».

1.11 Effect of X-ray radiation on diurnal
periods of VLF emissions

Druzhin G.1., Stasiy LE.,
IKIR FEB RAS

Registration of electromagnetic noise radiations at fixed
frequencies and pulsed broadband radiation was carried out.
Spectral analysis showed that variations of VLF emissions
present diurnal components associated with periods of
rotation of the Earth relative to the Sun and relative to
the stars. It is shown that the diurnal variations of VLF
emissions manifested emissions of the Solar X-rays and X-
ray Galactic.
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1.12 Effect of solar activity to a
temperature on the high-latitude
mesopause over Yakutia in the 23rd
cycle.

Ammosova A.M., Ammosov P.P., Gavrilyeva G.A.,
Koltovskor 1.1.

Institute of Cosmophysical Research and Aeronomy,
Russian Federation

OH(6-2) rotational temperature trends and solar cycle
effects are studied. Observations were carried out at the
Maimaga station(63.04° N, 129.51° E) for the period August
1999 to March 2013. Measurements were conducted with
an infrared spectrograph. Temperatures were determined
from intensity ratios in the P branch of the OH band.
The monthly average residuals of temperature after the
subtraction of the mean seasonal variation were used for
a search for the solar component of temperature response.
The dependence of temperatures on solar activity has been
investigated using the Ottawa 10.7 cm flux as a proxy. A
linear regression fitting on residual temperatures yields a
solar cycle coefficient of 4.24 7 1.39 K/100 solar flux units
(SFU). The cross-correlation analyses showed that changes
of the residual temperature follow changes of solar activity
with a quasi-two year delay (25 months). The temperature
response at the delay of 25 months reaches 7 K/100 SFU.
The research was supported by "Scientific and Educational
Foundation for Young Scientists of Republic of Sakha
(Yakutia)"201604010210.
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1.13 Effects of solar flares on variations of
lightning activity over North Asia
(summer season 2009-2014)

Tarabukina L.D.%?, Kozlov V.I.1+2

Y Yu.G. Shafer Institute of Cosmophysical Research and
Aeronomy of SB RAS
2 M.K. Ammosov North-Eastern Federal University

The comparison of lightning strike daily number time
series, radiopulses of which were recorded over territory
60-180 E, 40-80 N, was made during 6 days before and
after solar flares of X and M classes. The data of lightning
strike number were obtained by the World wide lightning
location network (WWLLN) with better detection efficiency
(more than 15%) for lightning strike with current more
than 30 kA. One station of WWLLN is installed at
Yakutsk. The data of solar flares were obtained from open
access source of "Space weather prediction center’, NOAA
(http://www.swpc.noaa.gov). During summer seasons
2009-2014 (1 June - 31 August) when lightning activity was
intense for whole considered territory, there were selected 4
of X class and 17 of M class solar flares from 5 and 66 total
occurred flares correspondingly. The condition of selection
was that flares should not occur consequently during 3 days.
The averaged by superposed epoch method lightning strike
daily number showed the increase (by 1.7 times compared
to starting point level) 3-4 days later X class solar flare
appearance. The response of lightning strike number to
M class flares appearance was not found within statistical
significance.
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1.14 Electromagnetic field accompanying
the generation of sea spray

Bogatov N.A.
Institute of applied physics RAS

It is known that the drops formed in white caps on the
sea surface, can carry an electric charge. One of the most
effective mechanisms of generation of charged drops in the
sea spray is the so-called "bubble"mechanism. Bubbles,
previously entrained in the water column by breaking waves,
rise to the surface and burst. The cavity remaining after the
bubble cap has shuttered collapses violently, and a vertical
jet forms. The jet then fragments into several droplets
(may be one) that are ejected into the air. The largest
electric charge carries the upper jet drop. Static electric
field produced by the sea spray repeatedly recorded in
field experiments. The intensity of the sea spray and its
electric field increase with increasing intensity of the foam-
formation in the breaking waves. The magnitude of the
static electric field created by the charged droplets of the
sea spray, can be several times higher than the fair weather
atmospheric field. The generation of jet droplets is pulsed,
and the frequency spectrum of the electric field produced by
drops should include not only constant but also alternating
components. The alternating electric field, especially the
wave field can be more accessible for remote registration,
than the static field. The aim of this work is the calculation
of the spectrum and intensity of the alternating electric field
- a quasi-stationary, induction and wave - accompanying the
generation of charged droplets in the foam on the sea surface.
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1.15 Estimation of changes of effective
height of the Earth-ionosphere
waveguide by VLF-LF radio signals
phase variations during solar eclipse

Korsakov A.A.Y, Kozlov V.I.Y"2, Karimov R.R.!

Y Yu.G. Shafer Institute of Cosmophysical Research and
Aeronomy
2 North-FEastern Federal University

Upon check in Yakutsk obtained stable diurnal variations
in the phase of VLF-LF signals of remote radio stations.
During the solar eclipse of May 20 - 21, 2012 at the periods
of the moon shadowing propagation paths recorded signal
phase variations. The signal JJY40 station (40 kHz, 37.4N,
140.84E) phase changes is 0.77 radian. The NPM signal
station (21.4 kHz, 21.4N, 158.1E) phase changes is 0.54
radian. By the values of the Bessel elements eclipse 20-21
May, 2012 the distribution area ratio of the open part of
the Sun to complete along the paths JJY40-Yakutsk (2850
km) and NPM-Yakutsk (6995 km) on the route elements
of 200 km and time resolution of 3 minutes obtained. The
normalization factor linking the changes in the effective
height of the Earth-ionosphere waveguide and the logarithm
of the ratio of the flux of solar radiation during the eclipse to
a full radiation flux in the daytime is determined by the least
squares method, according to solar eclipse phase variations
(Ph). The effective height of the Earth-ionosphere waveguide
is the level of the electron density of the ionosphere along
the propagation path. The normalization coefficients are
equal to 3.27 and 2.27 km for radio JJY40 - Yakutsk and
NPM - Yakutsk respectively. The maximum changes in the
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height of the Earth-ionosphere waveguide for the maximum
shading route JJY40 - Yakutsk (22:47 UT) is 4.63 km (39N
140E, Ph = 0.88). For the path NPM - Yakutsk (23:52 UT)
maximum changes is 4.25 km (49N 177E, Ph = 0.96).

1.16 Features of interrelation dangerous
meteorological phenomena (DMF)
and cycles of solar activity in the

North Caucasus

Khorquani F.A., Agzagova M.B.
High-Mountain Geophysical Institute

In present paper the interconnection of dangerous
meteorological phenomena and solar activity is considered.
Cyclic dynamics and correlated relationship of average
annual, seasonal and temporal distribution of dangerous
meteorological phenomena with variation of solar activity
during corresponding periods is parsed. As a result of this
research we concluded that temporary move of solar activity
W average monthly distribution is quite synchronous to
DMF distribution and the correlation coefficient equals to
0,77. As for average annual distribution coefficient, it equals
to 0, 82. The years full with dangerous meteorological
phenomena are characterized with maximal solar activity
and, vice versa, during the years of low solar activity
intensity of these phenomena are reduced.
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1.17 Frequency and time analysis of
sunrise effect in the electric field of
the surface layer of the atmosphere

Smirnov S.E.

Institute of Cosmophysics Research and Radiowave
Prorogation, Far Fast Branch, Russian Academy of
Sciences

A typical diurnal variation of atmospheric electric field with
a maximum is observed in the morning during fair weather
conditions. Statistical estimates of the effect parameters,
such as time of the beginning, time of a maximum,
its intensity and duration, were obtained. It was shown
experimentally that the diurnal variation maximum of
atmospheric electric field intensity is associated with air
temperature height distribution.

Power spectra of time variations of electric field intensity in
the near ground atmosphere and of the horizontal component
of geomagnetic field were under study. It was shown that
there are oscillations with the periods of T ~ 2,0 — 2,5
hours in the power spectra of these parameters during a day.
During the sunrise, the intensity of these oscillations in the
power spectra of electric field intensity significantly increases
simultaneously with the increase of oscillations in the period
band of T < 1 h. Cross-spectrum argument variations of
these parameters showed that the oscillations in the period
band of 2,0-2,5 h are caused by remote sources above the
dynamo-region of the ionosphere, and the oscillations in the
period band of 0,5-1 h are caused by the sources in the
lower atmosphere. A possible mechanism of generation of
these oscillations was proposed. It is associated with vortex
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motion of convective cells arising during the sunrise in the
atmosphere exchange layer.

1.18 Identification of polar stratospheric
clouds observed by lidar above Tomsk

Cheremisin A. A.Y2, Marichev V. N.3, Novikov P. V.2,
Barashkov T. 0.2, Bochkovskii D. A.3

L Siberian Federal University
2 Krasnoyarsk Institute of railway transport
3 Institute of atmospheric optics them. V. E. Zuev SB RAS

Polar stratospheric clouds (PSC) are regularly observed
in the Northern Europe. But PSC is a rare phenomenon
in Russia. In addition, there are only a few high-altitude
atmosphere lidar stations in this huge territory. One of them
is the station operating in the Tomsk, V. E. Zuev Institute
of Atmospheric Optics SB RAS.

The peaks of aerosol scattering were registered in the
stratosphere above Tomsk in January 2010 and 26-28
January 2016. The results of air mass transport calculations
showed that the back trajectories passed over Tomsk at the
aerosol scattering peak altitudes, had the segments with
the low temperature corresponding to the PSC formation
temperature. In the different cases the stratosphere cooling
occurred over Tomsk, Scandinavia, the North Urals and
Novaya Zemlya.

The calculations of air mass transport were performed by
software developed by our group, using original methods
and UK Met Office stratospheric Assimilated data on wind
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velocities at various altitudes in the atmosphere of the
Northern hemisphere. This technique has yielded some good
results for understanding of the volcanic aerosol transfer and
the meteoric aerosol spread.

This work was supported by the Russian Foundation for
Basic Research (project 16-05-00901), the grant of the
Russian Federation President NSH 4714.2014.5 and the
grant RSF 14-27-00022. The authors are grateful to the UK
Meteorological Office for providing data.

1.19 Large-scale and Small-scale

Ionospheric Irregularities Durning
the Main Phase of the 2015 June 22
Magnetic Storm

Yasyukevich Yu.V., Vasilyev R.V., Vesnin A.V.,
Globa M.V., Ratovsky K.G.

Institute of solar-terrestrial physics SB RAS

We investigated large-scale and small-scale ionospheric
irregularities during the 2015 June 22 magnetic storm.
Large-scale structure was investigated based on worldwide
GPS/GLONASS network data. Small-scale irregularities
were studied based on ISTP SB RAS experimental
equipment. We used data on F-spread (ionosonde DPS-4),
"Cygnus-A'"radio source scintillations (incoherent radar),
~1200/1600 MHz navigation signal amplitude scintillations
(GPS/GLONASS receiver). During main phase of magnetic
storm we recorded F-spread in DPS-4 data along with
increasing of "Cygnus-A"signal scintillation passing through
incoherent radar directional diagram. Navigation signal
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amplitude scintillations were not higher than background
level, but we recorded short-term phase fluctuation
increasing. We find out a correlation between small-scale
irregularities appearance and propagating large-scale
ionospheric disturbances of auroral origin to mid-latitude.

1.20 Lidar investigations of the upper
atmosphere scattering at excited
atomic oxigen atoms

Bychkov V. V., Perezhogin A.S., Seredkin I.N.,
Shevtsov B.M.

Institute of Cosmophysical Research and Radio Wave
Propagation

The results of studies of the upper atmosphere lidar
scattering are presented. The observations were carried
out at the wavelength of 561.1 nm, which corresponds to
the transition between the excited states 2s*2p?(*P)4dp —
2522p%(15)3s of atomic oxygen ion. We discuss the possibility
of application of the lidar technique in ionospheric research.
The physical basis of this method can be the resonant
scattering on the ions of the upper atmosphere.
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1.21 Measurement of hydroxyl rotational
temperatures at different latitudes

Koltovskoi I.1., Ammosov P.P., Gavrilyeva G.A.,
Ammosova A.M.

IKFIA SB RAS, Yakutsk, Russia

The report provides a preliminary analysis of the band
rotational temperatures OH (3.1) at an altitude of
87 km measured ANDOR spectrographs, mounted on
optical stations Tiksi (71.5° N, 128.5° E) and Maimaga
(63° N, 129.5° E). Infrared spectrograph consists of a
monochromator Shamrock SR-303i, equipped with highly
sensitive infrared iDus InGaAs photodiode array detector
DU490A-1.7 ANDOR. Operating wavelength range 1490 —
1544nm. Cooling —60° C. The angle of ~ 3°. Spectrograph
resolution 0.2 mm width of the entrance slit is 0.8 nm.
Hydroxyl molecule spectra of OH (3,1), radiates at an
altitude of about 87 km, registered in the automatic mode
when the angle of the sun dipping > 9° every minute of
every day and transmitted via the Internet to the server
of the Institute. The device registers the night sky glow
under zenith angle of 47 degrees. Exposure 1 minute.
The method for estimating the rotational temperature of
molecular emissions is based on the least squares fit of
model spectra constructed with regard to the instrument
function for different previously specified temperatures
to an actually measured spectrum. For the analysis of
observational data for September-December 2015 will be
used, the moonless clear nights will be selected. It is
planned to make a comparison with the satellite data.
The research was supported by "Scientific and Educational
Foundation for Young Scientists of Republic of Sakha
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(Yakutia)"201604010210.

1.22 Modelling of potential temperature
measurement capabilities in the
middle atmosphere from space lidar

Marichev V.N., Bochkovsky D.A.
V.E. Zuev Institute of Atmospheric Optics SB RAS

The evaluation of the capacity of the temperature
measurement by elastic molecular scattering of light using
space-based lidar was done. The calculation error of lidar
measurements of the temperature in the middle atmosphere
in the UV wavelength range was performed. As a lidar
transmitter was taken solid state Nd: YAG - laser radiation
with the 3rd and 4th harmonics with wavelengths of 353
and 266nm. It was shown the prospects of laser sounding
at a wavelength of 353nm. Using this laser, the height
measurement, range is covered 10-70km over the darkened
surface of the globe. Laser measurements with a wavelength
of 266nm in the middle atmosphere is practically not possible
due to the absorption of radiation by ozone.
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1.23 Natural pulsed electromagnetic field
of the Earth observations in Buryatia.

Druzhin G.I1.', Bashkuev Ju.B.%2, Naguslaeva I.B.2,
Cherneva N.V.}, Shevtsov B.M.}

L IKIR FEB RAS
2 IPMS SB RAS

According to the registration of Natural Pulsed
Electromagnetic Field of the Earth (NPEMFE) and
data from the Word Wide Lightning Network (WWLLN)
shows a possible link received from the Buryatia territory
radiation with local and world thunderstorms centers

1.24 Problem of data interpretation of
polarization laser sensing of high-level
clouds on the basis of theoretically
calculated phase matrices of
backscaterring by monodisperse ice
crystals

Samokhavalov 1. V., Bryukhanov I.D.
National Research Tomsk State University

Correct account of the effect of high-level clouds on the
results of calculation of the Earth’s radiation budget
remains an important unsolved problem. This situation is
caused by the fact that transmission of incoming solar
radiation and outgoing Earth’s thermal radiation by such
clouds is determined by their microstructure properties

133



including spatial orientation of non-spherical ice particles.
Measurements of orientation of the particles in clouds
by common contact devices are impossible since this
information on the microstructure of ensemble of crystalline
ice particles is lost during sampling.

Full information on the cloud microstructure is contained
in its backscattering phase matrix which connects
the Stokes vector of sensing radiation with one of
radiation backscattered by cloud particles. The method
of experimental measurements of phase matrices is
implemented in the high-altitude polarization lidar
developed at National Research Tomsk State University.
In contrast to the existing analogs, this lidar allows all
16 elements of a phase matrix to be determined. We
have accumulated the data array of the phase matrices of
high-level clouds containing more than 500 matrices over
two past decades. However, the problem of interpretation
of the experimental data related to the estimation of
orientation parameters of crystalline particles is still not
solved. The main reason is the lack of a rigorous theory of
electromagnetic wave scattering on an ensemble of spatially
oriented ice particles. Our approach to the inverse problem
- determination of microstructure parameters of clouds -
solving consists on the comparison of backscattering phase
matrices obtained experimentally with ones calculated
theoretically. In the present report, we discuss the results
of microstructure estimation of high-level clouds on
the basis of comparison of the backscattering matrices
obtained experimentally with ones calculated theoretically
for polydisperse ensembles of ice particles. Wherein, the
matrices of polydisperse ensembles were calculated as
an additive sum (with weights) of phase matrices for
monodisperse ensembles of ice crystals according the real
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parameters of functions of distribution of the cloud particles
in shape, size, and parameters of spatial orientation.

This work was supported in part by Russian Foundation for
Basic Research (grant No. 16-05-00710) and by the Ministry
of Education and Science of the Russian Federation in the
framework of the Tomsk State University Academic D.I.
Mendeleev Fund Program (project No. 8.1.12.2015).

1.25 Research of Electric Field Variations
in the Surface Atmosphere with
Consideration of Its Temperature
Stratification

Petrova G.G.', Panchishkina I.N.', Petrov A.I!,
Chkhetiani O.G.2, Moiseev P.V.!

L Southern Federal University
2 A.M. Obukhov Institute of Atmospheric Physics of RAS

The paper analyses the results of atmospheric electrical
measurements made by the geophysical research laboratory
of the Physical Faculty of Southern Federal University
(SFEDU) in August of 2014 during the joint expedition with
A.M. Obukhov Institute of Atmospheric Physics of Russian
Academy of Sciences (IAP RAS) at Tsimlyanskaya research
station of TAP.

The research demonstrates that layers of space charge
of different polarity are formed near the ground, which
can be detected by the potential gradient profiles. The
potential gradient values at ground level are registered by
fluxmeter. The potential gradient values averaged for the
layers are calculated by potentials, measured with the use
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of radioactive collectors. Possible formation mechanisms
of surface layer electric structure studied under different
conditions are discussed, considering data about temperature
stratification of atmosphere, obtained by the use of MTP-5
temperature profile meter, and the results of meteorological
parameters measurements, aerosols concentration, Rn-222
volumetric activity in soil gas and atmospheric air.

The research was performed with support of Russian
Foundation for Basic Research (RFBR), grant 16-05-00930
A.

1.26 Research of variations of ionospheric
parameters during the local
meteorological phenomena in the
Kaliningrad region

Borchevkina O.P.r, Karpov I.V.Y'2, Dadashev R.Z.!,
Ilminskaya A. V.Y, Karpov A.I', Korenkova N.A.2

v Immanuel Kant Baltic Federal University

2 KF IZMIRAN

Meteorological processes in the troposphere are a source of
excitation of acoustic-gravity (AGWSs) and internal gravity
waves (GWs) in a wide spectral range. In the Kaliningrad
region meteorological perturbation is sufficiently regular.
Theoretical and experimental studies suggest that AGWs
excited in the lower atmosphere can be distributed to the
heights of the upper atmosphere and cause ionospheric
perturbations. In this paper the aim is to identify the
morphological features of ionospheric perturbations initiated
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by meteorological processes in the lower atmosphere.
To analyze atmospheric and ionospheric perturbations
observations have been selected during the periods of the
strongest meteorological storms in the Kaliningrad region.
Research of variations of atmospheric parameters was carried
out by two-channel remote lidar sensing. Vertical sensing
data and variations of the total electron content TEC
(Total Electron Content) used as the ionospheric parameters.
For reliable detection of morphological feature have been
selected meteorological storms, which were not accompanied
by geomagnetic disturbances. Results of the analysis of
ionospheric observations have shown that during periods of
meteorological perturbations reduction of diurnal variations
in the amplitude of the TEC appears on the background of
low atmospheric pressure in relation to meteorological calm
days. The variations in the critical frequency of the F-region
of the ionosphere observed decrease in the amplitude of the
diurnal variations and the emergence periods manifestations
F - scattering. Analysis of the variations of the atmospheric
and ionospheric parameters showed that during periods
of meteorological perturbations increase of the amplitude
variations has been marked with periods of AGWs and GWs.
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1.27 Results lidar studies of the thermal
regime of the stratosphere over
Tomsk

Marichev V.N., Bochkovsky D.A.
V.E. Zuev Institute of Atmospheric Optics SB RAS

One of the important application of lidar technology is the
study of the thermal regime of the atmosphere. Such studies
in the monitoring mode at the Institute of Atmospheric
Optics SB RAS were launched in 1994 and continues today.
Particular attention is paid to the study of manifestations
of sudden perturbations in the middle stratosphere caused
by winter stratospheric warming (SW). The results of
investigations on this subject can be found in papers |1-6].
This article presents the study of the vertical distribution of
temperature over Tomsk in the perturbed and calm periods
2015.

1.28 Reversals and excursions of the
geomagnetic fields as reason of
climate change.

Kuznetsov V. V., Kuznetsova N.D.

IKIR FEB RAS

Reason why sharp climate changes caused by reversals
and excursions of the geomagnetic field (GMF) differ in
their character is discussed. Excursions are accompanied
by significant drops of the GMF intensity causing the
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increase of cosmic rays (CR) flux penetration into the Earth
atmosphere. Comparison of Gothenburg, Laschamp and
Blake excursions with trend of the ocean level demonstrates
that these excursions were accompanied by climate warming
and increase of the ocean level contrary to climate cooling
and ocean level decrease during Mono Lake and Norwegian-
Greenland Sea excursions. Character of the climate change
during excursions is suggested here to be determined by optic
properties of atmosphere namely its transparency in period
preceding an excursion. CR are ionizing atmosphere atoms
and the rise of CR density on about some orders as follows
from our estimations is cleaning the dusted atmosphere
due to aerosol particles coagulating, enlarging and falling
down. Transparent atmosphere permits solar radiation to
reach the Earth surface and climate warming arises. Dust
load of atmosphere is suggested here to be governed
by massive explosive volcano eruptions which produce
huge masses of fine ash. If the excursion starts in clear
atmosphere conditions as modern ones the enlarged CR flux
generates condensation nuclei and origin of aerosols which
are backscattering solar radiation and climate cooling arises.
Our estimations were supported by data on experiments in
region of Brazil Magnetic Anomaly where the total intensity
of GMF is twice lower than in neighboring regions.
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1.29 Seasonal variation of
gamma-radiation spectrum in the low
atmosphere

Balabin Yu.V., Germanenko A.V.
Polar Geophysical Institute, Apatity, Russia

Along two years there has been a continuous monitoring of
the differential spectrum of background gamma-rays coming
from the atmosphere. Gamma radiation on the surface layer
of the atmosphere has bremsstrahlung origin of energetic
electrons appearing from the decay of muons. Gamma
radiation spectrum has power law form. The measurements
are based on the (Nal(T1), @150 x 110) crystal in the energy
range 0.1 — 5 MeV. Seasonal variation (which is up to
25% in Apatity and ~ 50% on Spitsbergen archipelago) is
accompanied by spectrum variation too. The upper energy
limit of it is 500 — 600 keV and additional flux keeps the
power law form. Auxiliary experiments have carried out
the water cause. In the same time increase event (increase
of gamma-ray background caused by precipitation) has the
upper energy limit ~ 2.5 MeV and exponential form. One
can conclude that two phenomena (seasonal variation and
increase event) are caused in some way by water, but its
generation modes are different. A plausible hypothesis is
suggested to explain the phenomena.
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1.30 Shock wave in ionosphere during
earthquake

Kuznetsov V. V.
IKIR FEB RAS

Fundamentally new model of the shock wave (SW)
generation in atmosphere and ionosphere during earthquake
is proposed. The model proceeds from the idea of cooperative
shock water crystallization in a cloud. The phase change of
crystallization is realized in complexes of supercooled water
while emerging of hydrogen bonds (HB) which protons as
well as these of matter in earthquake epicenter are many
particles quantum entangled (MQE). Here the downward
crystallization front is this of the decompression wave
and in reverse direction the shock acoustic wave (SAW)
is generated. Achieving ionosphere SAW produces total
electron content (TEC) changes which are detected by
the ground receivers of GPS. Quantum in its nature the
interrelation between the earthquake epicenter preceding
SAW generation and atmosphere proceeds from MQE
between HB protons of the earthquake epicenter material
and these of water complexes in atmosphere cloud. By our
conception SAW is the aftershock of the main shock and
their epicenters may differ by location.
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1.31 Simulation of light scattering
characteristics of polydisperse droplet
clouds

Krivorotov K.A., Nee E.V., Bryukhanova V.V.
National Research Tomsk State University

Cloud fields have a significant impact on the radiation
balance of the Earth. Therefore, it is necessary to know
characteristics of clouds, including their microstructure
(phase composition, shape and particle size distribution) for
prediction of weather and climate. The great attention is
devoted to the evolution of remote sensing methods of the
environment in the developed countries. The advantages of
remote sensing method are the possibility of non-destructive
control in near real time with high spatial resolution.
Interpretation of lidar data most often based on the lidar
equation, which binding a detectable power of the scattered
light with parameters of receiving and transmitting of the
lidar system and the characteristics of the environment.
However, possibility of lidar equation using is limited by
sensing formations with low optical density (such as optically
thin haze). But lidar return from clouds, fog and dense
smoke is caused not only single, but also multiple scattering.
One method of this lidar return describing is based on the
approach of double scattering.

The increasing of optical characteristics of the homogeneous
droplet low-level clouds has a greater impact on the double
scattering lidar return than on backscattering lidar return.
Numerical simulation of the lidar return using the lidar
equation account to double scattering associated with the
integration of functions, characterized by a rapid decrease in
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the small angles range and the presence of local extremes.
The complicated form of angular dependence of the light
scattering characteristics of polydisperse aerosol formations
explains the absence of analytical description. Therefore,
the numerical simulation of lidar return from an optically
dense medium, as a rule, the desired values are calculated
by solving a system of equations or by interpolation pre-
calculated angular dependence of the scattered intensity.
The analysis of the applicability of the interpolation
algorithms to the calculation of scattering characteristics of
polydisperse droplet clouds, typical of the Kamchatka region,
are discussed in this report.

1.32 Software and computer system for
processing lidar data at the IAO SB
RAS small lidar station

Marichev V.N., Bochkovsky D.A.
V.E. Zuev Institute of Atmospheric Optics SB RAS

The software package is designed to handle lidar signals
at low altitude atmospheric sounding at the IAO SB RAS
small lidara station, which allows to restore the vertical
profile of aerosol characteristics, temperature, density in the
middle atmosphere. The result of the complex are the tables
in which the results of calculations of the height profiles
in the form of a numerical and graphical representation of
the calculation in the form of graphs. The processed data is
stored in HDF5 format.
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1.33 Solar terminator effects in TEC
during major typhoons.

Edemskiy I.K., Polyakova A.S., Yasyukevich Yu.V.
ISTP SB RAS

Big variety of ionospheric disturbances, including 20 min
oscillations of total electron content (TEC), are caused by
solar terminator. We analyzed TEC dynamics over Japan
and showed that intensity of ST-generated 2-20 minutes
period disturbances increases during major typhoon activity
in this region.

1.34 Study the background variability of
aerosols in the stratosphere over the
Tomsk according lidar observations

Marichev V.N., Bochkovsky D.A.
V.E. Zuev Institute of Atmospheric Optics SB RAS

The experimental data on the variability of the vertical-
temporal structure of aerosol which obtained from lidar
complex of the lidar station of Institute of atmospheric
optics SB RAS during 2015 are analyzed . As the primary
information to analyze the data from array 84 total signals
accumulated in some nights were used . The spacing
of the sensed heights extended from 15 to 50-60 km,
the spatial resolution was 192m., the accumulation time
of the total signal - 2 hours. According to the results
of observations a high content of aerosol in the lower
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stratosphere was registered in November and especially in
December comparing with other previous years.

1.35 The Results of the Ground Layer
Ionization Characteristics and Rn-222

Content Measurements in Soil and
Atmosphere at the Baikal Lake Shore

Panchishkina I.N.', Petrova G.G.', Buraeva E.A.!,
Petrov A.1.', Egorov E.V.2, Petrov N.A.3, Maslov S.A.2

L Southern Federal University
2 Ltd. Design Bureau "Metrospetstehnika”
3 Information Center, MD of the Russian MIA in the
Rostov Region

The profiles of polar specific electrical conductivities of
the air in the layer of 0 - 5 meters, which have
been obtained earlier using the results of 1987 - 1991
expeditions’ measurements in the Baikal Lakeside (Bolshiye
Koti Settlement) - average for the period of observation
in summer months do not reveal a dramatic growth of
electric conductivity values as approaching to the ground
surface. The phenomenon indicates weak soil emanation,
determined by either low emanations content in the soil,
or poor conditions of their venting into atmosphere. The
expedition measurement complex of the day did not include
the instruments to obtain the data about radioactivity values
of soil and atmosphere, hence it was not possible to estimate
the ionization sources in the survey point.
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A series of parallel measurements of small ions polar
concentrations ("Sapphire-3K"ion counter) and atmospheric
Rn-222 content (radon-monitor "AlphaGUARD PQ2000
PRO") was conducted in Bolshiye Koti Settlement in June
2015. Soil samples were taken for radioactive nuclides
content. Volumetric activity of Rn-222 in soil gas was
measured using radon-monitor. It was detected that Rn-222
content at the depth of 10 cm demonstrates the value of tens
of thousands of Bq/m3, while its concentration in the air
is not too big. The test site is 150 m away from the Baikal
water-front. Presumably, proximity of ground waters and the
condition of the upper soil layer determine the weak Rn-
222 venting into the atmosphere along with its high content
in the soil. The joint analysis of the expedition data of
different periods is made in the paper. The new data allow
to interpret the experimental materials published earlier at
a higher quality level.

The research was performed with support of Russian
Foundation for Basic Research (RFBR), grant 16-05-
00930 A.

1.36 The role of stratospheric gravity
waves in the formation of the upper
atmosphere inhomogeneities

Vasiliev P.A.Y, Karpov I.V.%2, Kshevetskii S.P.!

Y Immanuel Kant Baltic Federal University

2 KF IZMIRAN

The results of modeling the impact of stratospheric internal
gravity waves (GWs) on the state of the upper atmosphere.
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As a dynamic process capable of generating GWs considered
during sudden stratospheric warming (SSW). The numerical
experiment was carried out using a two-dimensional model
generation and propagation of atmospheric waves, taking
into account dissipative and nonlinear processes that
accompany the propagation of waves. Temperature and
density of the perturbation source generating wave activity,
was built according to the observational data during periods
of SSW and the theory of GWs. Conducted measurements
have shown that GWs excited in the stratosphere over
the SSW, can propagate into the upper atmosphere and
produce a temperature perturbation in the altitude of 100
to 200 km, which, in turn, can affect the dynamics of the
charged components in the ionosphere and provide further
contribution to the observed ionospheric effects of the SSW.

1.37 Variations in the number of
atmospherics on observations in
Yakutsk in summer 2001-2015

Kozlov V.1.M2, Korsakov A.A.2, Tarabukina L.D.*!

L North-Eastern Federal University, MK Ammosova,
Yakutsk, Russia

2 Institute of of Cosmophysical Research and Aeronomy YG
Shafer SB RAS Yakutsk, Russia

Presents statistical characteristics of pulsed magnetic
component (atmospherics) of natural radio noise, very low
frequency range, generated by lightning and registered in
Yakutsk in summer 2001 - 2015. The data are considered
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global network registration thunderstorms WWLLN 2009-
2015, showing the presence of two maxima of the density
of lightning discharges, large contributors to the afternoon
of a local thunderstorm activity during the summer
period. One maximum is west of Novosibirsk, and the
second - to the south of Khabarovsk. The experimental
characteristics of variations of the spread functions of these
centers. Given the spread of the contribution, the ratio
between the number of atmospherics, taken at the minimum
(2009) and the maximum (2013) solar activity, is about
159 percent.Changing the number of atmospherics taken
in different phases of the solar cycle is due to change in
the intensity of the two considered centers of thunderstorms.

1.38 Variations of VLF noise intensity at
8.7 kHz in the solar activity cycles for
the period 2001-2015 years

Karimov R.R.}, Kozlov V.I.52, Toropov A. A

L Institute of of Cosmophysical Research and Aeronomy
YG Shafer SB RAS Yakutsk, Russia
2 North-Eastern Federal University, MK Ammosova,
Yakutsk, Russia

The study of the VLF noise intensity at a frequency of 8.7
kHz, registered at the station Yakutsk (62.00 N, 129.72 E) for
the period 2001-2015 years have been carried out. The VLF
radionoise is received by the loop antenna orientated in the
east-west direction. The main contribution in the intensity
of the VLF noise at Yakutsk makes the electromagnetic
radiation of lightning as regional thunderstorms and world
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centers of thunderstorms. Magnetosphere-ionosphere sources
affect the VLF noise intensity at 8.7 kHz during strong
geomagnetic disturbances, which usually appear at lower
frequencies. In our early researches, we found the relations
between the VLF noise intensity of lightning origin and
solar activity, the solar wind parameters variations and the
intensity of cosmic rays for the period 1979-2006 years.
In this work, have been found a positive relationship
between the VLF noise intensity of thunderstorm origin
and variations of the solar wind parameters, as well as the
effects during a significant change of the cosmic rays flow.
The results suggest that the influence of cosmic rays on
the Earth’s atmosphere causes to the change in the global
lightning activity.

1.39 Variations of the atmospheric electric
field depending on the geographical
latitude.

Karimov R.R., Kozlov V.I.
ShICRA

In this paper we presents the results of measurements of
the atmospheric electric field strength in the expeditionary
observations on the ship "Mechanic Kulibin"along the path
from Yakutsk to Tiksi and from Tiksi to Yakutsk. The
expedition was carried in September 2010. Measurements
of the electric field is continuously carried out at latitudes
from 62N to 72N. To measure the electric field used
electrostatic fluxmeter with a measuring range of +/- 50
kV/m. In addition coordinates and altitude using Trimble
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GPS-receiver are recorded. The analog signal from fluxmeter
is digitized with the ADC E-154 1.-Card and recorded on
a laptop. We use the electric field data with a resolution
of 1 second and GPS-receiver data with a resolution of
5 minutes. Fluxmeter and Antenna of GPS-receiver were
installed on the upper deck on the starboard side. The
data showed that the atmospheric electric field strength
decreases with increasing latitude. This can be explained
by the fact that the value of the field strength in good
weather condition is determined by the ionosphere, which is
undergoing some changes as a function of latitude.

1.40 Winter anomaly in NmF2 and Total
Electron Content. 1. The morphology
according to observation data and
model calculation results

Yasyukevich Yu.V.', Ratovsky K.G.', Chirik N.V.2,
Klimenko M.V.3%, Klimenko V.V.3, Polyakova A.S.!,
Lukyanova R.Y.*®

U Institute of solar-terrestrial physics SB RAS
2 I. Kant BFU
3 WD Pushkov IZMIRAN
4 Geophysical Center RAS
> Space Research Institute RAS

We analyzed the winter anomaly manifestation in the
F2 peak electron density (NmF2) and Total Electron
Content (TEC) based on the observation data and model
calculation results. For the analysis we used 1998-2015
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TEC Global Ionospheric Maps (GIM) and NmF2 ground-
based ionosonde observation data from [Pavlov and Pavlova,
2012] and 1998-2015 COSMIC, CHAMP and GRACE radio
occultation data. We used Global Self-consistent Model of
the Thermosphere, ITonosphere, and Protonosphere (GSM
TIP) and International Reference Ionosphere model (IRI-
2012). Based on the observation data and model calculation
results we constructed the maps of the winter anomaly
intensity in TEC and NmF2 for the different solar and
geomagnetic activity levels. The winter anomaly intensity
was found to be higher in NmF2 than in TEC according to
both observation and modeling. In this report we show the
similarity and difference in winter anomaly as revealed in
experimental data and model results.

1.41 Winter anomaly in NmF2 and Total
Electron Content. 2. Formation
mechanisms of longitudinal variations
in winter anomaly

Klimenko M.V.%, Klimenko V.V.}, Yasyukevich Y.V.2,
Ratovsky K.G.2, Polyakova A.S.2, Chirik N.V.3,
Lukyanova R.Y.A

VYWD IZMIRAN, Kaliningrad, Russia
2 JSTP SB RAS, Irkutsk, Russia
3 I. Kant BFU, Kaliningrad, Russia
4 Geophysical center RAS, Moscow, Russia

Winter anomaly manifestation in the F2 peak electron
density (NmF2) and Total Electron Content (TEC) obtained
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on the basis of the comparison observation data and
model calculation results obtained using Global Self-
consistent Model of the Thermosphere, Tonosphere and
Protonosphere (GSM TIP) revealed a good agreement.
This fact allowed to investigate in detail the formation
mechanisms of longitudinal variability and interhemispheric
differences in winter anomaly. It is shown that in addition
to the main formation mechanism of the winter anomaly
(distribution of thermospheric neutral composition) the
vertical plasma transport along geomagnetic field lines
due to the thermospheric wind at heights of ionosphere
F region plays an important role in the formation of
longitudinal variability and interhemispheric differences in
winter anomaly at mid-latitude.Here must be thesises

1.42 Modulation of the ionosphere
parameters by the global Pcb
pulsations observed simultaneously
by GPS recievers and EISCAT radar

Pilipenko V. A.', Belakhovsky V.B.2, Murr D.3,
Fedorov E.N.', Kozlovsky A.E.*

U Institute of Physics of the Earth
2 Polar Geophysical Institute
3 Augsburg College, Minneapolis
4 Sodankyla Geophysical Observatory of the University of
Oulu

Our earlier studies demonstrated that the ionospheric
total electron content (TEC) determined by GPS
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recievers is sensitive enough to the presence of the
magnetohydrodynamic ~ (MHD)  disturbances.  During
periods with intense Pcb waves distinct pulsations with
the same periodicity were found in the TEC data from
high-latitude GPS receivers in Scandinavia. In this study we
analyze jointly responses in TEC variations and EISCAT
ionospheric parameters to global Pch pulsations during the
recovery phase of the strong magnetic storms on Oct. 31,
2003. Comparison of periodic fluctuations of the electron
density at different altitudes from EISCAT data shows that
main contribution into TEC pulsations is provided by the
lower ionosphere, up to 150 km, that is the E-layer and lower
F-layer. This observational fact favors the TEC modulation
mechanism by field-aligned plasma transport induced by
Alfven wave. Analitical estimations and numerical modeling
confirm this notion.
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2 Geophysical fields and their
interaction

2.1 A Neural network system for
estimation of the geomagnetic field
disturbance

Mandrikova O.V., Zhizhikina E.A.

Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS

The report presents our software system for estimation
the degree of disturbance of the geomagnetic field. The
system automatically classifies registered geomagnetic data
(H-components of the geomagnetic field are used) and
determines the state of the geomagnetic field for the current
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day. The system is based on a collective of neural networks,
which input images are components of the field variations.
The results of approbation of the system (using data from
the «Paratunka» station, Paratunka, Kamchatka region,
data registration is carried out by IKIR FEB RAS) showed
the prospect of its application in problems of estimation
and prediction of space weather. The system allows us to
allocate weak disturbances of the geomagnetic field, which
may occur before strong magnetic storms.

2.2 Analysis of geomagnetic field data and
cosmic rays variations during periods
of increased solar activity

Mandrikova O.V.}, Zalyaev T.L.*, Solovev I.5.1:2,
Khomutov S.Y.1»2

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS
2 Kamchatka State Technical University

We performed analysis of the cosmic rays variations and
studied features of geomagnetic field variations during
periods of increased solar activity. The paper applies a new
methods of modeling and analysis of the data developed
by the authors based on wavelet transform and neuron
networks. During the analysis, we highlighted characteristics
and elements of preparation and occurrence of events
during the growth of solar wind velocity and interplanetary
magnetic field amplitudes, and allocated anomalous changes
in cosmic rays that occurred some hours before geomagnetic
storms at the background of calm and weakly disturbed
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geomagnetic field. Long and deep Forbush decreases took
place during the storms.

This research is supported by a grant of Russian Science
Foundation No. 14-11-00194.

2.3 Anomalous changes of the geomagnetic
field vertical component in Kamchatka

Moroz Y.E.*, Smirnov S.E.?

L Institute of Volcanology and seismology, Far East
Branch, Russian Academy of Sciences
2 Institute of Cosmophysics Research and Radiowave
Prorogation, Far Fast Branch, Russian Academy of
Sciences

Secular changes of the geomagnetic field vertical component
data for the time period from 1966 to 2014 obtained from
the observatories of Paratunka (Kamchatka), Kakioka
(Honsu island), Mamambetsu (Hokkaido island), and
Patrony (Irkutsk) were gathered and analyzed. Comparative
analysis of secular movements showed that the same
changes of approximately several hundred nT in strength
were pronounced at all the four observatories for the period
from 1968 to 2001. Then, concerning to the time period from
2001 to 2014, the situation had changed. In the observatory
of Paratunka the secular movements were different from the
other observatories’ data. The three observatories’ revealed
variations were failed to confirm by this one. This deviation
of secular movements of geomagnetic field is timed to the
intensification of seismicity at a depth of 400-700 km in
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the South Kamchatka area where the strong Okhotomorsk
earthquake of M, = 8,3 occurred. Now it is supposed
that the physical-chemical processes activated as a result
of the intensification of seismicity in the boundary between
the upper and lower mantle. These processes to be the
cause of large-scale geoelectrical in homogeneity the vertical
component of geomagnetic field behavior is affected by.

2.4 Change of the radio wave paths at
oblique sounding of high latitude
ionosphere in the periods of
geomagnetic storms

Kotova D.S.%2, Klimenko M.V.%2 Klimenko V.V.1,
Zakharov V.E.?

L West Department of Pushkov Institute of Terrestrial
Magnetism, Tonosphere and Radio Wave Propagation RAS
2 Immanuel Kant Baltic Federal University

To describe the propagation of the HF radio waves in
the ionosphere, the approach of geometric optics is widely
used. As supposed, the propagation medium is weakly
non-uniform with a small absorption. The aim of our
study is to investigate numerically the formation of the ray
paths in the non-uniform and anisotropic ionosphere. The
reference model of the ionosphere IRI-2012, the model of
neutral atmosphere MSIS-86, and the Global Self-consistent
Model of the Thermosphere, Ionosphere and Protonosphere
(GSM TIP) are used to describe the propagation medium
. The GSM TIP model is used to extend the validity of
the results of numerical simulation from quiet to disturbed
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geomagnetic conditions. For investigations of the radio wave
paths characteristics the RWP-2006 model is used. The
numerical algorithm of the RWP-2006 model is added with
the calculation algorithm of the ray paths between the given
locations of the transmitter and receiver. The analysis is
done to estimate how much the geomagnetic storms influence
the characteristics of the ray paths (such as the reflection
altitude, the maximum value of frequency that may be used
to provide radio communication, and the optical length of
the ray path) in the high latitude ionosphere in comparison
with quiet geomagnetic conditions.

2.5 Effect of static electric field of the
earth for work measuring complex
VLF

Sannikov D.V., Malkin E.I., Puhov V.M.
IKIR FEB RAS

An interconnection between an intensity of static
electric field of Earth observation in paragraph PFA
"Paratunka"IKIR. FEB RAS and precision azimuth
lightning grozopelengatorom. It is suggested that the
influence of the electric field of the Earth on the power
lines in the near region, which interfere with the quality of
the registration of vertical electrical component in the VLF
range. Spend interference analysis.
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2.6 Features of geodeformation changes of
near surface sedimentary rocks

Larionov I.A., Nepomnyashchiy Y. A.

Institute of Cosmophysical Research and Radio Wave
Propagation of the Far Eastern Branch of Russian
Academy of Science

The results of investigations of the deformation process in
the near surface sedimentary rocks, which has been carried
out in a seismically active region of Kamchatka peninsular
since 2007, are presented. The peculiarity of the experiments
on the registration of geodeformations is the application of a
laser deformograph-interferometer constructed according to
the Michelson interferometer scheme. It is shown that in the
geodeformation process at the observation site, periods of
primary rock compression and tension with the duration up
to several months are distinguished.
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2.7 First results of atmospheric electricity
measurements at the observatory
"Paratunka”, Kamchatka, using the
CS110 Electric Field Meter

Babakhanov LY., Butin S.V., Smirnov S.E.,
Khomutov S.Y.

Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS, Kamchatka, Russia

Atmospheric electric field (AEF) is object of active scientific
researches. The experimental basis of these researches are
supported by continuous measurements at the observatories
and by special measurements at temporary stations.

Regular observations of AEF are performed at Geophysical
observatory "Paratunka” (IKIR, FEB RAS, Kamchatka,
Russia) since 1996. Widespread sensor "Pole-2” of potential
gradient Fz of electric field were used and high-quality data
were obtained for long time. But this electrometer is out-
of-day device because old design (by electronic elements
and circuit technique), and it has large wear of mechanical
units. Therefore, new modern digital electrometer CS110
(Campbell Scientific, Inc., USA) was acquired by IKIR in
2015. CS110 measure Ez similar to "Pole-2”, but it use a
reciprocating shutter instead a continuously rotating vane
(rotor). Also, measured element of CS110 is down oriented
and is protected it from snow accumulation, that is large
problem of "Pole-2” during strong snowfalls. The resolution
of CS110 is about 0.32 V/m in measurement range from -
2200 to +2200 V/m, RMS noise is about 0.42 V/m. WiFi is
used for transferring of data to computer. The inner timer is
synchronized to UT using PPS signal from GPS receiver.
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CS110 records the auxiliary information such as leakage
current, temperature and humidity of sensor. Inner memory
and backup battery are provided the autonomous work up
to week. Also additional meteorlogical sensors (rain gage,
temperature and humidity) are used.

Electric Field Meter CS110 was installed at Geophysical
observatory "Paratunka” at November, 2015. The place is
flat bitumen roof of house with area of 6x6 meters. Sensor
of CS110, box with electronics, GPS antenna and outdoor
meteorological sensors are fixed at 1.5>-meter steel mast.
The control and recording of data are made by LoggerNet
software, the measurement rate is 1 Hz.

The results of continuous measuring of vertical gradient of
AEF potential by CS110 during a few months are presented.
The comparison of CS110 and "Pole-2” are performed. We
give the estimations of reliability and efficiency of new device
for various conditions: during strong snowfalls, downpours
and winds, with large level of snow, during the power
breakdown etc. The work is supported by Russian Scientific
Foundation, grant N14-11-0019.

161



2.8 Numerical evaluation of the seismic
process parameters within a rotational
model of the block geomedium

Gerus A.IY2, Vikulin A. V.1

V' IVS FEB RAS
2 Vitus Bering Kamchatka State University

A rotational model of the block geomedium was proposed
for the seismic process within the Pacific Ocean margin. In
this model, the motion of the block chain is mathematically
represented by sine-Gordon equation. This equation has
solutions in the form of solitons — solitary waves that keep
their structure after colliding with other similar waves, just
like particles do. A sine-Gordon equation was modified with
the effects of force moments deviation from equilibrium
positions p and friction along boundaries « to better match
the real seismic process:

%0 %0

a0 :
e ap —31n8+aa—n+u5(§)s1n9 (2)

Such equation has no analytical solutions but we can
numerically analyze the dynamics of its soliton solution
parameters (coordinate X, wave propagation velocity U and
rotational deformation rate 9) Our calculations suggest the
following conclusions:

1. Increasing the friction rate o« leads to a decrease
of Unazs Qmaxl, Qmawg, Qmm, and they occur later.
Thus, the soliton propagation process slows down and
smoothes.
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2. Increasing the inhomogenety rate p, on the contrary,
leads to an increase of U,,.z, émaxl, émaﬂ, éminy and
they occur earlier. Thus, the modeled process goes
faster and sharper.

3. A simultaneous increase or decrease of « and p changes
the time scale of the process.

4. An asymptotic value of X, i.e. X4, for any a and p
corresponds to X,,.. =~ Ry, where Ry is a block radius.

5. For any a and p the wave reaches its Up,uz, Omin and
asymptotic behavior of X simultaneously.

Moreover, there are other invariant values that are
independent of a and p but are characteristic of the whole
process:

1. The ratio of the deformation rate maximums:
9ma:02/9maxl ~ 2;

2. The ratio of the deformation rate maximums durations:
AT;ncch/AT;mmcl ~ 6

It is shown that within the framework of the rotational
model the equation (2) allows to quantatively describe such
important seismic process characteristics as its foreshock
and aftershock phases and the strongest earthquake between
them. At the same time, the results of the seismic process
numerical modeling are consistent with the experimental
data.
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2.9 On dynamics of electric conductivity
of the geological environment in the
subduction zone in Kamchatka

Moroz Y.E.*, Smirnov S.E.2

U Institute of Volcanology and seismology, Far East
Branch, Russian Academy of Sciences
2 Institute of Cosmophysics Research and Radiowave
Prorogation, Far East Branch, Russian Academy of
Sciences

Secular changes of the lithospheric electric conductivity were
analyzed based on the monitoring data of the Farth’s electric
field over the period from 2001 to 2014. Those measures
were carried out in Verchniya Paratunka, Tundroviy, and
Shipunskiy that are located alongside the coastline of the
Avacha Bay of Kamchatka and where the catastrophic
earthquake is to be expected according the long-term
forecast. It is noticed that the changes in behavior of the
secular movements of the lithospheric electric conductivity
sannual average values represented with changes at along
and transverse directions of the seismic focal zone extension.
A great many of such changes were detected on the
Shipunskiy peninsula. It is not impossible that such
changes can be regarded to as the preliminary events of the
intensive Jupanovskiy earthquake (M, = 7,1 30.01.2016).
Identified changes of the lithospheric electric conductivity
are connected with the influence of the conductivity of the
deep faults on the Shipunskiy peninsula that is also likely
changing in the presence of saline fluids in the faults due
to the contraction and tension processes in the Earth crust
at geodynamic processes in subduction zone. The data of
the numerical 3-dimentional magnetotelluric field modeling
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confirmed the lithospheric electric conductivity changes
being due to the deep faults conductivity influence.

2.10 On the possibility of determining the
water content of droplet clouds on
the polarization characteristics of the
double scattering lidar return

Nee E.V., Bryukhanova V.V., Doroshkevich A.A.
National Research Tomsk State University

Clouds have a significant impact on the radiation balance
of the Earth. Optical properties of clouds determined their
microstructure (phase composition, shape and particle size
distribution). Therefore, the task of obtaining real-time
data about the parameters of the microstructure of cloud
formations is important to predict changes in the weather
and climate on Earth. Currently, optical methods are widely
used to determine the microstructure of dispersed media.
The advantages of these methods are as short duration of
the experiment, a high spatial resolution and to conduct
experiments without change in the object under study. The
most common interpretation of the lidar data is carried out
in the approximation of single scattering, and contribution of
multiple scattering in lidar return neglected because of the
complexity of its description. This approach is justified in
sensing of transparent formation, i.e. the formation of small
optical depth. Sensing of the clouds and dense haze and
etc. requires taking into account the contribution of multiple
scattering in lidar return. However, this is a very difficult
task. In many practically significant cases the lidar return
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can be described based on double scattering approximation
with sufficient accuracy.

The results of research of effect of the angle of field-of-view
of lidar receiving system and the water content of clouds
on the polarization characteristics of the double scattering
lidar return are discussed in this report. We used the model
of droplet clouds typical for Kamchatka region.

2.11 Overhauser vector magnetometer
POS-4: the results of continuous
measurements during 2015-2016 at
Geophysical Observatory ”"Paratunka”

of IKIR FEB RAS, Kamchatka,
Russia

Khomutov S8.Y.1, Sapunov V.A.2, Denisov A.Y.2,
Savelyev D.V.2, Babakhanov I.Y.!

U Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS, Kamchatka, Russia
2 Ural Federal University, Quantum magnetometry
laboratory, Ekaterinburg, Russia

Vector magnetometer POS-4 is the result of new project
of Quantum Magnetometry Laboratory of Ural Federal
University (Ekaterinburg, Russia; www.magnetometer.ru).
Magnetometer enable to measure the components of vector
of Earth’s magnetic field in quasi-absolute sense and consist
of primary Overhauser sensor POS-1 and titanium magnetic
systems, which generate the additional homogeneous dialed
magnetic fields in vertical and horizontal directions.
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POS-4 was installed at the Geophysical Observatory
"Paratunka" (PET) of IKIR FEB RAS, Kamchatka, Russia,
at early 2015. The special separate wooden pavilion with
pillar from glass bricks and passive thermal stabilization
was built. The temperature in hut is controled by digital
thermal sensors at three levels of height.

The regular measurements were started at April, 2015,
after completion of main tunings and selection of optimal
work modes of device. Later on the magnetomer work
fully independently, only with minimal impact during rare
technological procedures. The coil system, which make
horizontal additional field, is oriented to measure the east
magnetic component Y. The duration of total cycle of
measurement is 5 seconds. The processing of POS-4 records
is performed in according to ordinary methods, which use at
observatory for other magnetometers, including the control
of long-term (day-to-day) stability by comparison with
absolute observation results. The accuracy of measurements
of more fast variations is estimated using the records of other
magnetometers, such as, fluxgate variometer FGE-DTU or
Overhauser dldD-magnetometer GSM-19FD.

Report present the summary results of the analysis of
the measurements performed by POS-4 during about
1.5 years. It is made the estimations of the long-term
stability, including the possible effects of instability of
pillar, temperature variations, failure of power supply,
electromagnetic interference, instabilty of inner timer etc.
Some modifications of the constraction and circuit technique
were made on the basis of results of work of POS-4 in real
conditions. The work is supported by Russian Scientific
Foundation, grant 14-11-0019/4.
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2.12 Painleve test of a hydrodynamic type
system

Vodinchar G.M., Noshchenko D.S., Perezhogin A.S.

Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS

We obtain conditions of the Painleve test for a system of
ordinary differential equations. These equations is derived
from the system of hydrodynamic type.

2.13 Predicting the state of the Earth’s
magnetosphere by space experiments
data with artificial neural networks:

study of capabilities

Myagkova I.N., Dolenko S.A., Shiroky V.R.
SINP MSU, Moscow, Russia

The paper investigates the results of prediction by artificil
neural networks (ANN) with different prediction horizons
for Dst and Kp geomagnetic indexes and for relativistic
electron ux of the Earth’s radiation belt with the energy
of >2 MeV, which characterize the state of the Earth’s
magnetosphere. Prediction was carried out on the basis of
malti-scale time series including the values of the forecast
indexes and electron fluxes as well as the data on the solar
wind and interplanetary magnetic field parameters within
the latest day with one hour resolution.
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2.14 Reversal in the 6-jet geodynamo
models

Vodinchar G.M.}2, Feshchenko L.K.*

U Institute of Cosmophysics Research and Radio Wave
Propagation FEB RAS
2 Vitus Bering Kamchatka State University

Reversals of the magnetic field is one of the characteristics
of real dynamo systems, including geodynamo. The report
discusses the properties of the reversal sequence in the
models of 6-jet dynamo. In these models, large-scale
convection structure is given by six convective cells. In favor
of this structure are the data about the heterogeneity of
the liquid core at the splitting of the free oscillations of the
Earth, and the results of direct numerical simulations of
convection in the outer core. We discuss effect of fluctuations
in heat flow from the inner core to the distribution of polarity
interval.

2.15 Reversal of magnetic field in the
af)-dinamo

Godomskaya A.N.', Vodinchar G.M.>*,
Sheremetyeva O.V.?!

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS
2 Vitus Bering Kamchatka State University

In this paper we investigate the question of the possibility
of inversions within the low-mode model af)-dinamo the
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assumption of axial symmetry of the velocity field v and
the magnetic field B in a spherical shell of a viscous
incompressible fluid (liquid core), rotating around its axis Oz
with a constant angular velocity €2. The physical parameters
of the liquid held constant, isotropic turbulence in the core
and parameterization using scalar a-effect as a function of
a(r, ), where mazx|a(r, 0)] = 1. At the boundaries of the
field of a spherical shell of a viscous fluid velocity v assumed
to be zero (the boundary of adhesion conditions). In this
case, the spatial structure of the field v simple and has the
character of differential rotation in the field of external forces
to the mass density f,,;, so we can limit ourselves to single-
mode approximation for component of these fields.
Magnetohydrodynamic (MHD) equations, including the
Navier-Stokes equations and the induction continuity
condition, the condition solenoidality, boundary conditions
and taking into account the a-effect are discussed in the
Boussinesq approximation. As a result of applying the
method of Galerkin and dimensionless MHD equations
are converted to a system of the nonlinear differential
equations with respect to the Poincare mode amplitudes,
toroidal and poloidal magnetic field modes. To obtain the
parameters of the system, in which the possible inversion of
the magnetic field in the relative constancy of the velocity
field of a viscous conducting magnetized fluid. The results
of the numerical solution of the system on the assumption
of various kinds of the a-effect amplitude dependences on
radius are discusses.
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2.16 Seismicity and volcanism as a display
of uniform wave geodynamic process

Dolgaya A.A.V2, Vikulin A. V.Y, Gerus A.I.'3

L Institute of Volcanology and Seismology FEB RAS
2 Kamchatka State Technical University
3 Vitus Bering Kamchatka State University

The paper presents the results of research conducted by
the authors on the basis of data on strong earthquakes
and volcanic eruptions that occurred within the most
geodynamically active regions of the planet. With the help
of methods developed by the authors, it was found that
seismicity and volcanism have the properties of cyclicity
(quasi-periodicity) with a common period Ty ~ 250 years
and migration. Migration velocities in a certain way depend
on the energy characteristics of the process (magnitude for
earthquakes and explosivity index for volcanic eruptions).
Parameter p characterizes coefficients of these dependencies.
The values of parameter are positive for the areas of
compression and negative for areas of stretching. Analysis
of the data showed that parameter p is a persistent vector,
which can be regarded as an analogue of the angular
momentum of geodynamic process.

According to the rotational model the motion of block
chain and geodynamic properties of geomedium can be
described with sine-Gordon equation and one of its solutions
in the form of a solitary wave - soliton. This solution in
physically understandable way depends on the modulus of
momentum. Direction (sign) of the momentum corresponds
to the geodynamic conditions in the zones: compression
(positive) and stretching (negative). This makes it possible
within the framework of physical concepts to model the
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migration of seismic and volcanic activity as the wave-
particle process with the properties of short- and long-range
actions and according to this model to consider seismicity
and volcanism as a display of uniform wave geodynamic
process.

2.17 Strain-seismic and acoustic
monitoring of geodynamic processes
by means of high-sensitive spatially

distanced instruments in seismic
energy active and aseismic zones

Aleksandrov D.V.*, Dubrov M.N.}, Kravtsov V.V.1,
Larionov I.A.2, Marapulets Yu.V.2, Shevtsov B.M.?

L Kotelnikov FIRE RAS
2 IKIR FEB RAS

Observational results of wideband geophysical processes
(acoustic, seismic, strain-baric) obtained by means of the
Kotelnikov IRE laser strainmeters and the IKIR geo-
acoustic measuring complex have been presented. Seismic
and strain-baric measurements in seismic energy active
zone (Kamchatka, w. Paratunka) have been performed by
the on-ground strainmeter built on the three-mirror laser
interferometer scheme with the 32 m long measuring arm.
For observations in aseismic zones (Moscow Region), laser
strainmeters of lengths from 10 m up to 400 m on the
underground beam waveguide in Fryazino, and lengths from
5 m up to 90 m in geophysical gallery in Obninsk have been
used. Measurement have been carried out by instruments
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based both non-equal arms and equal arms (symmetric)
Michelson interferometers. The description and features of
the IKIR geo-acoustic measuring complex for investigations
of geo-acoustic emission at different stages of seismic
event preparations have been discussed. The examples of
synchronous recordings of seismic-acoustic and strain-baric
processes in Kamchatka and Moscow Region are shown and
obtained results of parallel data analysis are presented. The
carried out investigations show the ability of the developed
methods for extracting global geophysical phenomena
connected with strong earthquake M>7 preparing, powerful
tropical cyclones (hurricanes, typhoons), tsunami, and wide
range extraterrestrial environment events.

2.18 Supersonic magnetic poles

Semakov N.N.1»2

L Magnetic observatory "Novosibirsk”
2 Nowosibirsk State University

Here must be

The question of what happens to the magnetic poles of
the Earth is of interest not only to those who study them
professionally, but also to the general public, particularly
those people who live and work in the Polar Regions.
Information on the drift of the north magnetic pole from
the Canadian Arctic to Siberia at a speed exceeding 10
kilometers per year appears occasionally in the scientific
press and the media. However, it is far less known that the
magnetic poles can develop impressive speeds in this process
in short periods of time far less than one year. The discovery
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that in this continuous movement the magnetic poles can
reach speeds that are several times higher than the speed
of sound caught by surprise even the authors of the present
publication. The temporal changes in the magnetic field of
our planet are usually analyzed through the behavior of
its angular and force components. But the same temporal
characteristics may be analyzed using the more integrated
and comparable characteristics of the magnetic field linked
to the orientation and magnetic momentum of the central
dipole. Such characteristics can be obtained by converting
the angular elements of geomagnetism, measured at a given
point, into geographic coordinates of the magnetic pole. The
most fascinating result obtained using this method is, in our
view, the remarkable movement speeds that the magnetic
poles may develop.

2.19 The possibility of using of the old
analog magnetograms of observatories
to obtain new data about variations
of the Earth’s magnetic field

Khomutov S.Y., Khomutova I.N.

Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS, Kamchatka, Russia

Analog magnetograms are only source of information about
the changes of the Earth’s magnetic field in the era of
pre-digital measurements. These magnetograms used at
observatories to obtain the hourly values of total field
vector, available through the World Data Center system.
However, magnetograms can be produced more information
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than is available to the WDC, such as the fast variations.
In addition, in many cases the standard hourly data can
not be represented in the WDC. Then archives of the
magnetograms available on the observatories are the only
chance to fill the gaps in long-term data sets.

International and national scientific organizations and
foundations have been implemented projects for the resque
of old analog magnetograms, i.e. the creation of digital
graphic images with the necessary resolution and scaling,
accompanied by the additional information (sensitivity
coefficients, baseline values, etc.).

Similar project of the saving of the magnetogram archive
of the Observatory "Paratunka"(PET) for the 1967-2006
was performed in 2014 in IKIR FEB RAS, with the
support of the international program VarSITI (VarSITI
Newletter - 2014. - Vol.3 - P.7-8; newserver.stil.bas.bg/
varsiti/newsL/VarSITI Newsletter. html). These
images are available in the MCD www.wdcb.ru/
stp/magnetogr list.en.html.

Further processing of digital graphic images is to estimate
of the track ordinates on magnetograms relative to baselines
and to calculate the total magnetic field components (using
information about scaling and baseline values).

The software WFD for digitization (Waveform digitizer,
v.2.1 b4, authors and A.Burtsev M.Zhizhin, 2003) is used
to produce minute ordinate values H,D,Z-components.
Four magnetologists independently made the digitization
of magnetograms (a few months of 1995 and 2001).
These minute data were analyzed: (1) comparison of the
digitization results over cover sections of images of daily
magnetogram for each magnetologist (the estimation of
personal errors), (2) comparison the resutls of different
magnetologists (estimation of the personal bias), (3)
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comparison the digitization results with old hourly data for
1995 from WDC, obtained by standard method using the
transparency (estimation of closeness of manual and digital
processing), (4) comparison with measurements of digital
magnetometer, partly existing in 2001, (estimation of quality
of minute values obtained from analog magnetograms).
This report presents the final results and estimation
of the possibility of digital processing of old analogue
magnetograms for magnetic observatories practice. The
work is supported by Russian Scientific Foundation, grant
14-11-00194.
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3 Physics of earthquake precursors

3.1 About relation between strong
earthquakes and natural rhythms

Serafimova Ju. K.

Kamchatka Branch of the Geophysical Service of RAS,
Petropavlovsk- Kamchatsky, yulka@emsd.ru

We study the relation between the occurrence of strong
earthquakes and certain phases of different natural rhythms,
in particular, the 18.6-year lunar cycle, the 1l-year solar
activity cycles, as well as their shares and multiples.
Identification and evaluation of the statistical significance
of this communication is based, as a rule, by hypothesis
checking of uniformity of distribution of events within the
superposed cycles. These regularities can be used for the
problem solving of forecast of time of strong earthquakes.
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3.2 Calculation the seismic regime
parameters on the basis of a
probabilistic model of Kamchatka
region earthquakes catalog

Bogdanov V. V., Pavlov A.V.

Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS

The probability distribution functions of seismic events in
intervals of energy class (the probabilistic interpretation of
earthquake recurrence law) were calculated on the basis
of a probabilistic model of the earthquakes catalog for
Kamchatka tectonic-geographical areas (structures). On the
basis of a probabilistic interpretation of the earthquake
recurrence law, simple formulas were obtained which allow
us from the known number of earthquake events in a
representative interval of energy class (magnitude) to
estimate the number of seismic events falling within an
unrepresentative interval and to estimate the expected time
of an earthquake with a magnitude exceeding the maximum
registered values for the period of instrumental observations.

178



3.3 Diurnal variations of VLF radio waves
in the middle-road radiopath
”Novosibirsk - Ulan-Ude”

Bashkuev Yu.B.', Buyanova D.G.', Advokatov V.R.},
Naguslaeva I1.B.*, Boyarov A.L.*, Druzhin G.I.2

1 IPMS SD RAN
2 IKIR FED RAN

The analysis of radio wave propagation conditions on
the vertical electric radiator in the waveguide "Earth-
ionosphere'"was carried out on radio path "Novosibirsk -
Ulan-Ude". Stable diurnal variations in the amplitude and
phase of the signal strength and other characteristics of radio
signal propagation of radio waves in the VLF range were
determined.

3.4 Electromagnetic and acoustic emission
before the earthquake in Kamchatka

Druzhin G.1., Marapulets Yu.V., Cherneva N.V.,
Isaev A.Yu., Solodchuk A.A.

IKIR FEB RAS

Electromagnetic and acoustic emissions were carried out.
It has been shown that approximately one day before the
earthquake with a magnitude M>5 in these fields there are
simultaneous radiation. The cause of these emissions are
deformation processes in the preparation of seismic events
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3.5 Features Acoustic and Electromagnetic
Earthquake Precursors

Shevtsov B.M.

Institute of Cosmophysics Research and Radio Wave
Propagation FEB RAS

On the basis of the analysis of long-term observations in
Kamchatka, possible mechanisms of generation of acoustic
and electromagnetic emissions of near surface rocks are
considered in the conditions of intensification of geo-
deformation disturbances. Taking into account the induced
polarization effects on dislocational changes, the possibility
of occurrence of anomalies in electromagnetic noise
variations determined by the increase of deformation rate is
shown. Different effects of seismic activity increase and the
reliability of observations of acoustic and electromagnetic
precursors of earthquakes are discussed.

3.6 Geoacoustic emission directivity
change at “Mikizha” site associated
with earthquakes in Kamchatka

Marapulets Yu. V., Solodchuk A.A., Shcherbina A.Q.

Institute of Cosmophysics Research and Radio Wave
Propagation FEB RAS

A receiving acoustic system based on a combined vector
receiver was installed by the bottom of Mikizha Lake in
Kamchatka. It is capable to estimate the directivity of
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geoacoustic emission. According to the data from this
system for the period from August 2008 to January 2016,
an analysis of geoacoustic emission azimuthal distribution
change during earthquakes was carried out. In the result of
it, pre- and postseismic effects of the emission directivity
were detected.

3.7 Hydrogeological precursors of strong
earthquakes (to the 40 anniversary of
hydrogeoseismological researches on
Kamchatka)

Kopylova G.N.

Kamchatkan Branch of the Geophysical Survey of the
Russian Academy of Sciences

The original and published data on hydrogeodynamic and
hydrogeochemical precursors of the strong earthquakes
(M = 6.6-7.8) of Kamchatka registered when carrying out
specialized observations on wells during 1977-2016 are
provided. Models of formation of precursors and their use in
system of seismic forecasting are considered. The registered
anomalies of water level changes and a chemical composition
of underground waters are explained by dilatancy in the
water-containing rocks on short-term stages of preparation
of earthquakes within months - weeks.
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3.8 Joint perturbation of geoacoustic,
emanation and atmospheric electric
fields at the boundary of the earth’s
crust and the atmosphere before the

earthquake

Rulenko O.P.12, Marapulets Yu.V.2, Kuzmin Yu.D.3,
Solodchuk A.A.2

L Institute of Volcanology and Seismology FEB RAS,
Russia
2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
3 Kamchatka Branch of Geophysical Survey RAS, Russia

Joint perturbations of diverse fields are recorded before
earthquakes at the boundary of the earth’s crust and the
atmosphere in the solid and gaseous media. They show the
interaction of surface fields that is part of the interaction
between the lithosphere and the atmosphere at the boundary
of their contact. In August-October 2012, at Karymshina
observation point operated by IKIR FEB RAS, which is
located in the zone of intersection of different ranks of
tectonic faults, for the first time we recorded conjoined high
frequency geoacoustic emission in the near-surface rocks,
volume activity of radon and thoron in the surface layer
of soil, atmospheric electric field at the surface land and
meteorological quantities. In thirteen days before Mw = 5.6
earthquake that occurred on October 15 in 01 hr 18 min
UTC 134 km from Karymshina point, joint perturbations
of geoacoustic emission, emanation volume activity and
the electric field were recorded. They were observed in the
absence of rain and strong winds with a slightly varying
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atmospheric pressure. We propose a scheme of formation
of abnormal disturbances of different nature and in various
media these fields. The observed perturbations can be
regarded as a comprehensive short-term precursor of the
earthquake and the evidence of the Earth’s crust influence
on the surface atmosphere during its preparation.

3.9 Method for continuous monitoring of
electrical rock resistivity with
underground electrical antennas: the
physical basis and results

Gavrilov V. A.

Institute of Volcanology and Seismology, Far FEastern
Branch, Russian Academy of Sciences

This paper presents the main results of developing a method
for continuous monitoring of rock resistivity. The method
uses continuous electromagnetic radiation of man made or
natural origin as a sounding signal. Underground electrical
antennas are used as sensors. The results of developing the
method for continuous monitoring of rock resistivity allow
us to speak about its prospects as one of the main parts of
an integrated geophysical measurement system focused on
monitoring of the stress-strain-state of geological media.
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3.10 Multiparameter monitoring of
short-term earthquake precursors and
its physical basis in the annex to the

Kamchatka region

Pulinets S.A.Y, Ouzounov D.P.2, Davidenko D.V.},
Petrukhin A.V.3

L Space Research Institute RAS, Moscow, Russia
2 Chapman University, Orange, CA, USA
3 Moscow Institute of Physics and Technology,
Dolgoprudny, MR, Russia

It is marked recently the revived interest in the use of
physical earthquake precursors for the purpose of short-
term forecast, which were actively used by seismologists
in the 70 years of the twentieth century. This is due,
primarily, with the advent of the physical mechanisms of
generation of short-term study of precursors in the form of
an integrated model of Lithosphere-Atmosphere-Tonosphere
Coupling (LAIC). A key element of the model is the process
of Ion induced Nucleation and formation of cluster ions
occurring as a result of the ionization of near surface air
layer by radon emanating from the Earth’s crust within
the area of earthquake preparation. This process is similar
to the formation of droplet’s embryos for cloud formation
under action of galactic cosmic rays. The consequence of this
process is the generation of a number of precursors that can
be divided into two groups: a) thermal and meteorological,
and b) electromagnetic and ionospheric. Synergy of the
observed processes shows that to provide the success in short-
term earthquake forecast it is necessary the implementation
of multi-parameter monitoring of precursors, described by
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the model. These precursors appear with various leading
times, while the size of the observed anomalies, their
intensity and position in space all together allow us to
determine all three key parameters necessary for the forecast:
location, time and magnitude of the impending earthquake.
The forecast accuracy increases with the improvement of
terrestrial and satellite-based monitoring techniques.

We demonstrate in the present report: the method of the
short-term forecast in the Kamchatka region, examples of
successful forecasts, statistical data on the various types of
precursors, taking onto account the position of the epicenter
and the earthquake focus (water-land, depth, region (north-
south of Kamchatka, the Kuril Islands), season, and so on.).
As some experimental attempt the data of Kamchatka
volcanoes monitoring will be demonstrated because of the
fact that these studies just have begun. Unfortunately,
descriptive character of online Kamchatka volcanoes activity
at the KVERT WEB-site does not allow us to compare
the observed variation of Kamchatka volcanoes data of
operational monitoring with a description of their activity
on the site.

Overall, the results suggest that the developed methods of
operational forecasting can be implemented for use in the
service of the Kamchatka Branch of GS of RAS.
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3.11 On a hereditarity oscillatory system,
taking into account the effect of
stick-slip

Parovik R.1.%?

U Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS
2 Vitus Bering Kamchatka State University

The paper presents a mathematical model of the local
oscillation system, taking into account the effect of stick-slip
(stick-slip). This model is a generalization of the model,
which in the literature is sometimes called a mechanical
model of the earthquake or stick-slip model. The essence
of the model is in motion (sliding) along the other one of
the medium, as well as sticking with fluctuations occurring
after the discharge voltage and tear. Generalization of the
stick-slip model is delivered in the introduction to the model
equations of integral operators in charge of this property
as an oscillatory system hereditarity or memory. Next, the
resulting model solution is written in terms of derivatives
of fractional order Gerasimova-Caputo and solved by
numerical methods. According to the obtained solution,
according to the fractional order derivative values, to build
a family of waveforms for the displacement and velocity of
the oscillatory process, as well as the phase trajectories.
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3.12 Results of tests of three mirrored
laser interferometer on the
Kamchatka geodesic ground.

Aleksandrov D.V.', Dubrov M.N.}, Kravtsov V.V.,
Larionov I.A.2

U The Institute of Radioengineering and Electronics (IRE)
of RAS
2 Institute of Cosmophysical Research and Radio Wave
Propagation FEB RAS

The relevance of the study of sediment deformation due their
important role in many geophysical processes, which are
discussed in seismology, oceanography, mining, etc. Unique
broad frequency band laser interferometric strainmeters
allows the use of these tools in observations of a large
class of geophysical processes occurring in the energy active
zones. Among these processes acoustic phenomena are of
particular interest for the research and development of
technology for detecting geophysical hazards. In this paper,
we consider the use of laser interferometer deformograph
to register fluctuations in the earth’s surface seismic and
acoustic frequency ranges. Deformograph length is 32
m. Deformograph data are compared with other sensors
installed in the area of energy active. The series records
have been produced of regional seismic events during
experimental tests of laser deformograph. We performed
testing the effects of anthropogenic factors on the results of
the deformograph registration. The observations were made
in IKIR FEB RAS Paratunka Kamchatka Territory. Created
versions of laser deformograph can be effective in solving
various problems: geological, geophysical and environmental
services, construction, engineering infrastructure, and others.
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With their help the evaluation of the background processes in
natural conditions, including the industrial and construction
sites, and underground mining, survey expeditions and field
observation sites can also be carried out.

3.13 Statistics of occurrence of pre-seismic
anomalies in geoacoustic emission
and in atmospheric electric field

Mishchenko M.A.

Institute of cosmophysical research and radio wave
propagation FEB RAS, Russia

Statistics of occurrence of anomalous disturbances in
high-frequency geoacoutic emission of the near surface
sedimentary rocks and in atmospheric electric field by the
ground surface before earthquakes is presented. Long-term
continuous series of measurements of geoacoustic emission
for the period of 2003-2012 at "Mikizha” site and the data
of measurements of atmospheric electric field obtained for
the summer-autumn periods of 2006-2008 at "Mikizha” site
and for 2009-2012 at "Karymshina” site were used in the
analysis. Anomalous disturbances of the emission and of
the field were compared with the earthquake catalogue of
Kamchatka Branch of the Geophysical Survey RAS.

188



3.14 The analysis of radioimpedance and
GPR soundings on the Tory and
Kyrenskoy paleo seismic dislocations

Bashkuev Yu.B.', Khaptanov V.B.}, Dembelov M.G.",
Sankov V.A.2, Dobrinina A.A.2, Druzhin G.1.3

V' IPMS SD RAN
2 JEC SD RAN
3 IKIR FED RAN

The report analyzes the radioimpedance and GPR soundings
on Torya and Kyrenskoy paleoseismodislocations located in
Tunka valley of the Republic of Buryatia. The technique
and equipment of radioimpedance (frequency of 22.2, 50, 279
kHz) and GPR (50 and 400 MHz) soundings was discussed.
A comparison with the geological data of earlier works was
made.

3.15 The ground wave over the fault zone

Bashkuev Yu.B.', Buyanova D.G.', Dembelov M.G.!,
Naguslaeva I.B.', Khaptanov V.B.', Druzhin G.1.2

L' IPMS SD RAN
2 IKIR FED RAN

The report examined the electromagnetic field of the ground
wave fault zone in the VLF-LF-MF-HF radio wave bands.
Presented geoelectric model of the fault. Numerical results
are also presented when propagation over the impedance
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path near the fault zone. A comparison with the data of
field experiments is made.

3.16 The properties and practical use of
the medium-term earthquakes
precursors in Kamchatka

Kopylova G.N.

Kamchatkan Branch of the Geophysical Survey of the
Russian Academy of Sciences

The general regularities of hydrogeological and other
medium-term precursors of earthquakes on observational
data obtained in Kamchatka since 70-s of the XX century
are considered in this report. A characteristic feature
of the precursors is a joint manifestation before the
powerful earthquakes with magnitudes M > 7 at time
intervals from months to weeks. However, retrospective
statistical estimation of correlations between different types
of precursors and earthquakes show the lack of reliability of
precursors for practical prediction of the earthquakes.

New approaches to processing and the analysis of large
volumes of data on variations of parameters of Earth’s
fields and other data with use of the generalized statistical
parameters are discussed. The first results of the study of
spatial-temporal variations of seismic noise parameters on
network stations in Kamchatka during preparation of strong
earthquakes 2013-2016 are presented.
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3.17 The response parameters of the
electromagnetic field in the
earthquake on the IGO Karymshina,
Kamchatka

Kasimova V.A., Potanin M.E., Berseneva N.Y.
Kamchatkan Branch of the Geophysical Survey of the RAS

The paper considers the coseismic variations of the
electromagnetic field parameters registered by the
magnetometer-variometer and the system measuring
electrotelluric potentials on the IGO Karymshina due
to local earthquakes 2014-2016. The dependence of
the existence of such variations on the parameters of
earthquakes - the quantities of energy classes (Ks > 12.0)
and epicentral distances (R < 150 km). The signals
caused by earthquakes in the records of the magnetometer-
variometer and in the electrotelluric potential differences,
manifested synchronously and conform by arrival time of
seismic waves.

3.18 VLF electromagnetic background in
seismic BAIKAL RIFT ZONE

Nasurlaeva U.B.', Bashkuev Ju.B.', Druzhin G.I.2

L IPMS SB RAS
2 IKIR FEB RAS

Analysis of long-term continuous observations showed that
the diurnal variations of VLF electromagnetic background
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in a seismically active zone of the Baikal Rift have strong
diurnal and seasonal pace. It has been established that
a few days prior to a strong earthquake there is either
a sharp increase or a sharp decrease the intensity of the
VLF electromagnetic stream depending on the location of
the earthquake focus (on land or in the water). After the
earthquake, the intensity of the VLF electromagnetic stream
enters the normal "background'levels.

3.19 Variations of the amplitude of
lightning discharge signals passing
over earthquake epicenters

Argunov V.V., Karimov R.R.

Yu.G. Shafer Institute of Cosmophysical Research and
Aeronomy SB RAS

Aspects of application of low-frequency impulse
thunderstorm radio signals for the remote monitoring
of manifestations of seismic activity in disturbances of
the lower ionosphere are considered. It is established that
disturbances in the lower ionosphere caused by lithospheric
processes, can be observed in variations of the am-plitude of
thunderstorm signals extending over earthquake epicenters
. The strengthening of signal amplitude occurs on the day
and after the earthquakes, and also a few days before the
events (precursor). The effects of earthquakes and their
precursors are manifested in the form of the increase of
average amplitude of atmospherics.
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