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1 ®usuka armocdepsnl

1.1 TynobasnbHBIE XapaKTEPUCTUKU CBA3U MEXKIY
9KBATOPUAJTBHBIMHU 3JIEKTPOI>KETAMU U
HeliTpaJbHBIM BETPOM B obJiacTu
me3ocdepa-repmocdepa-nomnocdepa

Ab6e C.1, IIunbopu A.2, SImaeati A.2, Hxeda 1.2, Omomo P.', Tcyda
T! w IUGONET

L Meotcoynapodrot yenmp uccaedosanus KocmMuteckot nozodve u
obpazosanus, Yrnusepcumem Kiowy, Pyxyoxa, HAnonus
2 Hayumno-uccaedosamenvekuti uncmumym 60306106.43emotl cpedbvl
obumanus weaosexa, Ynusepcumem Kuomo, Anonus
3 Omden ungopmayuonnmr mexnorozuti, Yrnueepcumem Krowswy,
Qyxryora, HAnonus

DkBaropuasibHblil 3sekrpouzker (/) upencrasiser coboit orpom-
HBII TOK, KOTOPBIIl Te€YeT B BOCTOYHOM HANPABJIEHWMW HA JTHEBHON CTO-
POHE HKBATOPUAIBLHON 00acTH MOHOChEPHI 3eMJIH MO Y3KOMY KAHAJLY
(£(3 ~ 5)° B muporuoM auanazone). Tok DD/I perucrpupyercs Kak
yCUJIeHHAS. MATHUTHAS BAPUAIHs TOPU3OHTATHHON KOMIIOHEHTHI TeOMar-
HUTHOTO MOJIsi HA JIHEBHOW CTOPOHE MATHHUTHOrO KBaTopa. OCHOBHOM
Mexann3M DI]I - 3¢pdeKT MoNAPU3OBAHHOTO FJIEKTPUUECKOTO oA B B
obstactu noHoChEpPhl HA MATHUTHOM 9KBATOPE, BHI3BAHHOE TOPU30HTATIb-
HBIM MArHUTHBIM TI0JIeM Ha MarHWUTHOM 3KBaTope [Hampumep, Forbes,



1981]. B pesysbrare HeJJABHUX UCCJIEIOBAHUI MHOI'ME YYEHbIE [OBOPST O
cB#A3U HelirpasibHOro Berpa u 9/ [naupumep, Fang et al., 2008, Aveiro
et al., 2009].Tem He MeHee, W3-3a OTCYTCTBHsI OJTOCPOYHOTO AHAJIN3A
CpPaBHEHWS TAHHBIX TEOMATHUTHOIO MOJIS U BETPA, MOJIY9YEHHBIX C TOMO-
IO HA3EMHBIX MATHUTOMETPOB U aTMOCGEPHBIX PAIAPOB, elle He ObLIa
YCTAHOBJIEHA TOYHAS CBsA3b MeXKIAy DI/] u KosebanusiMu HEHTPATBHO-
ro Berpa B obuacru mesocdepnt u nuxkHeit repmocdepnr (MHT). Mot
CPaBHUJITM MHOTOJIETHUE JTAHHBIE BapUAIINii TEOMATHUTHOTO TIOJISA, TTOJTY-
YEHHBIE C HA3EMHBIX MATHUTOMETPOB, KOTOPbIE MPUHAIIEKAT CHCTEME
MAGDAS, ynpasisiemoit Mexx nynapoaubim Ienrpom Hayk o Kocmuae-
ckoit morojie u ObpaszoBanust yauepcurera Kiorny, u JaHHbe COTHETHO-
o BeTpa, MOoJyYeHHbIEe C [OMOIIbLI0 pajapa cpeaueii yacrorer (CH), ko-
TophIit KoHTpoupyeT Ucciaemosarenbekuit Uncturyr Yeroiausoit I'y-
Manocdepsbr Yauepcutera Knoro. 9ta anmaparypa yCTaHOBIEHA B K-
BaTOpHAJbHON oOsactu. B pe3ynbrare mMbl 00HADYKUIU, YTO B3aAUMO-
CBsI3b MEXK/JIy BapHaIUsaMU 30HAJIBHOIO BETPA M OCTATOYHBIM D[] mme-
Jla 9eTKyI0 0OpaTHYI0 KOPPEJSIuio. 3/1ech ocTarodnbii 99/ ompese-
JIIeTCd KaK OTKJIOHEHWE OT CIJIAXKUBAIOIIEHl KPUBOI BTOPOIO IMOPIKA
ek ay morokoMm EUV u ammmurynoit 99/1. 9Tu pe3yabTarThl Mpeamoia-
rafoT, YTO BEPTHKAJbHBINA TOK (J,), KOTOpbI# reHepupyercs JeidcTBreM
JWHAMO B PE3yJbTaTe 30HAJIHLHOTO BETPA MEPIEHIUKYISIPHO (DOHOBOMY
MarHMuTHOMY IIOJII0, MeHsieT mpoBoauMocTh Kayauaka, mory9ennoit mpu
yeaouu J, = 0. Dra TenmeHus HabIOJAeTCs He TOIbKO B A3uarcKoit
yactu TUXOOKeaHCKO# 30HBI (GJU3KO K pajapy), a Takxke B FHOxHOI
Adpuxke (maneko or pagapa). Mbl TakKe BBINOJHUIA YACTOTHBINA aHa-
JIn3, 9TOOBI YHCJIEHHO OIPEIEIUTh B3aMMOCBS3b 30HAJHHOTO BETPA U
octarogHOro 9J/1 v obHAPYKUIK, YTO KaK HEHTPATLHBIN BeTEp, TaK U
ocraTo4Hblit 9/l UME TPAKTUYECKU OHY U Ty Ke MPeodJIa Aoty o
qacrory ¢ Hebosboi pa3uuineil. K Tomy 2ke, Mbl BbIIIOJIHUIN CPABHU-
TeIHLHBIN aHAIN3 C JAHHBIMU HEHTPAIHHOTO BETPA, 3aPEruCTPUPOBAHHBI-
MU HA CITyTHUKE W OOHAPYKUJIU, YTO BO3MYIIEHNE HEATPAJIHHOIO BETPA
WMeeT MOYTH OJHY U Ty Ke IMPeobIraJaioniyio 9acTOTy B SKBATOPHUAIb-
HOIT 001acTH.



1.2 HV3MeHYHMBOCTDH JNEKTPUUECKUX U a3PO30JTbHBIX
XapakTepucTuk armMocdepsbl B paiioHax
TEKTOHUYECKOII aKTUBHOCTHI

Aunexcees B. AL, Anexceesa H.I'', I'puwun A. M2, Mameuenko I'.T'2

L Tpouukuti Anemumym unno6auuoHHbs U MepmoAdepHbLT
uceaedosanuti, Poccus
2 Uncmumym onmuku ammocgepv. um. B.E. 3yesa CO PAH, Poccus

Sajada KPaTKOCPOYHOIO MMPOrHO3A 3eMJIETPSCEHUIl /10 HACTOMIIEro
BpeMs He PEIeHa, XOTs 33 MOC/IEIHNAE TeCATUIETUs ObLT CO3IAH PsIT HO-
BBIX METOJOB WCCJIEIOBAHUS MMPEIBECTHUKOB CECMUYIECKUX TTPOIECCOB.
K #HuM MOXKHO OTHecTH HaDIIOJEHWsT 38 MOTOKAMHU TAa30B U adPO30Jisd,
mocTynaonmx B armocdepy u3 rayoun 3emsm. OQHEM U3 MPU3HAKOB
YCUJICHHS] TEKTOHUYECKONH AKTUBHOCTH SIBJISIETCS YBEJIUIEHUE A3PO30JIb-
HOTO (bOHA, OOYCJOBJIEHHOTO MOSIBJIEHHEM B aTMochepe adpOo30JbHBIX
9aCcTHll, yBJeKaeMbix razosbiM morokom (H2 , H2S, CO2, CH4 u 1.1.) B
armocdepy depe3 MPUINOBEPXHOCTHBIE MUKPOTpenuHbl. [Ipu sToM Mo-
ryT HADJIIOAATHC U3MEHEHNsT KOHIIEHTPAIUH, CIIEKTPA PA3MEPOB, a TaK-
JKe XUMHYECKOIO COCTaBa adPO30JIbHBIX Y9acTHIl. B TO Ke BpeMs BCJIes-
CTBUE 3JIEKTPU3AINN YACTHUIL, A9PO30JbHAST KOMIIOHEHTa, MOYKET TTPUBO-
JUTh K W3MEHEHNI0 KOH(DUTYPAIUH JIEKTPUIECKOr0 MO B JIOKAJTHHOM
00JIACTH 3eMHOM MOBEPXHOCTH. B 0CHOBE JaHHOM pabOTHI JIeXKaT IKCITE-
PUMEHTATbHBIE HAOTIOICHNS 38 M3MEHIUBOCTHIO SJIEKTPUIECKUX U a3PO0-
30JIbHBIX XaPAKTEPUCTUK aTMOCKEPDI B PAHOHAX TEKTOHUYIECKON aKTHUB-
noctu. [lepsbrit 3Tan paboT MPOBOAUIICA B CEHCMUYIECKN aKTUBHON 30HE
wa TamamckoM moOyocTpoBe B 30HE Byrasckoro moOmepevHOro pasiio-
Ma. B maHHOM 3KCIEpUMEHTEe W3MEPSINCh HAMPSKEHHOCTD DJIEKTPUYIe-
CKOTO TOJIsT aTMOC(DEPDI, JTEKTPUIECKas MPOBOJUMOCTH aATMOChEpHOTO
BO3/yXa n KOI(PPUIIMEHTA adPO30IbHON0 00bEMHOTO paccesnus Bropoii
Tall K3MEPEHUH a39PO30JIHLHOIO PACCESHUS IPOBOAMIICH Ha Astrae BOM3u
Komr-Araua B riry6okoii mroabue. OH WHTEPECEH TeM, UTO BO BPEMS W3-
MepeHuil TPOXOaUJIO TToJTHOe costHedHoe 3aTMenne 2008 roma. Ilpu ama-
JIn3€ BPEMEHHBIX JJIEKTPUIECKUX U ONTHIECKUX XAPAKTEPUCTUK ATMO-
cdepbl ObLTN BBISIBIEHBI (DIYKTYAIIUA CUTHAJIOB, COBIIABIINE 110 BpEMe-
HU C TOJ3EMHBIMU TOTIKaMu. VlccaemoBanme ClieKTpaibHbIX XapaKTepH-
cruk uaykTyanuii Ko3dduimenTa a3po30JbHOr0 PACCESTHUST TTOKA3AIIO,
9TO OHU CYIIECTBEHHO 3aBUCAT OT aKTUBHOCTU 3E€MHOM KOPBHI B MTEPUOT
u3MepeHuii. AHa/In3 JTaHHBIX MOKA3bIBAET, YTO MaKCUMAJIbHbIE 3HAYEHU S



cieKTpoB (PIIYKTYauil aMILIUTY/I IPUXOAATCS Ha [IEPUO/I IIEPEe] 3eMJIe-
TPACEHUEM, LIPU FTOM MAKCUMYMbI CIEKTPOB OT/IMYal0TCs 6osiee yeM B 2
pasza. Kpome Toro, aMmauTyaubii criekTp GhayKTyanuit o 118 aKTHBHO-
T'0 TIEPUOIA OTIANIAETCS OOJIBITNM IUATA30HOM H3MEHINBOCTH. CTIeKTPBI
QuIyKTyanuii HaIPsSXKEHHOCTH SJEKTPUIECKOrO OJIs TAKKE CYIIECTBEH-
HO 3aBHUCAT OT BPEMEHH IIPOBE/ICHNs U3MEPEHMH, IIPH 9TOM MaKCHMAaJlb-
Hbl€ 3HAYEHUs CIIEKTPOB aMILIUTY/L JJisd PA3HBIX CUTYAUil OTIMYA0TCA
6osee uem Ha mopsinok! TIpuBegeHHbIe JaHHBIE CBUIETEILCTBYIOT O TIep-
CIIEKTUBHOCTH TTOMOOHBIX KOMIIJIEKCHBIX HMCCJIETOBAHUNA 3JIEKTPUICCKUAX
¥ adPO30JIbHBIX XapAKTEPUCTUK aTMOCKHEPHI.

1.3 PeryngpHble U CTOXaCTUYECKNE Bapuwaluu B
Pa3ANYHBIX KOMIOHEHTAX BTOPUYIHBIX
KOCMHIY€ECKHUX Jyueii

Banabun FO.B., I'epmanenro A.B.
Hoasproiti 2zeopusuneckuts unemumym KHI] PAH, Poccus

B naboparopun KOCMUYECKUX JIydeil B Te€UeHNe HECKOJIbKUX JIET Be-
JIeTCST HEMPEPBIBHBI MOHWTODWHT PA3JIMYHBIX KOMIIOHEHTOB BTOPHUY-
HBIX KOCMUYECKUX Jjydeii. K HacrosdimeMy BpeMeHN TOMUMO CTaHIAPT-
Horo Helirpornoro mouuropa (HM) paBorator jgerekTop raMmMa-KBaHTOB
Ha COMHTHJISIIMOHHOM KPHCTaJjjie, OECCBUHIIOBAS CEKIUS HEATPOHHO-
ro monuropa (BCHM), nerexropst 3apsikennoit komuonentst (JIBK) u
reroBbixX HelTporos (JITH). CuuHTHIIAIMOHHBIN IETEKTOD PErUCTPU-
pyeTr KBaHTHI ¢ 3HepruaMu ot 20 k3B 1o 5 MsB, HM wyBcTBHTENEH K
meiirponam ¢ sueprusgmu 6osee 50 MsB, BCHM - k neiirponam ¢ sHep-
rusivu cothu K3B - enununpr MsB, ITH - remiosbie veitrponst (~ 0.03
5B), JA3K perucrpupyer Bce 3apsizK€HHbIE 4aCTULbL (MIOOHBI, JIEKTPO-
HbBI, TO3UTPOHBI) ¢ 3HeprusaMu Gojee 2 MsB. Jlanubie co Bcex mprubOpoB
MOCTYTAIOT B ODIMyI0 cucTeMy perucrpannu. X ananams 3a mociemHue
HECKOJIBKO JIET TIOKA3aJI HAJIMYNe CE30HHBIX BAPUAIUI B HEKOTOPBIX KOM-
nomenTax kocmuueckux Jsydeit. Ha HM Bapmanma mynesas, ma JITH -
okos1i0 10%. HamGosnbmast no aMIIATy/le U 9€TKO BBIPAXKEHHASA BAPH-
anms HabJOgaeTcs B KaHaje CIUHTHIISIIMOHHOTO JeTeKTopa - 6osee
20%. TaMMa-n3Iydenne B MPU3EMHOM CI0e aTMOC(hephbl BO3HAKAET KaK
TOPMO3HOE W3JIyYeHWS IHEPTUUHBIX IJIEKTPOHOB, MOSBIISAIONINXCH DU



pacnaze Mi0oHOB. Kpome Toro, B0 BpeMms 0CaJIKOB HaOJIIOIAIOTCS BO3-
pacranns ramMmMa-¢ona, cocrapigiomue 10 50% u angmueca MHOTO da-
COB. DKCIIEPUMEHTHI TIOKA3AJM, UYTO 3arPS3HEHNE OCAIKOB KAKUM-JTHOO
PAIUOHYKJINJAMY €CTECTBEHHOIO MJIM UCKYCCTBEHHOI'O TTPOUCXOXKICHUST
OTCYTCTBYET, & IOMOJTHAUTEIHHOE U3JTy YeHUsT UMEET TOPMO3HYTO TPUPOLLY.
Ha ocrHoBe mMeToma HATOXKEHHUsT 3M0X OBbLTH OOHAPYKEHbI HEOOIBITNE Ba-
pUAIMU B JIPYTUX KOMIIOHEHTAX, CAHXPOHHBIE C BO3PACTAHUSIMU FAMMa-
dona.

1.4 Ksaazunepumoamyeckne KoJjebaHusd
KOHIIeHTpanuu 3JeKTpoHoB B F2 cjoe
MOHOC(EPHI: CE30HHO-CYTOYHBIE 3aBUCUMOCTHU

Bapabaw B.B.', Yepnozop JI.D.2

U Hnemumym uonocepo. HAH v MOH Yrpauns, Yxpauna
2 Xapvroscruti Hayuonarvroil yrusepcumem umenyu B.H. Kapazuna,
Vrpauna

[Ipoanasm3upoBaHbl PerysisipHble U KBA3UIEPUOIUIECKHE CE30HHO-
CyTOYHDbIE BapUaIuu KOHIIEHTpanuu 31eKTpoHoB N B cioe F2 nonocde-
pPBI B TIepHOJ, pocTa comueunoit aktuBHOocT B 2011 1. s crucTeMHOTO
CIEeKTPAJIbHOTO aHaJIN3a MPUMEHSJIOCh OKOHHOe mpeobpasosanue Dy-
pbe, aJanTuBHOE NpeobpazoBanne Pypbe n BeiiBiaeT NpeoOpa3OBaHMUE.
Bo Bce ce3onbr B cioe F2 monocdepsl mposBisioch mpeobiiagaroree
kosiebanue ¢ nepuogom 140 + 200 mun, ammaurynoit AN, ~ (0.2 +
2)-101 m~3, orrocurenvroit ammmuTyaoit AN, /N ~ 0.1 =+ 0.2. IIpomos-
JKUTEIBHOCTH HTOr0 KOJIEOAHWST B 3aBUCHMOCTH OT CE30HA M3MEHSIach
or 5 + 7 mo 24 4. AmminTyna KosebaHuii ¢ APYTUMHU TIEPHOTAMU ObLIA
3aMETHO MEHBIIIE.



1.5 MHMownocdepHbie Bapuamum Ha 3KBaTope,
BBI3BAHHBIE PA3JIUIHBIMU
KPYITHOMACIITAOHBIMHI CTPYKTYpPaMu
COJTHEYHOTO BeTpa

Buxmaw JI. 3.

Hnemumym 3emmozo mazremusma, uorochepvl U pacnpocmpaHeHUs,
paduosoan um. H.B. ITywxosea PAH, Poccus

B pabore aHa/m3upyloTcs Bapualud KpUTHYecKoil 4actorbl foF2 u
gefictByfommeit Boicorbl h’F Ha 3KBaTOpHAIBHBIX HOHOC(EPHBIX CTAH-
USX BO BpeMsl T€OMarHUTHBIX Oypbh pa3Hoit mpupoasl. Kak m3BecTHO,
BO BpEeMsi T€OMATHUTHBIX Oypb, N3MEHEHHUs MapaMeTpoB MOHOCHEPHI U
dopmMupyIoImecs mpyu ITOM HEOTHOPOIHOCTH, OKA3BIBAIOT CYIIECTBEH-
HOE BJIMSIHUE Ha KAYeCTBO PACIPOCTPAHEHHUS CUTHAJIOB U HA MPUOOPHI,
yCTaHOBJIEHHbIE Ha chyTHHKaX. Habsonenus CoOMHIA U COJHEIHOIO
BeTpa Ha MEXKIIIAHETHBIX obcepBaTopusax tuma Yohkoh, SOHO, Ulysses
n Kopomac mo3BoisoT 3a 2-3 JHS MPeacKa3bIBATH MPUOINKAIOIITECS
K opbure 3eMJid THUMBI T€IEHUN B COJTHETHOM BETPE W MX XapaKTepH-
cTuKA. Mbl MAeHTUDUIUPOBATIN HCCIEeIyeMble T€OMArHUTHBIE OypH H
BBI3BAHHDBIE UMHU MOHOC(EPHBIE BapUAIMU, COMJIACHO CYIIECTBYIOMIEH B
HACTOsIIEe BpeMs KJIaCCu(DUKAIIMU TUIIOB TE€YEHUN B COJHEYHOM BETDE.
Ha nepBom 3Tame paboTh! BBIIEIEHO IBA OCHOBHBIX TUIA T€OMATHUTHBIX
Oypb, KOTOpbIe ObLIH O0YCJIOBIEHBI KPYITHOMACIITAOHBIMU BBIODOCAMUI
KopoHaNbHON Macchl CoOnMHIA U OBICTPBIMU TEUYECHUSMU COJTHETHOTO
BeTpa OT KOPOHAJIBHBIX JbIp. B pabore mpuBeeHbl Pe3yIbTaThl CPaB-
HEHUs MOHOCHEPHDBIX Bapualuii, KOTOPbIe ObLIN BbI3BAHBL YTUMU JIBYMsi
WCTOYHUKAMU B COJIHEYHOM BeTpe. llo/IydeHHBbIE BBIBOIBI TO3BOJISIOT
OJIaraTh, YTO UCCJIEIOBAHIE TEOMATHUTHBIX U HOHOCHEPHBIX BaPHUAIAN
OT M3BECTHBIX KBA3WCTAIMOHAPHBIX W CIIOPAJAMIECKUX KPYITHOMACIITA0-
HBIX THUIIOB TEYEHUI B COJHEYHOM BETPE W B pasHbie (Pa3bl COJHETHON
AKTUBHOCTH WMMEIOT I[EPCIEKTUBY /Ui [EPEXOJa K METOLy CpeiHe-
CPOYHOTO MPOTHO33 MOHOCHEPHONH BO3MYIIEHHOCTH, OCHOBAHHOMY Ha
COBpeMeHHbIX ucciienoBannsax COJHIA U COTHETHOrO BETPA.



1.6 TomoBble Bapmamumu kKpurundeckoii dactorbl foF2
Ha 9KBATOPHAJbHOI CTAHIIUN MOHU3AITMOHHOM
AHOMAJIMU BO BpeM4d ABYX IMOCJIEIHUX
COJITHEYHBIX MUHUMYMOB

Buxmaw JI.3.

Hruemumym 3emH020 MA2ZHEMUSMA, UOHOCPHEPDL U PACTLDOCTPAHEHUS
paduososn um. H.B. ITywxosea PAH, Poccus

B nammoit pabore uccienyoTcs ToA0Bbie BAPUAIINYA KPUTHIECKOI qa-
crorbl foF2 Ha 9KBATOPUAJIBHBIX CTAHIUAX C [EJIHI0 BBISIBICHUS MIPU-
YUH, KOTOPbIE BJIUAIOT HA MOHOCKHEDPY BO BPEMs COJHEYHBIX MHHHMY-
MoB. IloBesenne 3/TeKTPOHHOM TIIOTHOCTH B 9KBATOPUATLHBIX PETHOHAX
BO BpeM# COJIHEYHBIX MUHUMYMOB SBJISETCA ITPEIMETOM MPUCTATIHHOTO
M3y4YeHUsl B CBSA3U C OCOOEHHOCTSIMU ITOCJIETHErO TIyOOKOIrO COJIHETHOIO
MuauMyMma. Vmerorcs cyiecTBeHHbIE PA3IUYusd B Pe3yJbTarax, MOJIy-
YeHHBIX IVIOOAIBHBIX KAPT IIOJHOIO 3JIEKTPOHHOI'O COMEPXKAHUS 10 H3-
Mepenusm #Ha GPS Bo BpeMmsi IByX MOCIEIHUX COTHETHBIX MUHUMYMOB.
OTu pasnuuns, B OCHOBHOM, HCCJIEJI0BATENN OODbACHAIOT U3MEHEHWEM
yibrpaduonaerosoro nznyuenusi ConHna u 0COOEHHO HU3KUM yPOBHEM
9TOr0 W3JIy9eHusi B MOCIETHEM COJTHEYHOM MuHHMYyMe. MbI paccmorpe-
s ronobie Dst-Bapuanuu u Bapuaiuu Kpurudeckoit yacrorsl foF2 ma
crannuax Xyankaiio u Bannmo. Pe3synbrarsr ucciaemoBanuit mokasanu,
9TO OHOI M3 TPUYWH PA3IUYINN SJIEKTPOHHON MJIOTHOCTH MOHOCEPHI B
COJTHEYHBIX MUHUMYMaX ABJIAETCA MeOMAarHUTHAA aKTUBHOCTH, KOTOpasd
MeHAeTCA 0T MUHUMYMa K MUHUMYMY.

1.7 DJaeKTpOMaArHMTHOE TOJie, TeHEPUPYEMOE
KAMWIIAPHBIMEI KOJIEOAHUAMM KalleJb

Bozamos H.A.
Hremumym npuraadnoti pusuxu PAH, Poccus

B mamnoit pabore HaiimeHO TOYHOE pEIeHne i IOJTHOTO IJIEKTPO-
MAarHUTHOTO TMOJIsI, TEHEPUPYEMOTO KATTMJIISTIPHBIMU KOJIEOAHUSIMU KaTLIN
UJ1eaJIbHO TIPOBOAAINEN, HEBA3KOMN *KUAKOCTH, 3aPAKEHHONU W MOMEIEeH-
HOU B TIOCTOSTHHOE W OJIHOPOJHOE BHEITHee 3JIeKTpudeckoe mose. s
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XapaKTEPHBIX KOHIEHTPAIWii OOJAYHBIX Kalle/lb U PACIPeIesIeHul uX
10 pa3MepaM, W THIXIHOIO pas3Mepa OOJAKOB, BBLIIOJHEH pacder ab-
COJIFOTHBIX CIIEKTPOB 3JIEKTPOMATHUTHOTO U3JIy9YeHUs W KBA3WCTATHYE-
CKOT'O 0JIst, TEHEPUPYEMOTO CJIYYaHBIMY KOJIeOAHMAMY KAIeb B 00/1a-
kax. VIHTeHCHBHOCTH ITUX TOJEHl 0KA3aIaCh CYIIECTBEHHO HUXKe (HOHO-
Boro yposHsi. Paccmorpena cutyanusa cuH@a3zHOro Bo30YKIEHHUS KOJe-
Oanuit B amcamOsie OO/TAaYHBIX Kalledb, KOTOPasi MOXKET HMETb MECTO B
TPO30BBIX O0JIAKAX IMOCJIE MOJHUEBBIX PAa3psaoB. B 3ToM ciydae crek-
TpaJibHAS IJIOTHOCTh AMILIUTY/IbI KOJIEOAHNH KBA3UCTATUIECKOTO IJIEK-
TPUYIECKOTO TOJIs KOJIEOIIOMINXCS KAle/Ib TUITHIHOTO TPO30BOr0 00/IaKa
Ha PAaCCTOSHUU [IECATKOB OT HEr0 CPABHUMA C XaPAKTEPHBIM YDPOBHEM
CIIEKTPA JIEKTPUIECKOTO IMOJIsi BOIN3M IPO30BBIX 0071aK0B. BO3MOXKHO,
cundaznoe Bo30y K IeHne KoaebaHuit Kameab MOKET PeaTN30BbIBATHCS 1
B ObOJlaKax HAJ, OYaraMu CeCMUYeCKON aKTHBHOCTH B MOMEHTHI PE3KUX
M3MeHEeHUH aTMOCGEpPHOro TOJIs.

1.8 KomMmnjaekcHoe uccjiegoBaHme BOJTHOBBIX
npomeccoB B nmoHocdepe Haa KamuaTkoii

Boezdanos B.B.', XKusemves U.B.', Katicun A.B.', ITomoxzosa A.JI.},
Pomanros A.A2

L Hnemumym woemodusuneckur uccaedosanuti u pacnpocmpanenu
paduosoar [IBO PAH, Poccus
2 0AO <«Poccuiickue xocmuueckue cucmemnt>, Poccus

B pabore mpe/cTaBieHbl IpEABAPUTEIbHbIE DPE3YJILTATHI  OJIHO-
BPEMEHHBIX HAOIIOAEHUN 3a COCTOSTHHEM HMOHOC(EpPbl MeTOIAMHA
pagumoromorpaduu, GPS-pagumonnrepdepomerpun U BepTHKAIBHOTO
pasmosonaupoBanus. HabironeHus IpOBOJUINCH B YMEPEHHBIX U BO3-
MYIIEHHBIX TEOMATHUTHBIX YCIOBUSX 3UMOit (eBpasb), BecHoi (Mait) n
seroM (MIOHB). VIHIEKC reOMarHuTHOW BO3MYIIIEHHOCTH OMPEIEIISIICS 110
MarHuTHbIM u3MepenusaMm craniuu "Ilaparynka(m-os Kamuarka). Ha
OCHOBE JIAHHBIX, TOJYYEHHBIX C TOMOIIBIO TEMOYKHA TOMOIPahUICKUX
CTAHIW, YCTAHOBJIEHHBIX B MEPHIMOHAJIHHOM HAIPABICHUU [1-OBA
Kamuarka, a Tak»Ke JAHHBIX KAMYATCKOW PETMOHAILHON CeTH CTaHIUi
GPS B paccmarpuBaeMbie TEpHOAbI OOHAPYIKEHBI MEPEMEIIAIOIIIECs
nonocdepubie Bo3MyInenus amiutyaoit 1o 1.5 TECU, nepuomamu
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mopsizika 60 MUH., KOTOpbIE ABUTAJIUCH MPEUMYIIECTBEHHO B 3IKBa-
TOPUAJIBHOM HalpaBjedun co ckopocrsimu g0 1000 m/c. Merogamu
BEPTUKAJIBHOTO PAINO30HINPOBAHUS OMPEIEISINCh MOMEHTHI KOPITYC-
KYJISPHOTO BBICHITIAHUS 3APSKEHHBIX YACTHUIL, U MPUOJIUIUTEHHO [Tt
9TOr0 BPEMEHU METOIAAMU TOMOrPAMUU OIPeIesTsaiCs MEPUIUNOHATbHBIN
pa3pe3 pacrmpejeseHus JIEKTPOHOB, COOTBETCTBYIONIUI KPUTUIECKON
qacrore foF2. Merogjamu BeiiBiierT-aHaJIN3a MPEANPUHATA HOMBITKA
BBIJIEJINTH BBICOTHI TIOBBIMIEHHON 3JIEKTPOHHONW KOHIIEHTPAINM, CO-
OTBETCTBYIOINE KOPIYCKYJISAPHBIM CJI0siM. llosiyueHHbIe pe3ysibTarh
MTO3BOJIAIOT FOBOPUTH O TEPCIEKTUBHOCTH JAJTHHEHINNX UCCIIEI0BAHUM.
Pa6ora BeinosiHeHa B pamkax mporpammbl npespanyma PAH 12-1-T122-
01, u upu nonnepxkke rpanra PODPIU 11-05-00915.

1.9 Bumsaawme 3mMHUX MUKJIOHOB Kamyarckoro Kpas
Ha pacmpegesieHue 3JIEKTPOHOB MOHOcCdhepbI

Bozdanos B.B.', Katicun A.B.', IToaozxosa A.JI.', Pomanos A.A.>

L Hnemumym wocmodusuneckur uccaedosaruti u pacnpocmpanenus
paduosoan /IBO PAH, Poccus
2 OAO "Poccutickue xocmuneckue cucmemn”, Poccus

B pabore mnpejicraBiieHbl pPE3yIbTATHI HCCIEIOBAHUS BO3MOXKHOTO
BJUSHASA MIUKJIOHOB HA TapaMeTpbl noHocdepnl. Habmogerune 3a cocros-
HUEM MOHOC(hEPHI BEJIOCH CPEICTBAMYU ABTOMATHYIECKOIO 30HIUPOBAHUSA
C HKCIOJIb30BAHUEM HHU3KOOPOUTAIBHBIX HABUIAIMOHHBIX KOCMHYECKUX
anmaparoB. lIpremMHbIEe CTAHIIMN PACTIONIOXKEHBI B MEPUINOHATHLHOM Ha-
npaBjiennn nosyocrpoBa Kamuarka B cemax Ilaparymka, MuabkoBo n
Dcco. C mOMOIIBIO BeHBIET-PA3IOKEHUsT ObLIA UCCIE0BAHA THHAMUKA
Bapuanuy KOHIEHTPANK 3JIEKTPOHOB moHOCKhepb! 1m0 Bbicore. [lokasza-
HO, YTO IpH OPOXOxKJeHun mukaoHOB 31.12.2012r. u 18.01.2013r. nazx
KamuaTkoit mponcxoauao 3HAYUTETHHOE CHUXKEHWE 3JIEKTPOHHOW KOH-
[IEHTPAINU B TEMHOE BpeMs CyTOK. PaboTa BBITOHEHA B pAMKaX MPO-
rpammbl mipe3uauyma PAH N12-1-1122-01,npu nomaep:kke rpanta P®-
®U N11-05-00915.
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1.10 O BO3MO>KHOM CaMOCOTIJIACOBAHHOM
MexaHu3Me (popMupoBaHUA U paciaga
KOJIBIIEBOI'O TOKAa 3eMJIn

bozdanos B.B., Katicun A.B.

Hnemumym Koemopuduueckux uccaedosanutdl u pacnpocmpaHeHus,
paduosoan IBO PAH, Poccus

B pabore npezjaraercd 0aWH W3 BO3MOXKHBIX MEXaHW3MOB CAMOCO-
ryacoBanHoro ¢ropmupoBanus u pacnaia kosbiesoro Toka (KT). Us-
BECTHO, YTO Ha IJIaBHOM (pase MarHuToChEpHOro BO3MYIIEHUS HA HU3-
KHUX M CPEJIHMUX LIKMPOTAX IPOUCXOJAMT YMEHbIIEHUE IOPU30HTAJIbHON CO-
CTABJISIOIIEH T€OMArHUTHOTO TTOJIsA, 8 Ha BOCCTAHOBUTEIBLHON dhase moe
BO3PACTAET W BO3BPAIIAETCH MPAKTUIECKN K HAYAJIBHOMY YPOBHIO. DTO
sABJIeHne 00bsicHsgeTcsa (opmupoBanuem u pacmnagom KT, ckormenTpu-
POBAHHOI'O B OCHOBHOM B 00JIACTH I€OMarHMTHOIO SKBATOPa Ha PacCTO-
SHUSAX PABHBIX HECKOJIbKMM PaJuycaM OT IOBEPXHOCTH 3eMjid. B Toxe
BpeMs B obsactsax Marautocdepsl Bue KT (MakcuMyM pacriosioXkeH B
unrepsaje L?3-4) cremyer oxkumarb 00paTHYIO KApTHHY: Ha [JIABHOM
daze mMaruHuTHON OypyW MArHUTHOE TIOJI€ PACTET, a HA BOCCTAHOBUTEIhH-
HO# yMEHBIIIAeTCs 10 HeBO3MYIIEHHOIO 3HaYeHsI. AHAIU3 IOKa3aJI, 9TO
IpU TAKUX U3MEHEHUSX 10J1s BO BHEINHeN u BHyTpeHHeil obsactsax (110
ornowenuio Kk KT) naupasienue ABuKeHus 4acTULl U U3MEHEHUE UX
SHEpruili mMeeT pasaudHbI xapakTep. Bo BuyTpenneit obnactu KT Ha
rJIaBHOM (baze MArHUTHON Oy P 9aCTHUIIBI IBUKYTCA OT 3€MJIA U OCTHIBA-
10T, & HAa BOCCTAHOBUTENbHOM (hase K 3emiie, u HArpeBaloTcsa. Bo BHeI-
Helt 00J1acTH KOJBIIEBOrO TOKa KApPTHHA oOpaTHas: HA TIaBHOI (dase
3apsi2KEHHbIE YACTULBL OyJyT ABUraThCsd K 3emiie (K TOKOBOMY KOJIbILY )
¥ TPU 3TOM HArPEBATHCS, & HA BOCCTAHOBUTENLHON (baze yIalstoTcs
or 3emsin (0T KoJbIia) U ocrbiBaTh. Crie0BaTeIbHO, Ha IIaBHON (ase
MarHuTHOW Oypu B 00J1aCTU IO 00€ CTOPOHBI OT PACIIOJIOKEHUST MAKCHU-
Myma KT ckiaaplBaloTCst €CTeCTBeHHbIE YCIOBHS, IIPH KOTOPBIX 38 CYeT
BCTPEYHOI'O K HEMY JIBU2KEHUS 3aPAXKEHHBIX YACTHI, MOXKET YCUJIUBATH-
Cs1 KOJIBIIEBOM TOK. B TO ke BpeMsi Ha BOCCTaHOBUTEILHOI (a3e 3apsi-
JKEHHBbIE YACTHUIIBI JBUTAIOTCA OT KOJBIEBOTO TOKA, BBI3bIBAS TEM Ca-
MBIM €ro J0moJIHuTEabHOE ocnabsenne. Hagagom pacmaga KT coayxur
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ocnabsienne Cosneunoro serpa (CB) u Bosspainenue maraurocdepst K
ycaousim craruonapraoro CB.

1.11 BJusgaue MUKPOCTPYKTYPHI OoOJIaKa Ha
COCTOdAHUE IOJIAPU3alui JUJAPHOTO CUTHAJA

Bproxanosa B.B.

Havyuonaronuti uccaedosamenvcruti Tomexuti 2ocydapcmeenmoili
ynusepcumem, Poccus

XapakTep pacTpoCTPAHEHUST OMTHYECKOTO M3JIyUeHusl B arMocdepe
3aBUCUT OT €€ (ba3OBOFO COCTaBa, a IPU HAJUYINN KPUCTAJIJIIMICCKHUX
YaCTHIT, - €€ U OT UX OPHEHTAIIUW B IIPOCTPAHCTBE, KOTOpad BO MHO-
IOM OIpeIesseTcs pa3MepaMu KpucTajios. Pacipocrpanenne ja3epHo-
0 W3JIydeHus B 00/1aKaX COIMPOBOXKIAETCS MHOTOKPATHBIM PACCESIHUEM
n3j1ydeHund, 4TO IIPpUBOAUT K CYINECTBEHHOMY HM3MEHEHHUIO KAaK BEJIUYdHn-
HbI UHTEHCUBHOCTU, TaK U COCTOAHUA TIOJIAPU3AINNA PETUCTPUPYEMOTO
u3nydenus. Corsracao Teopuu Mwu mpu 00paTHOM pPACCESTHUU U3JTyde-
HUA C(bepI/ILIeCKI/IMI/I OJHOPOAHBIMHA YaCTHIIAMHA COCTOAHUE ITOTAPHU3AIIUN
OTPAazKEHHOI'0 IIy4YKa HEe U3MEHAETCA II0 CPAaBHEHUIO C IIaJal0IUM Ha Ya-
crutlpl u3ayderanem. [losromy ecau mpu 30HIUPOBAHUT a3PO30JIs JTHHEH-
HO TIOJIAPU30BAHHBIM U3JIYyYE€HUEM B OTPAKEHHOM CUTHAJIC TTOABJIACTCA
KPOCCIIOJITPU30BAHHBIN KOMIIOHEHT, TO OH ODYCJIOBJIeH 00 Hecdepud-
HOCTBIO W AHW30TPOIHEH JACTHIL, JTUOO MHOTOKPATHBIM PACCESIHUEM.

VYder MHOrOKpPATHOIO PACCEdHUS B JIMJAPHOM CHIHAJE - 33/a4a
HeNmpocTas W HA CETOTHSITHUN IeHb B 00IIeM BuIe Hepenennas. Mcce-
JOBAHUS CTPYKTYPHI JINTAPHOTO CUTHaJa MeTtogoM Monrte-Kapmo mo-
Ka3aJd, 9TO MPHU JIA3€PHOM 30H/IMPOBAHUU MEPUCTHIX 00JAKOB MOYKHO
OIPAHUYUTHCS YIE€TOM IEPBBIX JABYX KpaTHOCTEH paccesnusa. B 3Tom
ciaydae Bekrop-napaMerp CTOKCa JIMIAPHONO CHIHAJA OIIPEIeIsercs
cymmoii BekTopoB CTOKCa, 0OYCIOBIEHHBIX OJHOKPATHBIM W JIBYKpAaT-
HBIM paCCEAHUEM.

B moknazme mpuBomsaTCSA pe3yNbTATHI PACUETa CTEIEHH MOJISAPU3AIIAN
JINJAPHOTO CUTHAJIA B IPUOJIMKEHNUN JIBYKPATHOTO PACCEAHMS OT 0bJIa-
KOB PA3JINYHON MUKDPOCTPYKTYPHI; OOCYKIAETCS BIUSHIE MUKPOCTPYK-
Typol (dazoBoro cocrasa, GOPMbI U PA3MEPOB YACTHIL) HA TOJISAPU3AIIU-
OHHBIEC XapPaKTE€PUCTUKHU JINJAPHOI'O CUTI'HaJIA.
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Pabora Bbinonnena upu dunancosoii nopgep:kke PODIT (N11-
05-01200a) u Munobpuayku P® (K N14.518.11.7053 u TI'K
N14.515.11.0032).

1.12 JInmapuble oTpakeHus BepxHei armocdepsbl
KamyaTku B yCcJa0BHUAX I€eOMarHUTHBIX
BO3MYHIEHUN

Buuros B.B.Y, Iepesicoeun A.C.', Ilesyoe B.M.', ITorex H.M.?

L Hnemumym wocmodusuneckur uccaedosarnuti u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Hnemumym coaneuno-zemnoti pusuxu CO PAH, Poccus

IIpuBogaTCS IKCIEpUMEHTATbHBIE JTAHHBIE, TOKA3BIBAIOIINE KOppe-
JIAIAIO CATHAJIOB OOPATHOIO DACCEesiHWs CBETa HA JJIMHE BOJHBI 532
HM C HapaMeTrpaMu, OIpPeNeIdoIIUMU COAepKaHue IJ1a3Mbl B HOYHOM
cimoe F2 monocdepnt. Ha ocHOBaHNM MPOBEIEHHONO aHAIN3a JIMJTAPHBIX
JAHHBIX ¥ TeoMpu3nIecKoil OOCTAHOBKU OOCYKIAeTCsd THUIIOTE3d O
BO3MOXKHO# POJIN PUIOEPTOBCKUX aTOMOB B (POPMUPOBAHUU JINIAPHBIX
OTpaKEHNH Ha MOHOCHEPHBIX BHICOTAX.

1.13 ®Puswka NOTEHIMUAJIBLHO reo’3@dPeKTUBHBIX
COJIHEYHBIX ABJICHUI

Brozvnep H.

Hnemumym HUsyuenus Coanewnot cucmemn: Obwecmea Maxca
Iranxa, Kamaenbype-Jlunday, Iepmarus

Coutrie siBJIsieTCsi OCHOBHBIM (DAKTOPOM, PErympytomumM reodpus3u-
geckue mojisg or MaruuTocdepsb 10 armocdepnsl 3emu. [Ipu kparkom
PaCCMOTPEHHUH OCHOBHBIX BJIUSIONINX (DaKTOPOB, 0C000E BHUMAHUE Oy-
JIeT yJIeJIeHO sIBJIeHNsIM BeiteckoB. HacTosnme HabIIi0/IeHNs C TOMOIIBIO
KOCMUYECKUX TEJECKOIOB U MOMBITOK YHCIEHHOIO MOICTUPOBAHUS TPH-
BeJI K HOBOMY B3IVIsijly HA (DU3MKY sBJIEHUIN BCILIECKOB. B gyacTHOCTH,
6yzner o6Cy»KIaThCs POJIb MAarHUTHOTO mepecoeantenns. [lepecoemmme-
HU€ BBICBOOOXKIAET MATHUTHYIO SHEPTHUIO, BO3HUKAIOIIYIO BHYTPHU COJIH-
114, YCKOPSIET YaCTHUIbI 0 BBICOKWX JHEPIUil W IUIA3My B COJTHETHOM
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Berpe. Hakowrer, nepecoeiuaenre muraer COTHEYHYTO SHEPTHIO TAKKe B
reocepe. Habmomaembie BbICBOOOXK ICHUS SHEPTUU OOBITHO HEYCTON I~
BBI U COMPOBOXKIAIOTCS BCITECKaMu. HecMOTpst HA paHHWE MOIENH, TIe-
PECOeIMHEHNE KAYKETCsT OUY€Hb HECTAIMOHAPHBIM U HEYCTONYUBBIM MPO-
eccoM. JTaHO TeOpeTHIecKoe ONMCAHNE JIEKAIUX B OCHOBE (DH3UIECKUX
MIPOIIECCOB, TI0 BO3MOKHOMY PA3BUTHIO KOTOPBIX MOXKHO MPEICKA3BIBATH
COJTHEYHDIE BCIIBIIIKH.

1.14 W3mepeHuda oOIIETO COAEP>KAHUA BOIAHOTO
napa 1o COJHEYHOMY CIEKTPY aTMocdepsl

Bacuavuenxo C.C.', Cepooxoe B.H.*, Curuya JI.H.*, Boporumn
B.A.Y, Kabanoe /I.M.", Maxaposa M.B.?

U Hnemumym onmusu ammochepw. um. B.E. Byesa CO PAH, Poccus
2 Canxm-Ilemepbypeckuti 20cydapcmeennvii yrusepcumen,
Canxm-Ilemepbype

Perucrparmus crekTpoB MOIJIONIEHNS COTHEYHOrO WU3JIydYeHUs, TPO-
IIEJIIIEr0 Yepe3 BCIO TOJIILY arMocdepbl 3eMIIr, TPOBOAUIACh Ha Pypbe-
cunexkTpomerpe IFS-125M. Bce cnekTpbl 3anuchbiBainch B nepuom, 17-23
Mas 2012 roma. YCI0BUs PErMCTPAINU CIIEKTPOB: CIIEKTPAJIBHBIN JIrara-
301 25000 - 8000 cm~! (400 - 1250 1Mm); BOTOMPHEMHUK - KPeMHHUEBBIT
doroanon; geruTens - KBapiy, paspemrenune - 0,05 ¢cM~!; cKOpocTh cKa-
mepa - 20 k['n; qmamerp aneprypst - 0,6 MM; BpeMsi OIHOTO W3MePeHust
- 10 munyT. I3mepenus: npoBoauuCh npu Juamerpe amneprypst 0,85 Mmm
(B aTom ciy4ae orHomenne curaai/mym (S/N) yeenmuunsanoch B 2-3
pasa), OJHAKO IpH 3TOM HabJII0AANaCh MCKAYKEHUE CIEKTPOB B BBHICO-
kodacToTHO# obmactu 400-500 um. B obmactu 18000 cm~! S/N = 100.
Perucrpamus crekTpoB B yKazaHHBII mepuox npoBogmiack ¢ 8-30 mo
18-00. Bo Bpems 3KCHEPUMEHTA COJIHEYHOE U3JIyYEHHE H9aCTO [IEPEKPDI-
BaJIOCh ob1akamu. Pe3ymbrarsl, MOy deHHbIE B XOIe n3MepeHuii, oopaba-
TeiBasinch porpammoii SFIT v3.92. B urore ObLn mosiydeHbl JaHHBIE
Mo OOIIEMY COMEPKAHUIO BOAAHOTO Mapa B XOAe OOpabOTKU IKCIEepH-
MEHTAJIBHBIX JaHHBIX B juanazone 9900-10000 cm~!. Bbuin BIOpaHBI
untepsasbl: 9979.4-9981.15 e~ u 9941-9958 cm~! — B 3TOM Ciyuae
pPe3yIbTaThl PACUYEeTOB ODINEro COAEPYKAHWS BOAAHOTO Mapa AT HAW-
60Jiee cTaOUIIHHBIE PE3YILTATHI.

O6miee conepxanne HoO = 4.28x10%2 moutex. /cm?.
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N3mepenns Ha @ypbe-ClIeKTPpOMETPe CPABHUBAJINCH C W3MEPEHHsI-
mu cosiHedHoro ¢dporomerpa. Paznuua ¢ uepsbiv juanazonom (9979.4-
9981.15 cm~ 1) cocrasmma 1.2 mporenTa.

1.15 MWccaenmoBaHue MOIJIOIIEHNUS KOMILIEKCOB
KICJIOPOaa, WHAYIUPOBAHHBIX
CTOJIKHOBEHUAMMN

Bacuavuenro C.C., Cepooxos B.U., Cunuya JI.H., Boponun B.A.,
Ilonosuesa E.P.

HUnemumym onmuru ammocpepv, um. B.E. Byesa CO PAH, Poccus

Mouekynsipabie komiiekcbl (Og)e UIpalOT BaXKHYIO POJIb B XUMUU
armMoc(epbl M ILIEPEHOCE H3JIy4YeHHsl, OJHAKO MHOI'ME CBOMCTBA 3TUX
aTMOC(EPHBIX KOMILJIEKCOB €Il He M3ydYeHbl. ABTODPHI MPEICTABIISIOT
pe3yIbTaThl UCCJIEI0BAHUS WHIYIIMPOBAHHOTO CTOJKHOBEHUSIMHU IOTJIO-
nieHust KOMIIeKcoB Kucyopo, (Og)2 ¢ IMOMOLIBIO CIEKTPOCKOMUIECKOI
rexuuku. [Torsomenue (Oz)e ObuIM UCCIAEIOBAHBL C HUCIIOJb30BAHUEM
Dypbe-criekTpoMerpa BbicoKoro paspernenns: IFS-125M npu perucrpa-
WY TOTJIOMIEHUsI COJTHEUHOTO 3Ty uenust armocdepoit B Mucturyre Omn-
tuku Armocdepst CO PAH um. akaza. 3yesa, r.Tomck. Dkcrnepumen-
TajbHAsS CHCTEMa OCHAIIEHA COJIHEYHBIM TPEKEPOM HA, OMTOBOJIOKOH-
HOH onTuke, 4ro obecledynBaeT HelnpepbiBHOE orciexkupanue CosHia
Ha [POTS2KEHUN BCErO IHs.

CueKkTpbl HOIVIOIIEHH COJIHEYHOIO M3JIy4YeHusi ObLiu MCCJIEI0BAHbI
B crekTpajabHoM auanasone (0.477-1.06 MKM cO CleKTpaJbHBIM pas3pe-
meruem 0.01, 0.1 u 1.0 u 10 cm~! B ycmoBusax scHoro Heba. Boicokoe
Ka4eCTBO J0JIrOCPOUYHBIX H3MEPEHUH ObLIO IPUMEHEHO I OIPeIe/IeHA
HOIJIOIIEHU s MH/Y [UPOBAHHOrO cToikHOBeHUustMU (Og)2. Cllekrpasibable
JIaHHbIE, II0JIyY€HHbIE LIPYU PA3/IMYHbIX YCJIOBUAX SKCIIEPUMEHTa, ObLiIu
MTPOAHAIM3NPOBAHKI. B criekTpe moroIennst arMochepsl MPOsiBJISIOTCS
HECKOJIBKO CHJIBHBIX MTOJIOC TIOTIONIEHNS IUMEPa KUCIOPO/Ia, C IEHTPAMU
1060, 630, 577 u 477 uM, a TakKe 1Moj0ca norjomennsa O3 ¢ MEHTPOM
602 um. Hamm wucciemoBanus obHAPYXKWIM CE30HHYIO M3MEHYUBOCTH
KOMILIIEKCOB aTMOC(EPHOr0 KUCJA0PO/1a. 3UMOI IIOCTOSHHOE IIOIJIOIEHNE
04 mocruraer 10-20 mporenTos B obsactn 630 u 577 HM 119 GOIBITNX
3E€HUTHBIX YIJIOB U 1-2 TPOIEHTA B JIETHEE BpeMs i HEOOJBINNX 3e-
HATHBIX yriioB. [loKa3aHo, 9TO0 KOHTHHYAJIHHOE TOTJIONIEHUE TUMEPAMU
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KHCI0POAa Ha 577 HM MOXKeT ObITh 10 10 mpOIEHTOB [1/id HAKJIOHHBIX
ONTHYECKUX Tpacc B 15 KM, arMOCQEpPHBIX JABICHUAX U TEMIEpPATy-
pax. HeoOxonuMo yYuTHIBATH MOTJIOIIEHWE IUMEPAMHU KUCJIOPOIA JIJIst
onenkn Koumenrpamusa Oz B armocdepe. Ilorpemuocts B m3mepeHnn
armocdepHOro 030Ha MOxkKeT gocTudb 20 MPOIEeHTOB Oe3 ydera BKIAIa
B HabJIIOIa€MO€ MOIJIOIEHHEe MOJIEKYIAPHBIX KOMILIEKCOB (Og)a.

1.16 HMccaegoBanue 3aBHCUMOCTH MHTEHCUBHOCTI
papuanuii II9C or reomerpun
paauo3oumupoBanna ¢ momoinbio 'HCC

Boetixos C.B.", Ocunuyx B.H.?

L Huemumym coaneuno-zemmoti pusuwu CO PAH, Poccua
2 Upxymexuti 2ocydapecmeennnti ynusepcumem, Poccua

B pabore nccienyercst 3aBUCHMOCTb WHTEHCHBHOCTH 2-10 MHHYTHBIX
Bapuanuii oJHOro 31eKTPOHHOro comepxkanus (I1DC), Moy YeHHBIX 110
JIAHHBIM [JI00AJIBHBIX HABUrAIMOHHBIX ciyTHUKOBbIX cucrem (IHCC),
OT yIJIOB HA CIIyTHUKH. 3ABHCUMOCTH OT YIJIOB Ha CIyTHHK abCOJIIOT-
noro 3Hadenus [19C 00IMIEn3BECTHO U CBA3AHO € OTJIUYMEM B TOJIIAHE
noHOChEPHI, MEPEeCceKaeMol PAINOIYIOM Ha, pa3IudHbX yriax. OmgHako
¢ Bapuarnuamu [I19C rakoit sicaoctu Her. MexXay TeMm 3HAHWE TAaKOW 3a-
BUCHMOCTH MOTJIO ObI TOMOYb B MTOWCKE U UCC/Ien0BaHny OTKINKOB [19C
Ha pa3jnYHble BO3MyIleHus. B Harreit paboTe MbI IPOBEIN HCCJIEI0BA-
nue uarencupuocru Bapuanuit [1I9C B nuanasone mepuogos 2-10 MmunyT
B 3aBUCHMOCTH OT yTJIa MECTa U a3umyTa Ha cnyTHuku GPS mist upkyr-
ckoit crannuu IRKT 3a 2006 rox. /Inana3on mepuonosB ObLT BEIOpAH Kak
HanboJIee 9aCTO UCIOJIB3YEMBIH /151 TIONCKA, OTKJIMKOB HA, TAKHE BO3MY-
IEHUS KAK 3eMJIETPACEHUs, 3aMyCKA KOCMUYECKUX AMMAPATOB U T.I.
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1.17 denmmeTrpoBoe 1 MH(PPaAKPACHOE N3JTyUYEeHUS
HU>KHell noHocdEephl B IEPUOBI IIOBBIMIEHU A
COJTHEYHOU AKTUBHOCTHI

Toaybkos I'.B., Manorceaut M. H.
Huemumym xumuveckot gusuru um. H H. Cemenosa PAH, Poccus

Bo Bpemsa reomarautabIX Bo3MyIneHuit B E- u D-ciosx monocdepst
MIPOUCXOJUT 3HAYUTENBHBIA OTPBIB 3JEKTPOHHON Temueparypbl T, OT
Temmeparypst cpeant T, T.e. T, << Ts. B pesyabrare ycraHaB/IMBaeTCs
JBYXTEMIEPATypHAS CAA00MOHM30BAHHAS PEKOMOWHAIMOHHAS TLIA3MA,
mapaMerpbl KOTOPOi TOCTATOYHO HAJEXKHO OMPEIE/IAI0TCT HA OCHOBA-
HUU TPSIMBIX PAKETHBIX u3Mepenuii. Tak Kak 4acToTa COyJapeHwuii 3IeK-
TPOHOB C HeHTPAJIbHBIME YACTUIAME cpeapl mopsaka 1012 — 1014 ¢=1,
B mwra3Me (popMuUpyIOTCs JBA JIOKAJIbHBIX PACIPEJEICHUS 10 SHEPTUIM
JIUCKPETHBIX COCTOSAHUI aTOMOB U MOJIeKyJl. IlepBoe (¢ Temmeparypoit
T.) COOTBETCTBYET BHICOKOBO30Y 2K I€HHBIM PUA0EPIOBCKUM COCTOAHUSIM,
PACIOJIOKEHHBIM BbIIIE HEKOTOPOit suepruu E, (ropibiiika croka). Ona
HAXOUTCS U3 YCJIOBHSI MUHUMYMa KOHCTAHTHI CKOPOCTH TYIIEHUS 3a
CuYeT Lepexo/oB B HUzKeJexKalle cocrosinus. Bropoe (¢ remneparypoii
cpenpt 1) OTHOCUTCS K HU3KOJIEIKAIMM COCTOAHUAM. [10IOKEHNe y3KO-
T'0 MECTa HAXOAUTCS U3 YCJAOBUS MUHUMYMA KOHCTAHTHI CKOPOCTH TYIIIe-
HUS 33 CUET MEPEXO/0B B HUYKEJIEXKAIINE COCTOSHUSI.

B nmokname oOCy:KIaroTCs OCHOBHBIE MEXAHU3MBI MPOIECCOB 3acCe-
JIEHUsT W TYIIEHUs PUIOEPTOBCKUX COCTOSIHUN B DPEKOMOMHAIIMOHHON
JByXTeMneparypHoit mra3me. BaxkHelmiM w3 HUX SIBJISIETCS MTPOIECC
[-TIepeMernBaHust, MPUBOJAIINI K 00PA30BAHUIO OPOUTATHHO BBIPOXK-
JeHHBIX KBasuMoseKya A** Ny u A**Os. Sacenennocru puabepropcKkux
COCTOSTHWII KBA3UMOJIEKYJl 3aBUCAT OT KOHIIEHTPAIUU CPEIbI, TMOTOKA
¥ TEMIEPATypbl 3JIEKTPOHOB. PaccMOTpeH CIeKTp HEKOTePEeHTHOrO
U3y YeHUs IeIUMETPOBOrO AUAMA30HA /IS MEPEX0OI0B MEXK/y PACIIern-
JIEHHBIMU YPOBHSIMHU 3TUX KBAa3UMOJEKys. [IoKa3aHOo, 9TO OH SBJIIETCs
HEOJHOPO/HBIM U COJEPXKUT TPU JUANA30HA YACTOT, B KOTOPBIX IPOUC-
XOIUT 3aMETHOE yMEHBINEHNe WHTEHCUBHOCTY u3yueHus. Ousnueckast
npudnHa (HOPMUPOBAHUS STUX IHAMA30HOB OOYCJIOBJIEHA CIBUTOM
CIEKTPOB W3JIyI€HUS KBA3UMOJEKYJ, COAEPKAIINX HEBO30YXKIEHHDBIE
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mostekyiabl Ny u Oy. O6pazoBanue puIOGEPrOBCKUX KBA3UMOJEKYJI
COLIPOBOXK/IAETCsL MHTEHCUBHBIM cBepxdonoBbiM undpakpacubim (1K)
U3JIyYEHNeM, IO CIEKTPY KOTOPOTO MOYKHO BOCCTAHABJIUBATH TOCIION-
HbIE DACIIpPEE/IeHNsT 3aCEJEHHOCTEN pua0eproBCKux dactull B D- u
E-cnosx armocdepsr.

1.18 BozaeiicTBue Bapuanuii KOpOTKOBOJHOBOM
COJTHEYHOW paauaiuyu HA COCTAB U JUHAMUKY
aTMocdepsl M0 JaHHBIM HAOMIOIEHUNA n
MOOEJIbHBIM pacuyeTam

I'pysdes A.H.', Beseeprnuti B.A.', IlImuom X.?, Bpaccép 1.3

U Hnemumym dusuru ammochepvr um. A.M. Obyzosa PAH, Poccus
2 Uncmumym memeoposrozuu um. Maxca Iaanka, Tepmarnus
3 Kaumamuueckuti cepsuchuti yenmp, Tepmanua

IToToK KOPOTKOBOJTHOBO# COTHEUHOM paJnallii HA BEpXHE rpaHuIe
3eMHO# aTMOC(EPHI UCIBITHIBAET BAPUAIINY B MUPOKOM THATIA30HE BPe-
MeHHBIX MachrraboB. Cpeau HUX — KojgeDaHus € mepuogamu okosio 11
ner (11-neruunit nuki), 2-2.5 ner (KBasuABYXJI€THUH IUKII) U 27 CyTOK
(27-cyTOoUHBIil, WM BpAIIATENbHBIH HKI). AMIIHTYAa 27-CyTOYHOTO
nuKJIa MoXkeT gocturath 60% or ammmryabl 11-1eTHEr0 m@Kia, B TO
BpeMs KaK KBa3WIABYXJIETHUE BapHAIUU MOTOKA COJTHETHOW DaIMAIIAN
B HECKOJBKO pa3 ciabee. B mokmaze OyayT mpeacTaBiieHbl Pe3yibTa-
ThI, KACAIOMIHeCs HEKOTOPHIX 3P PEKTOB ITUX TPEX COTHEUHBIX [IUKJIOB
B cpenneil armocdepe 3emiin.

Biusaue 27-CyTOYHOTO COTHETHOTO IUKJIA HA aTMOCKhepy u3ydaaoch
C IOMOIIBI0 XUMHUKO-KauMaTudeckoil momesun HAMMONIA. B To Bpe-
M KaK TEePMHUYECKHI W XUMHUIECKHH OTKJIUKKA B BEpXHeil aTrMocdepe
OYeHb OTYETJIUBbBL U IIOCTOAHHBI DU HEM3MEHHOM (DOPCHUHIE, OTKJINKH B
crparocdepe u Mme3ocdhepe UMEIOT IIePEMEKAIOMUICH XaPAKTED U OY€Hb
U3MEHYNBBI BO BpeMmenu. OTKINKYM BO BHETPONMWYECKUX IMUPOTAX B IIe-
JIOM 33aBUCAT OT CE30HA, M WX UyBCTBUTEILHOCTH 3UMOM 9acTO 0OJIbIIE,
geM jeroMm. MomenbHbie Pe3yIbTaThl OKA3BIBAIOT, YTO BAXKHYIO POJIb B
OTKJINKE CTPaTocdepbl HA 27-CyTOYHBIN COTHEYHBIHN [IUKI MOI'YT UIPATH
JUHAMUYECKUE IIPOIECCHI.

Bazkueiimuit KOMmOHEHT aTMOCGhEPHON UPKYISIIUNT — KBA3UIBYX-
JIeTHHE KOJIE0aHNUs 30HAJIBHOM CKOPOCTH SKBATOPUAIBLHOTO cTpaTocdep-
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HOIO BETPAa, OKA3BIBAIOIIUE 3HAYUTEIHHOE BIMSHUE W HA JUHAMUKY AT-
Mocdepbl CPEeIHUX U MOJSPHBIX mupoT. Hamu oOHApyKeHa BBICOKA
KOTE€PEHTHOCTh KBA3WIBYXJIETHUX KOJEOAHWI CKOPOCTH SKBATOPHUAJIB-
HOTO CTPATOCHEPHOrO C AHATOTHIHBIMA BAPUAIUSIMU KOPOTKOBOJTHOBOMH
comaednoit paguaruu. Konebauus cKOpocTH BETPa B OKPECTHOCTH CJIOST
CTPATONAY3bI IPOUCXOAAT B ha3e ¢ COTHEIHBIMY KBA3U/IBYXJIETHUMU Ba-
puanusmu. ITokazaHo, 9T0 MEpUIUOHAIBHBINA IPAJUEHT KOHIIEHTPAIIUN
030HA B TOM CJIO€ WCIBITHIBAET KBA3WUIBYXJIETHUE BAPUAIINN, KOTOPHIE,
B COOTBETCTBUU C YPABHEHUEM TEPMUIECKOTO BETPA, MOTJIU ObI CIIYKUTH
MPUYWHON CHHXPOHU3AINY KBA3U/IBYXJIETHAX KOJI€OAHUN CKOPOCTH BET-
Pa € COTHEYHBIMU BAPUAIIUSIMHU.

I[Mlo namabIM wW3Mepenuit HaMu OOHADYKEHO Biusiaue 1l-jeTHero
IAKJIa COJIHEYHON AKTWBHOCTH Ha CTpaTocdepHoe cofepykaHne IBY-
OKWCH a30Ta B CPEIHUX W MOJSIPHBIX MupoTax. OHO MPOTUBOIMIOIOKHO
Mo 3HAKy BAUSAHUIO 1l-JleTHEro IWKJIa HA CTPATOChEPHBIA O30H.
Ananu3 gaHHbIX HAGIIOZEHUN W MOJETbHBIE PACYETHI MOKA3AIU, YTO
11-neruuii COMHEYHBIA IMKJI OKA3BIBAET CYIIECTBEHHOE BIIUSHHE HA
MEPUIMOHAIBHBIN IEPEHOC CTPATOC(EPHOro 030HA B 3UMHUIL 1IEPUOJ,
0COOEHHO 3HAYMTENIbHOE B ceBepHOM Tomyiapuu. QOHapy:KeH TakKe
11-yeTHU# UK CKOPOCTH 3KBATOPHAJIBLHOIO CTPATOCHEPHOrO BETpa.
Beprukanbabiii npoduiab ¢a3br 11-meTHHX KOMeOAHUI CKOPOCTH BETPA
agasiorudeH mpoduaio (asel KBasuAByXJaeTHHX Kosebamuit. Kpowme
TOrO, BbIsBJIEHA 11-JIeTHSIS MO/ TEPUOIA U AMILIUTY/IbI CAMEUX
KBA3UIBYXJIETHUX KOJIEOAHUN CKOPOCTH BETPA.

1.19 ®PopmupoBaHmEe MarHUTOC(MEPHI B TPEXMEPHOM
KUHETUYIECKOM OIMCAHUN MOTOKOM MJIa3Mbl
COJIHEYHOT'0 BETPAa, XapaKTepPU3yeMbIM
dopmoii byHKIIMKU pacnpeaesieHns YACTHUIL.
HoBrnie mapameTpbl B3aNMOIEHCTBUA 11 HOBBIE
MPOCTPAHCTBEHHBIE MACIIITAOBI

I'youenrxo B.M.

Huemumym npuraadnot gusuxu PAH, Poccus

Knaccnueckast 3amada popmupoBanns "BHermmei"yacTn MaramuTo-

cdepbl MOTOKOM TLTA3MbI COJTHEYHOTO BETpPa, BKIUasA 3ddext dopmu-
poBanus "xBocra'"u oOparHbIi K HeMy 3dderT "nunoauzanuu paccMoT-
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pPEHA HAMU B TPEXMEDHOM KPYMHOMACIITAOHOM KUHETUIECKOM TPUOIIH-
JKEHUU HA OCHOBE CAMOCOIVIACOBAHHBIX perneHuil ypasaenuit BiacoBa u
Maxkcgemna. "BuyTpenussa"dacts MarHuTOCHEPHI SABISETCS 33 TaHHBIM
HMCTOYHUKOM DACIPEIEIEHHON HAMArHUYEHHOCTH ¢ MAarHUTOIUIONIBHBIM
U TOPOMJATBHBIM MOMEHTAMH. 3aJAHHBIM W3BHE TOTOK TOpsideil Gec-
CTOJIKHOBUTEJILHOM 111a3Mbl - cosinednblii Berep (CB), xapakrepusyercs
dbyukuueit pacupegenenus vacruy (OPY) no ckopocrsiM 1pou3BOJib-
Hoii popmbl. B kornemnimu Yenvena moTok sBJseTcs He3aMarHuueHHON
TJTa3MOi U poIecc GOPMUPOBAHUST MATHUTOCHEDHI CBSI3aH C BO30Y XK 1e-
HUEM UHIYKIMOHHBIX 3JIEKTPOMAIHUTHBIX (3.M.) TOJIEil Ha OCHOBE LIMPO-
KOITOJIOCHOTO Y€PEHKOBCKOTO PE30OHAHCA MOJIeHl HCTOYHUKA HAMATHUIEH-
HOCTH € YACTUIAMHU TIOTOKA B PEXKUME HEIPO3PATHOCTH U ITOTJIONIEHHUS.
IIpu 3TOM MO UCTOYHUKA HAMATHUYEHHOCTH CKUHUPYIOTCS PE3UCTUB-
HBIMU U JUAMATHUTHBIMU TOKaMu. COOTBETCTBEHHO, BHIIEIISIIOTCS PE3H-
CTUBHBIM MacmTab aHOMAJIHLHOrO CKUHUPOBAHUS, CBA3aHHBIN C yCKOpe-
HUEM YaCTHUIl WHYKIIMOHHBIM 3JIEKTPUIECKUMU MOJISIMU, 9TO 00ECIedr-
BaeT JUCCHNANU0 U 3(P@PEKT MATHUTHOrO TIEPECOSIMHEHNST, U BbIIEs-
ercs JIUAMArHATHBIA MacmiTad CKHHUPOBAHUs, CBSI3aHHBIA C HeificTBU-
eM MArHUTHBIX ToJieil Ha wactuily. OTHOINEHne JUAMATHUTHBIX U Pe-
3UCTUBHBIX TOKOB B MAarHuTOChepe XapaKTepU3yeTcs: BBOIUMBIM 3JIEK-
TPOMArHUTHBIM napamerpoM G 100pOTHOCTH MOTOKA, KOTOPbIA 3aBUCHT
TOJBKO 0T opMmbl yHKIUU pacnpeaenenus noroka CB. D.M. mapa-
mverp G onpenenser .M. "kocmuaeckyio noroay"s CB u nepecrpoiiky
MarauTocGhephl B JIUTOTN30OBHHOE COCTOSTHUE W OGPATHO, B COCTOSTHUE C
xBocToM. AkycTuaeckoe uncyio Maxa M onpenensier cxxnmaemocts CB
MoTOKa ¥ (POPMUPOBaHUE yaapHOi BoHbL. B koHmernmun JIaHKu moTOK
samarauyes pHemnuM MarauTHbiM (BM) nosem. Curyanusi craHoBuTCs
6osiee ciaoxkuoM, mwrazma MI'JL npo3padna B MIHPOKO# OI0CE, UTO HIPHU-
BOAUT K (DOPMUPOBAHUIO IIOJIS 3.M. U3JLY Y€HUST MAHUTOCHDEDDI, pACIpe-
nesieHHOM 3¢ dheKkTaMu IUCIEePCU BOJH B aJbBEHOBCKOM Kouyce. [Ipwm
9TOM, OE3M3ITyYaTeNbHBIH Mporece GOPMUPOBAHUS XBOCTA W JIUITOIA3A-
[IUU MArHUTOCGEPHI TEMEPh CBI3aH ¢ MPOIECCAME Y3KOMOJIOCHOTO MOH-
HOrO MUKJIOTPOHHOIO AHOMATBHOTO CKUHUPOBAHUS TOJIEH TUPK Yy PHOMI
[OJISIPU3AIIH, COCTABJISIONIAX CHEKTDP UCTOYHUKA,. [lJisi TaHHOTO mporec-
ca MOJTyY€HbI WHbIE MACIITa0bI 1 Ge3pa3MepHbIe MTAPAMETPHI, OTPeIeIsie-
mble ¢ yaerom BM nosnst. (http://www.vniitf.ru/images/zst/2012/s3/3-
13.pdf).
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1.20 O BIugHUU PEHTTEHOBCKUX NCTOYHUKOB HA
aAMILINTYIY CYTOYHBIX MEPUOIOB
OHY-u3nyuenmnit

Lpyorcun I'U., Meavruxos A.H., Yepresa H.B.

Hnemumym xocmopusduseckur uccaedosanuti u pacnpocmpareHus
paduosoan /[BO PAH, Poccus

Ha ocnose nannbix nabsitonenuil B mynkrax "Kapbivmuna'u "Ila-
parynka"(KaMuarka) BblIOJHEH CHEKTPAJIbHBI aHaiu3 orudarouieil
ecrecreerroro OHY-mywma mst wacror 0,7, 1,2, 5,3 k't 3a 1997 - 2006
IT. U UMIYJIbCHBIX u3jydeHuii (arMochepukoB) B 10JI0CE YaCTOT 3 -
60 xI'm 3a 2002 - 2006 rr. Iloka3aHo, 9TO B IIyMOBOH M HMITYJIbCHOIT
COCTaBJISIONMX WMEIOTCS CYTOYHbIE MAKCHMYMbI, COBIAJAIONINE C
nepuosamu Bpaiienus 3emun orHocureabro Comnua (1440 muH) u
ornocurebHO 3837 (1436 Mun). Caenan BbIBOJ, 9TO HE TOJIBKO PEHTre-
HOBCKOe u3aydenne COJHIIA, HO U PEHTTEHOBCKOE U3JTy YeHIe TAJIaKTUKA
CIIOCOOHO BJIMSATH HA YPOBEHb mOHW3aImu obsactu D nonocdepsr.

1.21 OcobeHHOCTH I'€HepaIlu COJTHEYHBIM
TEPMHUHATOPOM BOJIHOBBIX MAKETOB,
nmoJsiyueHHble 10 JaHHBIM GPS B Teuenue 2008
I. B PA3JINYHBIX HIMPOTHBIX PErMOHAX.

Edemcxut UK., Maavrkosa II.JI., SHcroresuy FO.B.
Hnemumym coanewno-zemnoti pusuxu CO PAH, Poccus

Pamee ¢ wucmomb3oBaHmeM W3MeEpeHHUIl BapHaIdii ITOJTHOTO 3JIEK-
rpounoro couepxkanus (II9C) wamu 6bwio 3adbukcupoBaHO, dTO
upoxozenue cosinednoro repmunaropa (CT) BbibiBaer renepanuio
BOJIHOBBIX TIAKETOB CpeaHEero maciraba. BhLIo moka3aHo, YTO BpeMmsi
PEruCTpaIy BOJIHOBBIX MAKETOB PA3JIMYHO B TEYEHWE TOJA W B P
caydaeB oHu MoryT HaOmomarbes g0 npoxoxkaenus CT. Ilpu sTom
HAYaJI0 PErucCTPAINN XOPOIIO COIJIACYeTCsi C MOMEHTOM ITPOXOXKIEHUS
TEePMHUHATOPA B MAarHUTOCONPs2KEHHOW obsiactu. B nammom mokiase
MTPEICTABJIEHBI PE3Y/IbTaThl HAOMIOAeHUsT BOJTHOBBIX TakeToB B [19C mo
JAHHBIM PA3JIMIHBIX IMTUPOTHBIX PernoHoB B TedeHue 2008 r. I[Tokazanbr
OCOOEHHOCTH BapHUaIlWil TApAMETPOB BOJIHOBBIX MTAKETOB B 3aBUCAMOCTHU
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OT TeOMArHuTHON IMUPOTHL. Jlyisd permoHa CpemHuX IIUPOT, B IIEJIOM,
XapaKTEPHO COIVIACOBAHME HAYAJIA PErUCTPAIMHU BOJHOBBIX IIAKETOB
¢ momenTom mpoxoxkaenuss CT B 00saCTH MATHUTHOTO COMPSIYKEHUS.
Haubosiee cuyibHO perucTpaiiiis BOJTHOBBIX mMakeToB B CeBEPHOM MOJIY-
mapuu omnepexkaer mnossiaerre pedepHero CT B sernee Bpems, Korga
€ro HAKJIOH OTHOCHTEJIbHO 3KBATOPA MaKCHMaJeH. BeaudnHa 3TOro
OIlepeXKEHUs PACTeT C IIUPOTOHl, COXPaHsAd I[PHU ITOM COIJIACOBAHUE
¢ momenToMm mpoxoxkaenus CT B MarHUTOCOMpPSIXKEHHOW 00JIaCTH.
dddextrr Beueprero um yrperrero CT wambosee CHIBHO TPOSBIIS-
I0TC B pa3Hoe BpeMms. Tak, B JieTHEe BpeMs HA CPEIHUX IMHPOTAX
Hambosiee BbIpazkeH 3(PeKT BeYepHero TepMUHATOpPA, B 3UMHEE -
yrpennero. Ha pacnpeenenusx duciia BOJHOBBIX IIAKETOB B CHCTEME
sokaasbaOoro Bpemenu CT Xopormmo BHAEH TEpexol OT 3UMHHUX yCJIOBU
K JIETHUM ¥ HA00OpOT. Pe3ysbrarsl, MOIydYeHHbIE M0 JAHHBIM CTAHIIUAN
Opa3mMJIbCKON CeTH, He IOKAa3aJIM BBIPArKEHHOrO COIVIACOBAHMUS HavaJa
TEeHEePAINY BOJIHOBLIX IAKETOB B JAHHOM PErwWOHE C IIPOXOXKIEHUEM
CT B marauToconpsikeHuoii obsacru. [lo-Bupumomy, 310 00bsICHAETCS
pacuosioykenreM OOJIbIIMHCTBA CTAHIUN JAHHON CETU B PErMOHE IKBA-
TOpUaNLHONW aHoMajuu. Pabora BeImoNHEHa Tpu moaaepkke PODOU
(rpanTbl 12-05-31069-a u 12-05-33032-mos-a-Be) w Munncrepcrsa
obpaszoBanus u Haykn P® (cormamenue N8699).

1.22 TokoBble cjiom B MarHUTOC(PrEPHBIX XBOCTAX
3emuin u Benepsl

Seaenuti JILM.', Apmemves A.B.', Iempyxosuw A.A.', Bacvro H.
FO.Y, Manosa X.B.%2, ITonos B.FO.'+3

L Huemumym xocmuveckuz uccaedosanuti PAH, Poccus
2 Hayuno-uccaedosamenveruti uncmumym A0eproti Gusuru umens
Z.B. Ckobeavyvina, Poccus
3 Mocroscrkudi 20cydapemeentiii ynusepcumem um.
M.B.JIomonocosa, Poccus

Maruurocdepnbrit xBocT 3emiin, 00/1aCTh HA HOYHOW CTOPOHE C CH-
JIOBBIMH JIMHUSIMU, BBITAHYTbIME B Hanpasiaenun Cosrie-3emis, BO3-
HUKAeT B Pe3yJibTare B3auMOAEHCTBUs JMIIOJILHOIO IOJIA 3eMJIM U I10-
TOKa, COJTHEYHOTO BeTpa. Benepa ke mHe ob6jazaeT COOCTBEHHBIM Mar-
HUTHBIM mojieM. Mexanu3m oOpa3oBanns MarauTocgpepHoro xpocra Be-
HEPBI AHAJIOTWYEH MEXaHU3MY, MpPeIIoKeHHOMY AJb(hBEHOM 11151 0Opa-
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30BaHUsT MArHATOC(EPHBIX XBOCTOB KOMeT. VIMeHHO, MarHuTOChEepHbIi
xBocT Benepnr 06pa3oBaH CHIOBBIMU TPYOKAMHU COJTHETHOTO BETPa, KO-
TOpbIe HarpysKeHbl nonochepHbMu noHamn (B ociosrom OT). HecMor-
psI Ha OTJIMYHME MEXaHW3MOB 0Opa30BaHUsSI XBOCTOB 3eMJin U Benepsr,
TOIOJIOTMH MArHUTOC(EPHBIX XBOCTOB BO MHOTOM CXOXKH. B obomx ciy-
49asix pedb WJET O MJIaA3MEHHBIX KOHPUIYPAIHUIX C PeOMeTPUEH CUITOBBIX
JIMHUT, HAIOMUHAIOIIUX pacTaHyTyio porarky (“slignshot” geometry).

KittoueBbiM 371eMEeHTOB MArHUTOCGHEPHOTO XBOCTA ABISAETCS TOKOBBIH
caoit (TC). Pasuosecnas crpykrypa u neycroituusocru TC onpeness-
0T BO MHOI'OM JIMHAMUKY MarsuToc(epHoro xsocra. JlaHHble MHOTO-
cnytankoBoit muccun Cluster n Muccun Venus Express mozsosnmian mo-
ayauTh nHdopManuio o pasHoBecHo# crpykType TC B xBocTax 3emin
u Benepni. OxkassiBaercs, uro TC B xBoctax 3emsm u Benepsr mme-
0T CXOXKYI0 CTPYKTypy. PaBHoBecHas crpykrypa 3tux TC moxker ObITh
OIMCAHA B PAMKAX MHOIOKOMIIOHEHTHON MOJEH aHH30TPOIHOIO TOKO-
Boro ciost (ATC). B momenn ATC noHBI (TTPOTOHBI M HOHBI KHUCIOPOIA)
OTIMCHIBAIOTCS B KBa3WaAnabaTHIeCKOM MPHUOIMKEHUH, & JIEKTPOHBI B
pamkax MIJI. Momear ATC mo3Bosisier 00bsCHUTL MHOTHE HAOJII0Tae-
mbie xapakTepuctuku T C: rommuua TC, MmEOromacirabaasi CTpyKTypa,
BJIOZKEHHOCTH, OudyprupoBaHHOCTD, yeroiuuBocts TC.

Xotst crpykrypa TC B xBocrax 3emusm n Benepnl cxoxka B mo-
MEPEeYHOM HANPABIEHUH, CTPYKTYypa MArHUTOCHEPHBIX XBOCTOB B
nanpasiennn Cosnne-Ilnanera Bce ke orimysa. B gacrrocTu xapak-
repHas JymHa MarmurocdepHoro xsocra 3emuu (~ 100 + 200Rg )
OTIPEJIENISETCST TTPOIIECCOM TMEPECOEIMHEHNST Ha JHEBHON MarHWTONay3e
¥ KOHBEKIWEH PA3OMKHYTBIX CHJIOBBIX JIMHANW HA HOYHYIO CTOPOHY.
B cayuae Benepst pmmna xsocra (~ 40Ry) u cTpykTypa XBOCTAa B
nanpasienun Cosnne-Benepa onpenensercs s¢gdekTom ’MarHuTHOR
porarku”’ — MAarHATHOE HATs’KEHHE HATPYKEHHON CHJIOBOH TpPyOKH
TMPUBOJUT K IBOJIIOINY BBITSIHYTHIX CUJIOBBIX JIMHWH ¥ UX MTOCTEEHHOMY
PACIPSIMJIEHUIO.

1.23 OO0 yposHe daykryanmuii aTMocdepHOTO
3JIEKTPUYECKOro II0JIg B 00J1aCTH IepuoI0B
T =1-+100 cyTok

Kaumenxo B.B., Mapees E.A., Illamasuna M.B.

Hruemumym npuraadnot gusuxu PAH, Poccus
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Oxuoit u3 3a7a9 aTMOCGHEPHOTO JTEKTPUIECTBA ABIAETCS TOUCK BO3-
MOKHOI'O IIPSIMOIO BJIMSTHUST COJTHEYHONW AKTUBHOCTH HA COCTOSTHHUE TJIO-
GanbHOi ssekTpuueckoii merm (I'DIT). CBumeTenb5CTBOM TaKOrO BIIUS-
HUS TOJIXKHBI OBITH KOppessanun xapakrepuctuk ['91] ¢ kBasunepnomm-
YECKUMHU WM CHOPAINIECKUMHU (DAKTOPAME COJTHETHO-36MHON (DU3UKH.
OrcyTcTBUe HA JAHHBIH MOMEHT HAJIE’KHBIX CBUIETEIHCTB TAKOTO BIIHSI-
HUsI TOBOPUT O TOM, 9TO, €CJIH HPsMOe BozeiicTBue aktuHoctr ComHIa
uwa ['91] u cymecTByeT, TO OHO MaJIO0 U MACKUPYETCs (DJIYKTYAIUAMY 13-
MepseMbix xapakrepuctuk ['91] 3eMHOrO TPOUCXOXK IEHUS.

B nanmoit pabore m3ydaercsa ypoBeHb (PAyKTyamuii arMocgepHoro
JIEKTPUYECKOIO 11015 B 00siacTu odenb mmHHbix nepuonos (T » 1 cyr.),
Ha (hoHE KOTOPOTO, MPEANONOKUATEIHHO, U MOYKHO MBITATHCS OOHAPY-
JKUTH MUKJIAIECKUE CBA3U COTHeYHON akTuBHOCTH 1 ['I1. Mcnomb3oBa-
HBI 3AIMCH dJIEKTpocTaTmdecKux (guokcMmerpos Boltek-EFM-100, pas-
HECEHHBIX HA PACCTOsTHUE 6 KM M yCTAHOBJIEHHBIX HA 37anusx UuacTuryTa
npukaa HoM dpu3ukn u NHcTturyTa GU3NKH MEUKPOCTPYKTYP B 9epTe T.
Huzknero Hosropoga. AHaan3npoBaInch HEMTPEPHIBHBIE POl 3HAUCHUH
9JIEKTPUYECKOTO TI0JIsI, & TAKXKe CPeTHel 33 CyTKU TeMIIEPATyPbl BO3IY-
Xa y moBepxHOCTH 3emJu, ¢ uious 2012 r. mo mapt 2013 r. IIpu obpabor-
Ke JAHHBIX TPUMEHSTHCh KOPPEISIHOHHBIE U CIEKTPATbHBIE METOIbI U
METO/I AJANTUBHOTO CIHEKTPATHLHOIO AHAIU3A.

OcHOBHBIE PE3YABTATHI COCTOST B CJIEAYIONIEM:

CrekrpasbHas II0THOCTh (DJIYKTYaIHii 3JIEKTPUIECKOrO Mot B 00-
gacru 1epuogos 1/100 cyr. Moxer ObITh OLUCAHA CTEIIEHHBIM 3aKOHOM
¢ nokazaresem —0.5; cpemHe KBaJAPATHYHOE OTKJIOHEHWE (B NIMPOKOM
nosioce gacror) 40 nporeHTos or cpeaaero yposas nos. Cinabas 3aBu-
CUMOCTH CITEKTPAJIBHON IJIOTHOCTH (hJIYKTYaAIHii TIOJIst OT YaCTOTHI aHa-
JIOTUYHA 9aCTOTHOW 3aBHCUMOCTH CIIEKTPA aTMOCKEpPHOU TYpOyIeHTHO-
CTH, JJIg KOTOPOH CTPpYyKTypHAas (DyHKIMs B 9TOH 00JACTH HEPHOIOB
UCIBITHIBAET HACDIIIECHUE.

KonkperHo, cpeane KBaApaTUYHBIA ypOBeHb (IIYKTyamuii arMo-
cdepHOro sseKrpudeckoro moJist B6iau3u rapmonuku (1/27 cyr.) B 1no-
noce (1/30 cyr.)/(1/24 cyr.) cocrasisier 12 nmponeHTOB OT CHOKOHHOTO
nosist unn okosto 14 B/m.

S BHOI TPAMOI KOPPEJISANNY MTOKA3aHUN (PJIFOKCMETPOB C TEMIIEPATY-
poii Her, a CreKTpabHas JIOTHOCTD JIJIsi TEMIIEPATYPbI MAJAET M0 CTe-
[IEHHOMY 3aKOHY Oosiee ObicTpo c nokazaresnem -1.7. B To xe Bpems, B
OTIETHHBIX TOJIOCAX BBISBJISIIOTCS KBA3UIIEPUOIMIECKIE KOPPETUPOBAH-
ubie Bo3myinenns E u T, KOTOpbie 09€BUIHO CBSI3aHBI C XapPAKTEPHBIMU
BPEMEHAMU TIEPEHOCA BO3IYIIHBIX MACC HE3ABUCUMO BJIMSAIOMINAX HA 004
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aHaJIM3UPYEMBbIX IIapaMeTpa.

1.24 MW ccnenoBanue 3JIEKTPUYUECKOTO MOJIS B
Axyrcke B 2009-2012 rr

Kosaoe B.U., Myanrasapos B.A., Tapabyxuna JI./1., Toponos A.A.

HUnemumym kocmodusuveckux uccaedosanut u asporomuu um. FO.I.
HTagepa CO PAH, Poccus

[IpencrasimeHbl  pe3ysbTaThl  IKCIEPUMEHTAIbHBIX —HCCJIETOBAHMIMA
9JIEKTPUIECKOI0 TOJIsi OKOJIO 3€MHON ITOBEPXHOCTH C IOMOIIBIO 3JIEK-
Tpocrarudeckoro ¢duroremerpa 3a mepuoxm 2009-2012 rr. IlpuBenenst
CYTOYHBIE U CE30HHbIE BAPHUAIMAA B IEPUOJLI CIOKOWHOM IOrO/IbI.
ITokazanbl OCOOEHHOCTH IIOBEIEHUs 3IJIEKTPUYECKOrO I0Jisd B I€pu-
OBl 3UMHHX TyMaHOB. [IpoaHajM3MpOBaHbI XAPAKTEPUCTUKUA TPO3,
MMOJIy9€HHBIE C TOMOIINBI0 PETrUCTPAIUU HJIEKTPOCTATUIECCKOTO TIOJIS
B I. dkyrcke 3a paccmarpmBaembie 4 roma. PaccmoTrpensl Bapuarnn
NOKA3aHUN HEHTPOHHOIO MOHUTOPA BO BpeMd I'PO30OBbIX ABJICHUMN.

1.25 K Bompocy MareMaTmYeCcKOT0 MOJIEJIMPOBAHMS
JIEKTPOKMHETUYECKUX ABJEHUII B 0OJIavHOM

cpene
Kymokos T.C.

Hayurno-uccaedosamenvckuti UHCTMUMYM NPUKAGIHOT MATNEMAMUKY
u asemomamusayuu KBHI] PAH, Poccus

B nammoit pabore paccmorper 3¢h}eKT BOZHUKHOBEHHS PA3HOCTEH
TMOTEHIINAJIOB Ha TpaHwuie pazzena a3 BoAa-Jel MPH 3aMep3aHnu
BOJIbI, KOTOPasi CBSA3BIBAETCS C MEPEHOCOM 3aPSKEHHBIX ITY3bIPHKOB W3
Kunkoi ¢asel B JIeT TPU 3aMep3anuu BOabl. 1loka3aHo, 4TO my3bIpbKU
ra3a sBJSIOTCA 3apPSKEHHBIMU, WX 3aps]l MPOMNOPIMOHATEH DAJHRyCy
My3bIPbKA M CKAYKY MOTEHIMAJIA HA PAHUIE PA3/IEIa BOIAA - BO3/YX.
[IpoBenen TeopeTwdeckuii pacder MO OMPEIETEHNI0 3apsaa My3bIphbKa
MpU €ro BCIUIBIBAHUWA B YKUIKOCTH, HAXOMAIIEHCST BO BHEITHEM Mar-
HATHOM mojie. Pa3zpaboran HOBBIII METOJ MO ONPEIEIEHUI0 BEJIMIUHbBI
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3apsija My3bIPbKa U ero 3Haka Ha ocHose 3ddekra Xosa. YCTaHOB-
JIEHO, 9TO TEOPETHYECKHE PACYEThl 3apsaad Hy3bIPHbKOB HAXOIATCH B
XOPOIIIEM COTJIACUHU C JAHHBIMHU, MOJIYIEHHBIMU SKCIEPUMEHTAIHHO.

1.26 O pe3oHaHCHBIX CBOlicTBaX MarHuTocdepbl
3eman

Jeonosuw A.C., Masyp B.A.
Hnemumym coanewno-zemnoti gpusuru CO PAH, Poccus

Maruurocdepa 3emian popMupyercs mpu B3aUMOJEHCTBUU COTHEY-
HOTO BeTPa C T€OMATHUTHBIM TIOJIEM W WMEeT BUJ MOYTHU IyCTOH TIOJIO-
CTH C OYeHb pa3pexkeHHOoil mra3moil. 'panuia MarauTocdepnl - Mar-
HATOLIAY3a, [OCTATOYHO Pe3Kas CO CTOPOHBI HATEKAIOIIErO COJTHEYHOIO
BeTPa, CTAHOBUTCS PA3MBITON TIPU YIAJEHUN B CTOPOHY T€OMATHUTHOTO
xBocra. Takoe crpoenne MarunuTocepbl MOCTYKIIO OCHOBAHUEM JIJIst
TOrO, YTOOBI PACCMATPUBATH MArHUTOCKhEPY KAK TMTAHTCKWUI TPUPOJI-
ubiit MT/I-pesorarop. CobcTBeHHbIE KOMEOAHUS STOMO PE3OHATOPA MPO-
ABJAIOTCA B Buae pa3nnaabix turnos MI/I-konebanuii - ambhBEHOBCKIX
BOJIH, a Takxke Obicrpbix (BM3) u memennbix (MM3) marnuro3syko-
BBIX BOJIH. AjbdBenoBckue 1 MM3-BOJIHBI pacnpoOCTPAHSAIOTCS TIPaK-
TUYECKH BIOJIb CHUJIOBBIX JIMHWN T€OMArHUTHOrO moJist. IlockombKy BCe
CHUJIOBBIE JIMHUW OMHUPAIOTCS HA BBICOKOIPOBOSILYI0 HOHOCKhEPY, KOTO-
pas xoporro orpazkaer 3tu MI'JI-komebanusi, oHU (POPMUPYIOT CTOSTINE
BJIOJIb CUJIOBbBIX JIMHUI BOJIHBL. AJTb(BEHOBCKUE BOJIHBL - €/IMHCTBEHHBIE
u3 MI/I-konebannii, B KOTOPBIX BO30YXKTAETCS KOMIIOHEHTA 3JIEKTPU-
9eCKOrO TMOJI B HAMPABIEHUU B0 MATHUTHBIX CHJIOBBIX JIMHWHA. JTO
CO3/1aeT BO3MOKHOCTH JIJIsS M3MEHEHHS IUTY-YIJIOBOIO DACIpe/eIeHns]
9acTuI] MarauToCGhepHO Ia3Mbl, YTO IPUBOJUAT K MX BBHICHITAHUSM B
nonocdepy u GOpMUPOBAHAIO MOJTAPHBIX CHIHUM.

Kax anndnenoBckne, tTak 1 MM3-BoaHBI MOryT BO30YKIATHCS B
MarauTocdepe Mpu UX B3AUMOAEHCTBUU C OBICTPHIM MATHUTHBIM 3BY-
KOM HA PE30HAHCHBIX MOBEepXHOCTsX. BM3 BOJHBI MOI'YyT MPOHWKATH B
MarauTochepy u3 COTHETHOrO BeTpa, uiau (pOpPMUPOBATHCSA CABUTOBBIM
TEYEeHWEM HA MArHUATOIAY3€e NPHU 00TEeKAHUU MArHATOC(EPDI COTHEIHBIM
BeTpoM (HeycroitunsocTbio Kenbeuna-TenpMrombua). 13-3a HeOmHOPOI-
HOCTH TJIa3MbI, B Maruutocdepe 3emin (hopMupyTCcss 00beMHBIE PE30-
HaTopbl Aj1s BM3-BosH, cOOCTBEHHBIE YACTOTHI KOTOPHIX BBIIEIAIOTCS
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B HAOJIIOAEMBIX CIIEKTPAX TEOMATHUTHBIX IyIhCAIUI B CAMON HU3KOYa-
croruoit ux gacru. MM3-BosiHbl, B OT/iane OT ajib)BEHOBCKUX, OOBITHO
CUJIbHO 3ATYXAlOT MU B3aWMOAEHCTBUU C (POHOBON MIa3Moii. ITo ma-
€T BO3MOXKHOCTB MTEPEHOCA MOMEHTA [IBWKEHHUsI U3 COJTHEIHOrO BETPA B
marauTocdepy ¢ morokoM BM3-BoiH u MOCIEIYIONUM PE30HAHCHBIM
B0o30OyxkearnemM MM3-BosiH, nepesaomux uMIyabc (poOHOBON MAarHUTO-
cdepnoii mrazme. Takum 0Opa3oM MOKeT chOpMUPOBATHCS OTHA U3 BET-
Beilt MaruuToChepHON KOHBEKINY B JOJISIX T€OMArHUTHOTO XBOCTA, MIPH-
MBIKQIOIIHAX K MAarHUTOIAY3€.

1.27 MeToa MmoagenmpoBaHUd W MPOTHO3MPOBAHUS
MOHOC(EPHBIX JJTaHHBIX HA OCHOBE
COBMeEMNIeHNs BeliBJIeT-TIpeoOpa3oBaHud U
Moeeii
aBTOpErpeccuu-rmpoONHTETPUPOBAHHOTO
CKOJIB3SIIET0 CPETHETO

Mandpuxosa O.B.12, I'nywkosa H.B.'2, XKusemvee U.B.!

L Hnemumym woemodusuneckur uccaedosaruli u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Kamuwamexuti 20cydapecmeennoii mexnuneckuti yHueepcumen,
Poccuas

Pabora nanpapiieHa Ha CO3JAHUE TEXHOJIOIHMHA M HPOIPAMMHBIX CH-
CTEeM TI0 U3YYEHHUI0 BPEMEHHOTO XOJa MapaMeTpPOB HOHOCKEPHI, U BhISIB-
JIEHUIO AHOMAJINil, BO3BHUKAIONIMX B MEPUOILI HOHOCHEPHBIX BO3MYIIE-
uwii. [Ipemioxken mMeros MojenupoBanus crokoiHoro ((poroBoro) xoza
KPUTUYIECKON 9aCTOThI HOHOC(EPDI, OCHOBAHHbBIN HA COBMEIIEHUN KPAT-
HOMACIITAOHOIO AHAJIA3A C METOJAMU ABTOPErPECCUH-ITPOUHTEr PUPO-
BaHHOTO cKOMb3sIero cpeauero (APTICC). Meros mo3BoJIsSIeT BBIJEIUTD
XapaKTePHBIH X0 HOHOCHEPHBIX JAHHBIX, MOCTPOUTEH WX MTPOrHO3 C IIa-
TOM YTPEKJIEHUS TATH YaCOB U BBIBUTH AHOMAJINU, (POPMUDYIOIIHECS B
MePUOIbI HOHOChEPHBIX BO3MYyTIeHuit. I[IpuMeHerne KparHOMacIITabHO-
IO aHAJIN3a [MO3BOJISIET PA3JIOKUTH BPEMEHHOM PsiJl HA COCTABJISIONINE U
YIPOCTUTH CJIOXKHYIO CTPYKTYPY PErUCTPUPYEMBIX MOHOCKHEPHBIX TaH-
HbIX. PazpaboTaHHbie Ha €r0 OCHOBE BHIYUCTUTEIHLHBIE AJITOPUTMBI 06€C-
MEYUBAIOT BbIJENIeHHEe HWH(MOPMATUBHBIX COCTABJISIONINX U MOJABJIEHUE
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myma. [Homygaennste cocrapmsmomue mogenupytorcs APTICC-meronamu.
[TporuosupoBanue u aHaaM3 OCTATOYHBIX OMMOOK MOJENEH MO3BOIAIOT
BBISIBUTH aHOMAJINHU, (DOPMUPYIOIINECS B MEPUOILI MOHOCHEPHBIX BO3-
mytnenuit. TTpeioskeHHbIi MeTO MOIETUPOBAHUS HOHOCHEPHBIX JTaH-
HBIX TAKKE MOYXKET ObITh HCIOTB30BAH [T PENICHUS 38, 1a491 A0 THEHHS
IIPOIYCKOB B JIAHHBIX, C y9€TOM MX CyTOYHOTO W CE30HHOIO XOJIA.

JLJ1s1 OLIEHKY MEeTO/Ia UCTIOIB30BAJIUCH JJAHHBIE KPUTHIECKONH JaCTOThI
uonocdepsi crannuu [Taparynka (n-os Kamuarka, UKUP JIBO PAH),
a TaK)Ke JIAHHBLIE O IIOJIHOM 3JIEKTPOHHOM COJIEPXKAHUM B MOHOChEpe
unan Kamuarkoit. B mporiecce MOmenmpoBanuss M aHaan3a OCTATOUHBIX
OIUOOK TOJIYUYEHHBIX MOIEJeH BBIIEICHBI OCOOEHHOCTH, CBI3aHHBIE C
COJTHEYHOM aKTUBHOCTHIO, & TAKYKE BO3HUKAIOIINE B TIEPUOIbI CUIBHBIX
zeMmyierpsicennii Ha Kamaarke.

1.28 MHcciienoBanue BepTUKAJIbHOI cTpaTu(uKaIum
¢doHOBOTO HamoJIHEHUsI cTPaTOoCcdEPHI
a’pozouada Haa Tomckom B 2010-11rT.,

BBIIIOJTHEHHbIE HaA JuaapHoi cranmun MMOA

CO PAH.

Mapuuwes B.H.

HUnemumym onmuku ammocpepv, umenu B.E. 3yesa CO PAH,
Poccuas

AHau3upyoTcs IKCHEPUMEHTAIbHbIE JAHHBIE [0 W3MEHYUBOCTH
BEPTUKAJIbHO-BPEMEHHON CTPYKTYPhI a3P0O30JIs, MOy IeHHBIE HA, JINIAD-
HOM KOMILJIEKCE MaJjIOi CTAHIMKA BHICOTHOTO 30HINPOBAHUS aTMOCKhEpHI
NOA CO PAH 3a nepuox 2010-2011 rr. XapakTepHoit 0COGEHHOCTHIO
YKA3aHHOIO TEepUO/a OBLIO MPAKTUYECKOE OTCYTCTBHE BYJIKAHUYIECKON
aKTUBHOCTHU C BeIOpocamu B crparocdepy. IloaTomy Bo3HHKIA BO3MOXK-
HOCTB [IJIsT M3YYEHUs TIOBEIEHUsT BEPTUKAILHON CTPYKTYPHI (hOHOBOTO
a’po30Jid B CTpaTrocdepe TMOMECIIHO 33, OTIEJIbHBIE HOYN B TEUECHUE
aByx Jjert. Ilo pe3yspraram aHa/n3a BBISBJIEHBI OTJIAYAS BEPTUKAJb-
HO#t crparudukanun asdpozoss mexay 2010 uw 2011 r Jdna 2010 r
MAKCHUMAJIbHOE Aa3PO30JIbHOE HAIOJHEHWE OTMEYasjoCh B SHBAape 110
BBICOT 30 KM, ¢ (beBpasisi HAUNHAJIOCH €r0 yOBIBAHUE 10 TPAKTUYIECKOTO
WCYE3HOBEHUST B MAPTE-aBI'yCTe, & C CEHTAOPS MTPOUCXOINIT YCTONINBBII
poct. B 2011 r. Haba101a10CH 060I€€ HHTEHCHBHOE U MPONOJIKUTEIHHOE
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aspozosnpHoe HanosHenue crparocdepsr. Tak, BbICOTA NPOTAKEHHO-
CIU a’dPO30JIbHOM KOMIIOHEHTHI B sgHBape-mapre jgocrurana 40 kK,
OTCYTCTBHE a3PO30JIs B CTPATOC(EPE OrPAHUTIHIOCH TPEMS MECAIAMHE
(Maii-mion).

1.29 Anajan3 moTeHIUaJbHbIX BO3MOXKHOCTEH
JUIAPHBIX U3MEPEHUII MJIOTHOCTU BO3yXa B
cpemHeit armocdepe

Mapuves B.H., Bouxoscxuii /[.A.

HUnemumym onmuru ammochepn, umenu B.E. 3yeea CO PAH,
Poccuasa

B pabore Ha OCHOBE YHCJIEHHBIX PACUYETOB IMPOBEIEH AHAJHU3 IO-
TEHIMATIBHBIX BO3MOXKHOCTEH JTUAAPHBIX M3MEPEHUN MIOTHOCTA ATMO-
cdepnl B cpenmeit armocdepe. Boraucaenunst mpoBOARINCH IS JTHIAPA
C JIOCTATOYHO YMEPEHHBIMU TEXHUYECKHMMHU XAPAKTEPUCTUKAMU: IIepe-
marunk: TBepaoreabubiii Nd: YAG-yasep ¢ AIuHOM BOJHBI U3JIyYeHUS
532 uMm, sueprueit ummyabca 0.8 1k, gacroroit mockimok 20 I'm. Ilpuem-
Had cUcTeMa: IJIaBHOe 3epkaso paguycoMm 0.3 u 0.5 m, nose 3penus 0.1
u 1wmpaz, cnekrpasibHas mupunaa ceeroduabrpa - 0.5, 1 u 10aMm. Bpe-
M HAKOILIEHUs CATHAJA - 10 MUH IPU MPOCTPAHCTBEHHOM Pa3PEeIeHun
1 kM. PaccmarpuBaiuch Tpu BapuaHTa 30HINPOBAHUS: C YPOBHS 3eM-
s, ¢ 6opra camosera (Bbicora mojera 10km ) u ¢ cermenta MKC u3
KOCMOCa ¢ BbicOTON 0opbutht 414 kM. [Tokasano, 9T0 Ha ypOBHE CTaH-
JaptrOro orknoHeHust 10% s HaAWIydIIero BapHaHTa - CAMOJIETHO-
ro JocTKuUMbl BbICOTBI : 40-65 kM - aHem, 50-70 - B cymepkax, 55-80
- Houblo. Ilpu HabMIOAEHNAX M3 KOCMOCA 3a CYET OOJIBIIOrO YIAJICHUS
KOCMHWYECKOr0 anmnapara OT 00beKTa 30HIUPOBAHUS MOIOOHBIE TIOKA3a-
Tenu caMble HU3KHe:33-55 KM - JeHb, 45-67 - Houb. [Ipn HazeMHBIX U3-
MEPEHUSX AATA30HBI JOCTUKUMBIX BBICOT 3AHUMAIOT MPOMEKYTOTHOE
MTOJIOYKEHHE.
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1.30 IloBeneHme BEPTUKAJIBHOIO paclpeaeaeHus
TeMIIEPATyPhl U MJIOTHOCTU BO3/IyXa B
cpenHeit armocdepe Ham ToMcKoOM BO BpeMs
cTpaTocdepHBIX MOTENJEHUI U CITOKOWHBIE
nepuobl.

Mapuves B.H., Bouxoscxuii /[.A.

Hnemumym onmuku ammocpepv, umenu B.E. Byeea CO PAH,
Poccuas

B pabore npoBesen aHan3 BIUSHUS 3UMHUX CTPATOCHEPHBIX IMO-
remtenuit (CII) Ha 0COBEHHOCTH BEPTUKAJILHOIO PACHDPEIEIEHUs TeM-
mepaTypbl ¥ IIOTHOCTH BO3ayxa B cpezueit armocdepe nas Tomckowm.
Paccmorpenst Buesanuste CIT 3um 2009/10, 10/11  11/12 romos u et-
uue neproabl 2010-12r1. ¢ ycTOHYMBBIM BEPTUKAIBHBIM pacIpeaesieHueM
Temmeparypbl. 1loka3zaHo, 9TO /1J1si BOSMYIIEHHBIX yCJIOBUl, BHI3BAHHBI-
vu CII, orkioHeHUs TeMmepaTypbl U IIOTHOCTH BO3/LyXa OT CPEIHUX
3HadeHuit uayT B nporuBodasze. Ix MakcuManbHAsA aMILTATY/Ia HAOIIO-
Jaercd Ha BbIcOTax 35-40kM m Moxker mocrurarb +30% nmsa Temmepa-
rypol u -30% muia moTHOCTH. [IpU CIIOKOWHBIX YCIOBUSIX B JIETHUE M€~
CATBI OTKJIOHEHHS TEMIIEPATYPHI HAXOAATCA B OCHOBHOM KOpmaope - 6%
+ +8%, a mrorHOCTH BO3AyXa - 8%+15%.

1.31 JImmapHble ucCCJIeJIOBaHUS ITPOABJIEHU
BHE3aMHBIX CTPATOC(EPHBIX MOTENJIEHUI HA,
Tomckom 3um 2010/11 u 2011/12rr.

Mapuues B.H.

Hnemumym onmuku ammocpepv, umenu B.E. 3yeea CO PAH,
Poccuas

OTcexeHbl TPOSBIEHUS] 3WMHErO CTPATOCHEPHOrO TOTEIIeHHsT
(CII) 2010/117rr. m 2011/127rr. (stHBapb), asbl HEpexona BO3MYIIEH-
HOI'O BEPTUKAJIbHOro pacupeesenus remieparypol (BPT) k crabusbho-
My coctosiauio (bespanb-mapr), crabunusanus BPT (anpenb-uos6pb).
O6a crparocdepHbIX TOTEIIeHNsE OTHOCUINCH K MUHOPHOMY THUITY, TIPH
KOTOPBIX HE MMPOUCXOINIIA MEPECTPONKA IUPKYJISIINN BO3IYITHBIX MACC B
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crparocdepel. 3umnee noremnenne 2010/11rr. oTMedanoch B AHBApE C
HE3HAYUTEJIbHBIMYU [OJIO2KUTEIbHBIMUA OTKJIOHEHUAMH TEMIIEPATYPbL OT
CpeTHEeMECSYHBIX 3HAUEHW B €ro MepBOil JeKaIe W 3aTeM IBYMS MaK-
cumymamu 14 u 15 aaBapsa Ha BeIcOTe 30-40KM ¢ oTkjaoHeHmEM 70 45K.
Hauaso CIT 2011/12rr. u3 nunapabix usMeperuii 66110 3abuKCUpOBaHO
26 mexabps 1 IPOJOKAIOCH ABe mekaanl aaBapsa 2012r. MakcumasibHoe
passurue CII npoucxoauio B kouue aekabps 2011 - nepBoil gexaje sH-
Baps. Haubosbiime OTKJIOHEHUsT TeMTIEPATypbl HAXOAWINCH HA YPOBHE
40-60K B mHTEpBaje BHICOT 35-45KM.

L(http:/ /www.geo.fu-berlin.de/en /met /ag/strat /index.html)

1.32 JInmapHble M3MEpPEHUs MJIOTHOCTH BO3/yXa B
cpenneit armocdepe. MogenupoBaHue
TOTEHINAJIbHBIX BO3MOXKHOCTEIT B
Y®P-obsacTu cruekTpa

Mapuues B.H., Boukosckuti /.A.

Unemumym onmuru ammochepv, umenu B.E. 3yeea CO PAH,
Poccuas

B pabore BbIMOHEH aHAJW3 OIEHKH MOTPENTHOCTEH JIMIAPHBIX
“3MepeHuil I0OTHOCTH cpemreit armocdepnl. PaccmarpuBasics ycranos-
sennblit Ha Mexaynaponuoii kocmuueckoii cranuuu (MKC) smgap. B
KadyecrBe mepejarduka jaugapa obu1 B3gr rBepioreiabhbii Nd:YAG —
Jla3ep ¢ m3aydeHneM Ha 3 M 4 TapMOHMKAX C JJIUHAMU BOJTH 353 m 266
M. Pacdernl mpoBefieHBI 71 JIUAapa ¢ YMEPEHHBIMH ITapaMeTPaMMU:
sueprusg uminyiabca 0.471x (353um) u 0.2/ (266HM), 9acTOTa MOCHLIOK
20T, Bpemsa nakomnenus 60 c, paauyc npuemubix 3epkai 0.3 u 0.5 M.,
roJjie 3peHus npueMHoro rejeckona 1 u 0.1 Mpas, OI0Ca MPOILYCKAHUS
ceerodubTpoB 0.5, 1 m 10 HM, TPOCTPAHCTBEHHOE pa3pereHne 1KM.
PesynbraTsl anamm3a MOKa3a/H, 9TO C M3JIYUYEHWEM Ha, JITHHE BOJIHBI
353 HM B 3aBHCHMOCTH OT MApaMEeTpOB Juaapa Ha yposre 10% norper-
HOCTH U3MepeHWil MOKHO OXBATUTH JUANA30H BBICOT B CPEHEM OT 75
KM B HO4YHOe BpeMs u OT 55 B nHesHoe 10 10 KM (HUKe pacyerbl He
mpoBOAUIKCEH). Ilpu pabore ¢ u3aydenuem Ha 266 M Ha yposue 10%
MTOTPEINTHOCTH YIAETCS TMPOJIBUHYTHCS 10 IPAHUIILI BepXHEH Me30cdhepbl
90 KM W TPOHWKHYTH BLJIyOb aTMocdepbl 70 BHICOTHI 38 KM. Taxmm
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0o06pa3oM, UCIIOIH30BAHKE JIBYX FAPMOHUK MO3BOJIAT OCBOUTH JAMAIA30H
BBICOT u3MepeHuil miorHocTu Bozgyxa ¢ 6opra MKC ¢ 90 km 10
TPOMOC(EPHI.

1.33 YacTuiibl BBICOKUX dHEPruii m arMmocdepHbIe
MPOIIECCHI

Muponosa H.A.

Canxm-Ilemepbypecruil 20cydapcmeentsiil yHusepcumem,
HMruemumym Qusuxu, Poccus

OCHOBHBIM HCTOYHHKOM HOHUBAIUHU CpeaHell W HuXKHell aTmocde-
pbl 3eMyi SBIAIOTCS IHEPTUYHBIE YACTHUIbI, MPUXOJSINAE U3 KOCMO-
ca. OObIYHO ITO MOHUBAIUS OT KOCMHYECKHMX JIy4deil, KOTOpbIe BCEeria
npucyTcTBYIOT B armocdepe. OgHAKO B CiIydae OYEHb CHUJIBHBIX COJI-
HEYHBIX BCIIBIIIEK, COJIHEUHbIE dHeprudnbie yacruipl (SEP) moryr mo-
CTUTaTh CpeqHuil/HIKHeH aTMocdepsl, yBeIndrBasi CKOPOCTh HOHHM3a-
[UU JI0 HECKOJIbKUX IMOPSIKOB B MOJISIPHBIX MIHPOTax. TemaTudeckue
HCCJIEIOBAHNUS COJTHEYHBIX MPOTOHHBIX COOBITHI C PA3JIMYHBIME SHEPIH-
SIMW YACTHUI[, ¥ UX BJIWSHWUE HA PA3JIMYHBIE aTMOChEpPHBIE MapaMeTphl,
HAIPABJIEHbI HA OIEHKY pojiu Bauguus cojnednsx (SEP) u rajmakru-
geckux (GCR) gacrun Ha MUKpPOQU3UIECKUE MTPOLECCH MOJISAPHON aT-
mocdepnl. OraenbHbie uccaeaoBanusa dkcrpemManbubix SEP nokazamu
BO3MOXKHBIN BKJIAJ HOCJEIHUX B €CTECTBEHHBIE BAPUAIUHN COJIEPXKAHUS
aspozoiid. Tem e meree, 3PEKT AOMOTHATETHHON HOHU3AINH OKPY 2Ka-
IOIIEr0 BO3IyXa B OOPA30BAHWM A3DPO30Jis SBJISETCS HE3HAUYUTETHHBIM,
10 CPABHEHUIO C BJIUSHUEM TEMIEPATYPHI, 1 MOYKET UMETh MECTO TOJIHKO
B XOJIOJHBIX MOJISIPHBIX aTMOCKHEPHBIX YCIOBUSIX.
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1.34 /AByXIIyHKTOBBIiI MOHUTOPUHT
ceiicmoakTuBHBIX 00sacteit B Kamuarckom
permoHe ¢ IMOMOIIHI0 CUTHAJIOB I'PO30BBIX
pa3pdaa0B

Myanaapos B.A.Y, Apeynoe B.B.', A63aremounosa JI.M.",
Meavrnuxos A.H.2, dpyorcun I 1.2

L Unemumym wocmodusuneckur uccaedosanuti u aspoHomus uMm.
I0.I' Hlagepa CO PAH, Poccus
2 Hnemumym xocmopusumeckus ucciedo6anuti U pacnpocmparenis
paduosoan /[BO PAH, Poccus

PaccMoTpensl MeTonMKa M TIPEIBAPUTETbHBIE PE3YIHTATHI MOHUTO-
puHTa CceificMOAKTUBHBIX obsacreii B Kamuarckom pernone mo wHabIro-
JEeHUSIM B JIBYX MYHKTAX JIEKTPOMATHUTHBIX CHUTHAJIOB I'PO3OBBIX Pa3-
panoB - armocdepuroB. OnuH MYHKT HAOMIOJEHUST PACIOTATAETCS B
okpecrHocTH ZIKyTCKa, B KOTOPOM AHAJIM3UPYIOTCH CUTHAJIBL arMocde-
PHUKOB OT I'PO30BBIX UCTOYHUKOB ¢ Janbrocreit 2000-12000 kM, mpoxod-
mme Haa KaMdarckuM peruoHoM. B HEKOTOPBIX CIIydasx s MOBBIIIE-
HUS TOYHOCTU WU3MEDPEHWH JOMOJHUTETHHO WCIOJIb3YIOTCA JTAaHHBIE Ha-
omonennit B . Heprourpu. PaccmarpuBarorcst aMIIATYIHBIE BapUAIIAN
CUT'HAJIOB, ODYCJIOBJIEHHBIE CEICMUYECKUMU BO3MYINEHUSMHU B HUYKHEH
nonocgepe. Bropoit myukr pacmonaraerca na Kamuarke B ¢. I[Taparyn-
ka (ct. KapbiMimuaa), B KOTOPOM aHAIU3UPYyIOTCa "mecTHble" 3/1eKT-
POMAarHuTHBIE CUTHAJBI W JAJbHUE, COOTBETCTBYIOIINE MEPBLIM 30HAM
Openens va Kamuarckoil uactu Tpacchl pacnpocTpaHenus arMocdepu-
KOB OT I'PDO3OBBIX MCTOYHHUKOB 70 CT. fKyrck. Takas mapa mpueMHBbIX
[YHKTOB [T03BOJIsieT OObEeIMHUTH BO3MOXKHOCTHU JBYX MOHUTOPUHIOBBIX
MEeTOJIOB OOHAPYIKEHUST CEHCMUIECKUX COOBITHI M WX MPEIBECTHUKOB B
Kamuarckom permomne.
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1.35 Bapmannm MeTeopoJIOTHYECKNX U
aTMochEePHO-3JIEKTPUUIECKNX BEJNYNH B
JBIMAaX OT MOIMHBIX JIECHBIX MOXKAPOB

Haeopexud ITL.M.', Hnnoaumoe H.H.', Kabarnos M.B.,
IIzanrazos FO.A.?, Cmupnos C.B.

L Hnemumym mMonumopunza KAUMAMUNECKUT U SKOA02UMECKUT
cucmem CO PAH, Poccus
2 Uncmumym onmuxu ammocgepv. um. B.E. 3yesa CO PAH, Poccus

OKCTpeMaJIbHBIE TIOTOIHbBIE YCIOBUS, CIOXKUBIIUECS B JIETHUN Tepu-
o7 Ha TeppuTopun eBporneiickoii gactu Poccum B 2002 u 2010 rr. u Ha
reppuropun Cubupu B 2004 u 2012 rr. mpuBesn K TMOSABIEHUIO GOJIb-
IIIOT0 KOJIMYECTBA JIECHBIX W TOPMSHBIX ITOXKAPOB, COMPOBONK IABIIAXCS
CUJIbHEHINNM 33/bIMJIEHUEM aTMOChEPHI.

Te ocobbre cuTyamuu, KOTOPbIE CKJIAJBIBAIOTCS B JIBIMOBOM CMOT€
OT JIECHBIX TIOXKAPOB, OTHOCSTCS K YUCIY HEIOCTATOYHO M3YyYEHHBIX B
9aCTU BapHUANW IJTEKTPUIECKUX MAPAMETPOB MPU3EMHON aTMOCHEPHI.
IIpu necupix moxkapax B Tomckoit obsactu B 2004 roxy 6pwio obHa-
pyzxeno caenymouiee. C ycusieHueMm 3a/biMieHus (C yBeJIUYEHUEM KOH-
HEHTPAIUA JBIMOBBIX YaCTHUIL) HAPSIKEHHOCTH 3JIEKTPHUYECKOTO TIOJISA B
npuseMHOM cioe ymenbinaercs ¢ 200 mo 30-60 B/m. leranbHble nccie-
JIOBaHUS ITUX TPOIECCOB ObLIN MPOBEIEHBI TPU JAJIUTEIbHBIX JIECHBIX
noxkapax B Cubupu jerom 2012 roga.

B nokanaze npejcraBienbl pe3ybTaTbl ITUX UCCHIEI0BaHui. AHamus
JAHHBIX MOHUTOPWHTA ATMOCKHEPHO-IIEKTPUIECKUX TTAPAMETPOB BO Bpe-
Msi MAaKCHMAJIbHBIX KOHIIEHTPAIUN IBIMOBOTO a3P030Ji B MPU3EMHOM
CJI0€ OT y/IAJIEHHBIX JIECHBIX MMOXKAPOB MMO3BOJIMII BIEPBHIE OOHAPYKUTH
3¢ deKT CyTOYHBIX WHBEPCHUIl HANPSIKEHHOCTH JIEKTPUIECKOTO TIOJIst C
kosiebanusamu or 300 u 6osmee B/m B aneBnbix ycnosusx jo -300 B/m
HOubl0. OOHAPYXKEHHBIN 3D@dEKT MO CYyTOUYHON BapUAINU JIEKTPUIE-
CKOT'O TOJISE B TIPU3EMHOM CJIO€ BBIJIEISIETCS W3 M3BECTHBIX TEM, 9TO OH
YCTAHOBJIEH TIPY JIBIMOBOM CMOT€ OT JIECHBIX TIOXKAPOB, YaCTO W HATOJI-
IO OXBATHIBAIOIIUX OOJIBIITHE TEPPUTOPUH MHOTUX perwoHoB. IIpemma-
raeMasi mHTepIperamnus 3Toro 3hdeKTa He MTPOTUBOPEYUT W3BECTHOMN
1D Py3UOHHO-KMHETUYECKOM MO/IeJI MOHHOM 3apsA/IKA a3PO30JIs.
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1.36 Omenku cocrogHud u AuHaMuku D-obgacTu
nouocdepbl KOCMIYECKUMI PAANOCPEACTBAMU

Hazopexut II.M., 3yee B.B.

Hnemumym monumopuraa KAUMAGMUNECKUT U IKONO2UNECKUT
cucmem CO PAH, Poccus

Obsacrs D, kak HE omHa Jpyras 00JIacTb MOHOCHEPHI, ABIAETCH
HEJIOCTATOUHO MCCJIEI0BAHHOM. D10 00yCsI0B/IEHO KaK ee cocraBoM (OT-
PUILIATEIbHBIE MOHBI, KJIACTEPHBIE HOHBI) U IUHAMUKOl (a3pOoIorndeckue
¥ METEOPOJIOTHIecKre (haKTOPHI, HIOHU3AIUS COJHEIHBIMU U TaJIaKTHIe-
CKUMM KOCMUYECKUMHU JIy9aMU), TaK U OTCYTCTBUEM METOJOB, [O3BOJIs-
FOIIUX BECTH PETYJISIPHBIN MOHUTOPWHT B ILTAHETAPHOM MAacIiTabe.

B nmokiaze npemozken m 06Cy2K/IA€TCsT METOJ, OTIEHKN COCTOsHus D-
obsactu u ocHoBaHus FE-obmacTu noHocdepbl KOCMUYECKUMU CPEICTBA-
MU, OCHOBAHHBIHN HaA aHAIM3e auddepeHITnaIbHOrO MOTJIOMIEHUST PAIHO-
BOJIH OOBIKHOBEHHON ¥ HEOOBIKHOBEHHOM TOJISPU3AINi B HU2KHEH HOHO-
cdepe. IIposeaer MoeTbHBIN AHATN3 JAHHBIX CITy THHKOBOTO HOHOCKhEP-
HOIO 30HJMPOBAHUS B TOJIOCE YACTOT, IPEBBIMIAIONINX 9aCTOTY OTCEYKHU
fxF2.

Ha ocHoBe MOmeNbHOrO aHaIM3a JAHHBIX CITYTHUKOBOTO MOHOCHEP-
HOTO 30HIWPOBAHUS B IMOJIOCE YACTOT, TPEBBIMIAONINX YACTOTY OTCEUKU
fxF2, nokazaHa MepCneKTUBHOCTD UCIOTB30BAHUS ITON MOJTOCHI YACTOT
30HIUPOBAHUS [/ TJI00ATHHOTO KOHTPOJIS cocTosgHust D-obmacTi moHO-
cdepsl.

Hanmuane orpakarormeli TOBEPXHOCTH (3eMJn) He TpebGyeT yBenye-
HUSI MOIIHOCTYA OOPTOBOTO MEPEIATINKA MOHO30HIA, 8 PACIOJIOXKEHUE
aInmaparypbl HA CIyTHAKE TIO3BOJISET OCYIIECTBUTH ONEPATUBHBII MOHU-
TopuHr D-00/1acTH, PACIONIOKEHHON HAJl CEHCMOAKTUBHBIMUA DErMOHAMHA
[LJIAHETHI.

1.37 MWcciaemoBanue JUHAMUKNI
BBICOKOBO30Y>KIE€HHBIX COCTOAHU aTOMOB
BepxHeil aTMocdepbl

Henomunawut FO.A., Ilepescoeun A.C., Illesuyoe B.M.

Hnemumym Kocmopuduueckux uccaedosanutll U pacnpocmpaHeHus,
paduosoar [IBO PAH, Poccus
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BoicokoB036y K I€eHHBIE ATOMBI B BEpXHEiT arMocdepe BhI3bIBAIOT NH-
Tepec HIMPOKOro Kpyra cruenuaiucros. Ha cerogusminuii gjenb onn ocra-
FOTCST MAJIO U3YUIEHHBIM SBJICHUEM.

B pabore mpescTaBiieHbI EPBBIE PE3YJIBTATHI IKCIEPUMEHTATHHOTO
WCCIIEIOBAHUS TUHAMUKU BO30YKJIEHHBIX ATOMOB BepxHEil arMocdepbl
C MOMOIIBIO CIEKTPOAHAM3ATOPA. [10JyYeHbl JTUHUK CIIEKTPA aTOMOB
kucaopoma. ComocraBiieHbl pe3yabraTbl HAOIIOJEHUS HMOHO30HIAA U
KaMepbl HOYHOTO HEDA C MOJIYyUYEeHHBIMU JAHHBIMU.

1.38 BepTukanbHble TEMOEPATYPHBIE BapuaIluu B
3uMHel arMocdepe Haa fAKyTCKOM Mo
JAHHBIM ONTHUYECKUX U3MEpEeHUit

Huxonrawrun C.B., Ammocoe I1.I1., Henamwves B.M., Tumos C.B.,
Koamosckoti M. 1., Pewemnuroe A.A.

Hnemumym Kocmogusuveckux uccaedosanut u asporomuy um. FO.T.
IHTagepa CO PAH, Poccus

[IpencraBimensl pe3yabTaThl OJHOBPEMEHHBIX H3MEPEHWil TeMiepa-
Typbt armocdepst or 0 70 100 KM JUAAPHBIM, CIIEKTPOMETPUYECKUM U
unrepdepomerpudeckumu Merogamu B 3umHee Bpems 2008 r. B fxyr-
cke. [TokazaHo, 9TO CTPYKTypa BEPTUKAIHHOTO MPOMUIIS TEMIEPATYPhI
BO BpeMsi CTPATOC(EPHOr0 MOTEIJIEHUsT UCIBITHIBAET MPOTUBO(A3HBIE
BapUANMM U OIPEESSeTCS PACIPOCTPAHEHUEM BBEPX IIJIAHETAPHBIX
BOJIH.

1.39 ArmocdepHO-3/IeKTpUuIeCcKuii KpuTepuii
a3pO30JIbHOIO U PaANOAKTUBHOTO 3arpda3HeHud
aTMocdepsI

Hanwuwxunae H.H., Ilempos A.U., Ilemposa I.T.
FOocnorti pedeparvnnti ynusepcumem, Poccus

B pabore obcyxkmaercs MeToa KOHTPOJS a’3pO30JBHOIO W pa-
JMOAKTUBHOTO 3arpsi3HeHusi arMocdepbl Ha OCHOBE WCIOJIb30BAHUS
9KCIIEPUMEHTAIbHBIX JAHHBIX O KOHIIEHTPAIUN JIETKUX MOHOB U 00beM-
HOI aKTWBHOCTH pajioHa-222 B mpu3eMHOM cjoe armocdepe. Uccmemxys
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XapaKTep 3aBHCHMOCTH MEXKJY STHMH BEJIMYMHAMEH MOXKHO CYJHUTb
KaK O IPHCYTCTBUM a3po3osieil B armocdepe, TaK M O NPUBHECEHUU
B aTMochepHBI BO3IyX HEXapaKTEpHBIX JI €CTECTBEHHBIX YCJIOBWA
PAINOHYKIUIOB. IIpoBeneH CpaBHUTENbHBIH aHAIN3 JAHHBIX, MOy YeH-
HBIX B KOMILIEKCHBIX SKCIIEJUIHAX, TPOBOJAUMBIX B TEYCHHE PAIA JIET
B I. PocroBe-Ha-/IoHy, B HECKOJIbKUX IYHKTAX CEbCKOXO3AHCTBEHHBIX
paitonos Pocrosckoit obsactu u na nuke Yerer (IIpusnsbpycne). Pac-
CUNTAHHBIE 3HAYEHNUS KPUTEPHUS B IEJIOM COOTBETCTBYIOT a3pO30JLHOI
W paJuaIMOHHON 0OCTAHOBKE B KAXKJIOM MyHKTE HAOIIOICHWH.

1.40 Panon-222 xak dakTop, omnpeaeaaronmnii
JIEKTPUIECKOE COCTOSHNE IIPU3EMHOrO CJIO
aTmocdepsl

Ilemposa I'T.', Ilempos A. M.}, Hanwuwwuna H.H.,
Cmapocmuna O.I1.1?

L FOoicnmiti gpedepanvrviti yrusepcumem, Poccua
2 MBOY COIII M53, Poccus

B pabore paccmarpuBaioTcs pe3ysibTaThl IKCIEIUIINOHHBIX U3MEpe-
HUW aTMOC(EPHO - 3JIEKTPUIYECKUX XAPAKTEPUCTUK W KOHIIEHTDPAIIUU
pamoHa-222 B MOYBEHHOM ra3e W Mpu3eMHOM aTrMocdepe myHKTOB Po-
CTOBCKOI 00JIACTH M BBICOKOTOpHO# 30HbI [Ipmainbpychs.

[Tonydennbie B Tedenne psaa IKCIEUINN JAHHBIE AHATU3UPYIOTCS B
KOMILJIEKCE C METEOPOJIOTHIECKUMH XapPAKTEPUCTUKAMU HUKHEH aTMO-
cdepsl € MeTbIo OIpeaeeHnst POJiH PaaoHa-222 B mporeccax GopMupo-
BaHUS €€ IJTEKTPUIECKON CTPYKTYPHI.

[Tokazana CBsA3b COAEPKAHNS PATIOHA B ATMOCHEPHOM BO3IYXE C TEM-
MePATYPHBIM PEKUMOM BepXHero 20-CAaHTUMETPOBOTO CJIOS TTOYBBI, BIIU-
ATOIIUM HA IKCXAJIAIUIO PAJOHA.

ITo pesynbraram u3mepenuilt UMEET MECTO TECHAS KOPPEJISIHsA MEeXK-
JIy 3JIEKTPONPOBOIHOCTHIO aTMOChEPHI U KOHIIEHTpAIMeil pagona-222 B
armocdepHOM BO3myxe. PaccynTaHbl ypaBHEHHUsT PErPECCUM TTOISPHBIX
3JIEKTPOIIPOBOIHOCTEH TIO KOHIIEHTPAINH pajoHa-222 B armocdepe.

Ananu3 BepTUKATBHBIX TPOMUIIEH MOISIPHBIX JIEKTPOIPOBOIHOCTEH
armocdepbl U I'PAJAMEHTa €€ JIEKTPUYECKOr0 MOTEHIMAJIA B HUKHEM
3-MeTpOBOM CJIOE C YYeTOM YCJIOBHiEl ycroiumpocTu armocdepbl u
COZIepsKaAHUS PATOHA-222 TO3BOJSET MPEIJIOKUTL (PU3NIECKH 000C-
HOBAHHYI0 WHTEPIPETAINIO COBOKYITHOCTHA HAOJIONAIONINXC BOIMA3U
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3eMJin aTMOCGHEPHO-3JIEKTPUIECKUX 3AKOHOMEPHOCTEI!.

1.41 O6uapyKeHune KPUCTAJIINIECKAX YACTHUIL B
aTMocdepe MeETO/IOM Ja3epPHOTO
MOJAPU3AMNOHHOr0 30HINPOBAHUS

Camoxeanros H.B.

Havyuonarvnuti uccaedosamenvcruti Tomcxuti 20cydapcmeermviii
ynusepcumem, Poccus

Omnucan MeTon 1a3epHOTO MOMSPU3AIMOHHOTO 30HIMPOBAHUST aTMO-
cepbl, OCHOBAHHBIN Ha IKCIEPUMEHTATHLHOM OIMPEIEJEHIUH BBICOTHBIX
upoduieit marpunbl obparHoro pacceanus csera (MOPC).

Kparko uznaraercs Meronuka W3MEpeHWH W XapaAKTEPUCTUKH YHU-
KAJIbHOT'O MOJISIPU3AIMOHHOr0 Jinapa ToMCKOro rocy1apCTBEHHOTO y HE-
BepcuTeTa. B KavuecTBe WIIIOCTPAIINN BO3MOYKHOCTEH TMPUMEHEHWS T0-
JIIPU3AIMOHHOTO JIUAapa JJs KOHTDPOJS AaHH30TPOIHBIX a3pP030Jib-
HBIX CpEJ| MPUBEIEHBI PE3YJIbTAThI IKCIEPUMEHTAIBLHBIX MCCIIeIOBAHUN
MOPC nepuctbix 06;1aKOB € “36pKATBHBIM OTPAYKEHUEM .

st otnterkn ycmoBuit (popMupOBaHUuSa B aTMocdepe 00JIaKOB € aHO-
MAJIbHBIM ODPATHBIM PACCESHUEM, IPUBEIEHDBI JAHHBIE O METEOPOJIOTU-
YECKUX MapamMerpax arMocdhephl Ha COOTBETCTBYONINX BbICOTAX BOIN3N
MIyHKTa HaOJIIO/IEHUSI.

Pabora Bermonnena mpu GpUHAHCOBOH mommep:kke MwuHOOpasHayKn
P® ('K N14.518.11.7053 u N14.515.11.0032N) u P®PDIU (N11-05-
01200a).

1.42 WccaemoBanuga
reOMarHUTHO-UHAYIIHPOBAHHBIX TOKOB B
JIeKTpumiueckux cerax Kamuarkm

Ceposemnuros A.C., Cusoxonv B.II.

Hnemumym xoemodusuueckux uccaedosanutdi u pacnpocmpaHenus,
paduosoar JIBO PAH, Poccus

TFeomarauTHO-uHIyIMpoBanubie Toku (IUT) asasiorca cepbE3noit
yI'PO30ii Jjid HOPMAJBHOTO (PYHKIIMOHUPOBAHUS TEXHOTE€HHBIX CUCTEM,
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KOHCTPYKISA KOTOPHIX BKJIIOYAET MPOTIKEHHbBIE TOKOIIPOBO/ISIIIIE JJIe-
MeHTbI. B cuity ocobeHHOCTEl 3/IeKTPOCETH HAIIErO PEruoOHa, TAKUX KaK
[IEHTPAN30BAHHAS BHIPAOOTKA, JIEKTPOIHEPTHH KPAEBBIM IIEHTPOM U
wagmane TEQTIC, yranenubx OT morpeduTeieil, OCHOBHBIM CPEICTBOM
JIOCTABKYU SHEPIUU SBJISIOTCS BO3YIIHBIE JIMHUW JJIEKTporepenad. B
9TUX YCJIOBUAX, HA (POHE ITPOM3OINENUX B TAKMX CTPaHax Kak, Hop-
Berust, CIITA v Kanajia aBapuil, 1puIrHOil KOTOPBIX CTAJIO HPOSBIEHUE
I'NT, neobxonuMo W3yUeHWE JAHHOTO SBJIEHUS W B PErHOHAJBHBIX CH-
CcTeMaxX C IEJIbI0 OIEHKW PUCKOB MOJOOHBIX aBAPHUil U TOUCKA CIIOCOOOB
WX TPEYIpPEXRKICHNS.

IIpakTraeckoe n3ydenne I'IT B TeXHOTeHHBIX CHCTEMAaX COMPAXKEHO
C ONPeNesIEHHBIMA TPYAHOCTSAMHU, 3AKIOYAOMUMICI B UCIOJIH30BAHUT
JI0POrOCTOLAIIEero 00OPY/I0BaHUS U HEOOXOIUMOCTH TECHOI'O B3aMMO/IEii-
CTBHUH C KOMIIAHUSME, OOCILY2KUBAIOLIUMU 3TH CUCTEMbI. Teopernyeckoe
2Ke MOJIETUPOBAHME SBJIEHUS TTPUBOJIUT K JIOCTATOYHO TPYIOEMKHUM BbI-
YUCIEHUSAM W TPEOYET WMCYEPIbIBAIONINX JAHHBIX O CTPYKTYPE CaMOi
cucrembl u OKpy2Kkaroriei cpexsl. B 2010 roxy Hamu ObLT IpeiIOKeH U
anpobupoBaH CrHoco0 KCIIOIH30BAHUS BBICIIAX FAPMOHUK TOKA B 3JIEK-
TpOCeTu peruona, kKaxk nagaukaropa ['UT.

C HCrnoIb30BAHUEM MPEJIOKEHHOIO IOJX0/Ia B TeYeHUe TPEX Jier
MPOBOIATCS HAOJIIOIEHUS Ha JTUHUAX dJIeKTponepenad I[lerpomnaBaoBck-
Kamuarckwnii - [laparynka n [lerponaBnosck-Kamuaarckwuit - Yerb-Bomb-
MepenK, KOTOPble MOKA3aJl CBA3b BBICIIUX TAPMOHUK TOKA C TeoMar-
HATHOW aKTUBHOCTHIO. YCTAHOBJIEHO, UTO JJIsi yIYACTKOB JIEKTPUIECKON
ceru Kamuarku, oTsingarommxcs TOMOJIOr e, TeHe3UC reOMarHuTHO-NH-
JYITUPOBAHHBIX TOKOB HOCUT CYIIIECTBEHHO PA3HBIN XapaKTep.

1.43 HeauHeiliHble IBJIEHUS B BUCTJIEPAX

Cueoxonv B.I1., Cannuxos J.B., Yepnesa H.B., /Ipyoscun I H.

Huemumym xocmopuduseckur uccaedosanuti u pacnpocmpare us
paduosoan /[BO PAH, Poccus

B pesynbprare 3sKCIEpUMEHTAIbLHBIX HAOJIOIEHAN, BBIIOJTHEHHBIX
B obcepsaropun "Tlaparymka'(53.02N, 158.65E; L=23), cunxponu-
3UPOBAHHBIX N0 BpeMmeHu ¢ neiictsuem komiiekca HAARP (62.30N,
145.30W; L=4,2), obuapyxena HecranmapTHas ¢opMa BHUCTJIEPOB,
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00yCJIOBJIEHHAS AMILTUTY/IHONR MOIYJIANUel JIeKTPOMATHUTHBIMU WM-
MyJIbCAMHA JIJIATEIbHOCTBIO OKOJIO 1 CeKyH/IbL ¢ 9acTOTON 3aloHeHus:
npumepno 1,1 kI'11, BeposiTHEe BCEro, NCITOTB3YIOIMIUMICS B SKCIIEPUMEH-
TaxX MO PEryJupyeMoMy COPOCY SHEPTHIHBIX YACTHI] U3 PATUATAOHHBIX
mosicoB 3emytn. TIpeyiosken MOAXOM K OIEHKE BapHaluil mapaMerpoB
I1a3Mbl B MarHUTOC(EpPE HA OCHOBE OOHAPYKEHHOTO 3 deKTa.

1.44 AKyCTO-3J1€eKTPOMArHUTHAsA SMUCCULA
auntocdepbl

Yeapoe B.H.*, Hcaes A.FO.', Jlyuenwo B.U.2

L Hnemumym woemodusuneckur uccaedosaruti u pacnpocmpanenus
paduosoar IBO PAH, Poccus
2 Unemumym paduodusuxu u ssexmpornuxu um. A. 5. Yeuxoea HAH
Yepaunn, Ykpauna

IIpoBeneno muccaemoBamme Pe3yabTATOB CHHXPOHHONW DETHCTPAIMN
TE0AKYCTHIECKON IMUCCAU U DPAIUIHBIX KOMIOHEHT 3JI€KTPOMATHHT-
HOTO TIOJIST, TIOIYYEHHBIX B YCIOBUSX HU3KWX TMPOMBIMIIEHHBIX TIOMEX U
BBICOKOT'O YPOBHsI MUKpoceiicmuaeckux Bo3myinennii (Kapoeivimuna).

O6napyrkeHo HaJIMYNE CBA3EH MEXK/Iy aKyCTHUYEeCKUM U SJIEKTPOMar-
HUTHBIM W3JTy Y€HUEM.

[IpuBemeHbl pe3yabTaThl W CAETAHBI MPEIBAPUTENbHBIE BBIBOIBI O
NIPAPOJE W CBOMCTBAX ITUX CBA3EIL.

1.45 HWccaemoBanue BO3aelicTBUS ITapOBOASAHOIM
CMeCH HA reocpeay mpu CBOOOJHOM HMCTE€YEHUN
B armocdepy (MyTHOBCKOE MECTOPOXKAEHIE
naporuaporepm, Kamuarka)

@upcmos ILILY, Yepnes U.H.%, Maxapos E.O.®, Yepresa H.B.!

L Hnemumym xocmodusuneckus uccaredosanuti u pacnpocmparerus
paduosoan, Poccus
2. 000 ’Teomepm”, Poccus
3 Kamuamexutl puavan 2eopusuneckoti cayocove PAH, Poccus
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B redenune HecKOIIbKUX JIET B JIETHUIT [I€PUO/T IIPOBOIUINCH HATY PHBIE
paboThI 110 UCCIIENOBAHUIO HEKOTOPBIX IIAPAMETPOB CBODOIHONI CTPyH 1A~
posozganoii cmecu (IIBC) u3 ckBazkun MyTHOBCKOIO MECTOPOKICHUS
TepMaJIbHBIX BOJ. McciiesioBajicss ypoOBHB a3pOAMHAMHYECKOTO IIyMa,
BoszumKaoIero mpu ucredennu [IBC, u ypoBeHb CeHCMUYECKUX KOJe-
Ganuii BOJIM3U CTBOJIA CKBAXKWHBI, & TAKYKE BAPHUAIUHU JJIEKTPUIECKOTO
OJTst ATMOCEPDI IPU 0OPA3ZOBAHUH TTAPOBOIASIHOTO 00/IaKa B 3aBUCAMO-
CTHW OT TTApaMeTPOB CKBaKUHBI. [loka3zaHo, YTO KOMIIIEKCHBIE HAOITIOIe-
HUs 3a BO3JEHCTBHEM TapOBOJIAHON CMeCH Ha Teocpedy u armocdepy,
MOryT OBITh MCIIOJIB30BAHbI JJIsI CO3/[aHUs IKCIPECC METOIUKHU OIpejie-
JIeHUsI TTapaMeTpoB mapoBojsgHoi. Habromaercs B3anMOCBI3b MEXKIY
pacxogom [IBC ¥ MHTEHCUBHOCTHIO a3POJAMHAMHYECKOTO MIyMa U Ceii-
CMHUYECKUX KOJIEeDAHWA, a CIeKTPATbHbIE XaPAKTEPUCTUKN adPOINHAMHU-
YECKOTO TIyMa 1 3apsii, MapOBOISTHOrO 00JIaKa CBSI3aHBI C MAPOCOIepIKa-
HUEM.

1.46 Pe3yabTaThl 9KCIEPUMEHTAJIBHBIX
HCCJIeJOBAHNII NPOCTPAHCTBEHHOI CTPYKTYPBhI
BO3MYIIEHHON obJiacTu moHOCKEPHI

Dpoaos B.JI.
Hayuno-uccaedosamenvcruti paduopusuveckuts uncmumym, Poccus

B noknajze paccMarpuBaloTCs OTJIMYUATEbHbIE OCOOEHHOCTH I'eHepa-
UK UCKyCCTBeHHOM noHocdepnoit Typoynentnocru (UNUT) na cpemmaux
MAPOTAX B YCJIOBUSAX JHEBHON m HOUHON moHOChepsl. [lokazamno, 4ro
Hu3Kas naHTeHCHBHOCTL T B IHEBHBIX YCIOBUIX OOYCIOBIIEHA, OO
IEeHNeM MOIITHON PAIMOBOJIHBI B HUXKHEH mOHOCdEpe, HU3KOH BBICOTOM
F2-cnos monocdepnr u obpaszoBanueMm 1edOKyCHPYIOMEl JUH3BI HA
BeicoTax 130 - 150 kM. B ycnoBusix HouHOM noHOCKhEPH! BOIM3N YPOBHS
orpaxkenusi BoJHBI Hakauku (BH) mabmiomaercs remepaiusi WHTEH-
CUBHBIX HMCKYCCTBEHHBIX HOHOC(EPHBIX HEOIHOPOTHOCTEH PA3IUIHBIX
maciuTaboB (0T Zosieil MeTpa 10 JIecATKOB KMJIOMETPOB B [IONEPEYHOM K
EOMAIHUTHOMY 110JII0 HAILPABJICHUM ), BJAUAIOIMX HA PACIPOCTPAHEHUE
pammoBosin KB-YKB-JIM amanazonoB. IlosiBmenne WMCKYyCCTBEHHBIX
HEOTHOPOIHOCTEH € MACIITA0AMU TECATKU-COTHU METPOB PETHCTPHUPY-
ercs ot BbicoT E-cios mo BeIcOT BHermHeit monocdepnl. Ha BbicoTax

43



250 - 400 kM mabmomaercsa obpazoBanue (HOKyCHPYIOIEil JUH3bI, & HA
BBICOTAX BHEIIHEH HOHOCGEPHI - JAKTOB C IOBBIMIEHHON ILIOTHOCTHIO
mra3mbl.  OOCYyKIAIOTCST THPOrapMOHWYECKHE CBOWCTBA TEHEPAIIUU
HEOHOPOIHOCTEH PpAa3JIMYHBIX MACIITA00OB W BO3MOXKHOCTH T€HEPA-
UMK CBEPXMEJIKOMACIITAOHBIX (JIE€IMMETPOBbIX) HEOJAHOPOAHOCTEH B
ycnoBusix, Korma dacrora BH HemMHOro mpesbimiaer 9acToTy TapMo-
HUKH THPOYACTOTHI 3JEKTPOHOB. lIpmBomsATCA 3SKCIIEpUMEHTAIbHBIE
PEe3yIbTATHI, KACAIOIINECS] TEHEPAINH TTEPEMEITAIOIINXCST HOHOC(HEPHBIX
BO3MYIIIEHUH MPHA NEPUOJIUIECKOM BO3JEMCTBUN MOITHONW DPAJUOBOJHON
Ha noHoCchepHyIo Ia3My. Ha OCHOBE MOy 9€HHBIX IKCIEPUMEHTATHHBIX
JAHHBIX JETAeTCsI BBIBOJ O TOM, UTO pa3Mepbl 00JACTH HOHOCKEPHI,
B KOTOPOHM PEruCTPUPYIOTCA HCKYCCTBEHHBIE HMOHOC(hEpPHbIE HEOTHO-
POIHOCTH PA3IUYHON TPUPOILI, 3HAUYUTENHHO TPEBBIIMIAIT Pa3Mephl
nOHOChEPDI, 3aCBEYEHHON TTyIKOM MOIITHBIX PAIMOBOJIH.

1.47 HabGaogeHusa a’poO30JbHBIX CJIOEB B BEPXHEM
crparocdepe nocjae nageHnsa debapKy/IbCKOTO
MEeTeOopuTa

Yepemucun A.A.22, Hosukoe II.B.?, Heanos B.H.?, 3ybaues /.C.3,
Kopwynose B.A.2, Jlanwun B.B.*, Heanos M.C.*, Taaxun K. A%,
Dybxo II.A.%, Anmonos Jd.JI.*, Tysunoe I @.*, Huxorawsun C.B.5,
Mapuwes B.H.%7 Bwuxoe B.B.3, Illeeuyos B.M.8

L Cubupcrkuti dedeparvnniti ynusepcumem, Poccus
2 Kpacnoapckuti uncmumym sceaesnodoposicHozo mpancnopma,
Poccus
3 ®I'BY HIIO Tatigyn, Poccus
4 @I'BY HIT, Poccuas
5 Hnemumym xocmoPususieckur ucciedo6anuti U aIpoHOMUL UM.
0. Hlagepa CO PAH, Poccus
6 Hnemumym onmuxu ammocgepve um. B.E. 3yeea CO PAH, Poccus
7 Hayuonasvnsiti uccaedosamenvcruls Tomexuti 2ocydapcemeentvii
ynusepcumem, Poccus
8 Hnemumym xocmopusureckur ucciedoanuti U pacnpocmparenus
paduosoan IBO PAH, Poccus

[Ipoxoxkaenne YebapKyIbCKOTO METEOPUTA, UMEBIIee MecTo 15 des-
passt 2013 roma Ha . YeassOMHCKOM M MPHUJIETaIoNInM PErHOHOM, HMEJIO
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OOJIBITION OOIECTBEHHBIN PE30HAHC M BBHI3BAJIO €CTECTBEHHBIN HWHTEpPEC
uccse0BaTeseil pa3iMdHbIX crenuasibHocTeil. Macca mereopura ore-
HUBaJach B 10 THIC. TOHH, 9TO CPABHUMO C OOIIEHl Maccoii METEOPHOTO
BEILECTBA, BXOAIIETO B 3eMHYI0 armocdepy B Tedenue roga (or 16 10
40 ThIC. TOHH 110 Pa3HbIM OlleHKaM). B3pbiB MeTeopura B crparocdepe
OCTABWUJI a3PO30JIbHBIN CJiel, KOTOPBIi, B IMPUHIUIE, MOT ObITH 3adbuK-
CHUPOBAH METOJIOM JIMIAPHOIO 30HIMPOBAHUS.

B nokmane mpeacTaBieHbl pe3ysIbTaThl JIHIAPHBIX HAOTIOIEHWH BhI-
COTHBIX a9PO30JIBHBIN CJI0EB, KOTOPbIE MOSABUINCH B arMocdepe Tocie
magenns Yebapkynbckoro mereoputa B Mockse, ObruHCKE 1 AKyTCKE.
[IpoBeennblii TpaeKTOPHBIN aHAIU3 TOKA3aJ, 9TO HAOJIIOIABIITHECS
CJIOW TPUILIA U3 PAlOHA MAE€HUS METEOPUTA.

1.48 ComnocraBjeHne CBUCTAMINX aTMOC(EPUKOB C
IPoO30BOii aKTUBHOCTHIO

Yepresa H.B.', Aeparnam HU.B.', Cusoxonv B.IL.', Bodunuap I.M.",
Lichtenberger J.2

L Hnemumym wocmodusuneckur uccaedosanuli u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Eétvés University, Benzpus

ITpoBeseno ucciienoBanue CBUCTSINUX aTMOCGHEPUKOB (BUCTJIEPOB),
BO3BHHKAIOIIMUX B PE3YyJIbTaTe H3JYyYE€HHA MOJTHHUEBBIX DPa3PAI0B IIOCIE
MPOXOXKAEHUS depe3 HOHOCKEPY BAOIb CATOBOI JIMHAN MATHUTHOTO IO~
JId BeMHI/I, J1J14 BblABJICHHUA HOBDBIX cBd3eit MEKAYy ABJICHUAMU U IIPOLEeC-
camu B noHocdepe u marautocdepe. [1j1s aBTOMATHIECKOTO OOHAPY Ke-
HUsI BUCTJIEPOB pa3pabOTaH U MPOTPAMMHO PEaIn30BaH aJIrOPUTM Pac-
TMO3HABAHUSA, B OCHOBE KOTOPOTO JIEKUT ABYMEpHAs KOPPEesIus CIeK-
TPOB HUCXOHOTO CUTHAJIA W CUTHAJA-ITAJOHA, MOJYyYeHHOTO B Pe3yilb-
TaTe alllIPOKCHUMallu HECTAIMOHAPDHOI'O CIIEKTPA 3aBUCUMOCTH 6OJ'[I)HIO-
T'0 YHUCJIa BUCTJIEPOB IKCIMOHEHIINAIBHOMN dyHKImed. C ncmosmbs30BaHneM
MOJIYYEHHOM AMMPOKCUMAIMK ObIJI MOCTPOEH CIIEKTD CUTHAJIA-ITAJIOHA,
HOBTOpHIOH_H/Iﬁ CIIEKTD IPUHHUMAEMbBIX BHCTJIEPOB.

Ilonygennbie MPOMEXKYTOUHBIE PE3YIbTATHI ABTOMATHYIECKOTO 1€~
TEKTHPOBAHUA CBHUCTAIIUX a.TMOC(i)epI/IKOB COIIOCTaBJI€eHbL C JaHHBIMHU
MEKIyHAPOIHONH CeTH Ompesenenus Mecromnonokenus rpo3 (World
Wide Lightning Location Network - WWLLN), npoanasu3upoBana
CBA3b POCTa 4YHUCJIA MMPUHATHIX BUCTJIEPOB C yBEJIWYCHUEM FpO3OBOfI
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aKTUBHOCTH Maruuro-conpsikenubix touek (Kamuarka, Poccus wu
Kaunbeppa, Ascrpasuus). Bbuio obHapyeHO, 4TO I'DO30Bble pPa3psi-
JIBI, TeHepUpyooume arMOoc(epuku B MATHUTO-COTPSIKEHHONH TOYKe,
HE BCErJa WMEIOT BBICOKYIO KOPPEJSNUI0 C KOJUIECTBOM 3aperu-
CTPUPOBAHHBIX Ha KaMdyaTke BHUCTIEPOB, YHCJIO KOTOPBIX JOCTUTAET
HECKOJIbKUX ThICTY. BO3MOXKHO, 9TO MOJHHUEBBIE YAapbl M€HEPUPYIOT
cBUCTAIIME aTMOC(EPUKH, KOTOPbIE PACIPOCTPAHAIOTCS B BOJHOBOJIE
Semis-uonocdepa, Jayxke eCaIW TPO30BOM odar HAXOIUTCS Ha, 3HAUM-
TEJIbHOM DPACCTOSTHUY OT COIPSIYKEHHON TOYKH.
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2 Teodmnsmyeckue 109 1 UX
B3anUMO/IEICTBUE

2.1 Bapwmanum 3JeKTPUYECKOTO U MarHUTHOTO
moJisi, CBA3aHHbIe ¢ Pi2

Axuzupo Hxeda', Kutiozymu FOmomo®, Manaby ITunoxapa',
Teudorcu Hosymu?, Kenpo Hozaxu®, Axumaca Howuraea®,

Buukos B.B.5, Ilesyos B.M.?

Y Hayuonarvroiti xoaedotc mexnorozuti zopoda Kazowuma, SInowus
2 MeotcOoynapodnuiti yenmp uccaedo8anus, Kocmuveckoti noz2odv. u
obpasosarus, Yrnusepcumem Kiowy, Pyxyoxa, HAnonus
3 Hayuonasrvnoudi uncmumym Hngopmayuonmos u
KOMMYHUKAUUORKOLL meznoaoeutl, Koeanet, Toxuo, Anonus
4 Omoen nayx o semae u naanemaz, Ynusepcumem Krowy, Pyrkyoxa,
Hnonus
5 Hnemumym xocmopusureckur ucciedo6anuti U pacnpocmparenus
paduosoan /[BO PAH, Poccus

B magane marmurocdepHbix cyOOyph rimobaabHO B MarHuTocgepe
BO3HMKAIOT Tysbcaruu Pi 2 ¢ quamazonom nepnoos ot 40 10 150 cekyH,
[HampuMep Saito, 1968]. Pi 2 uccieayrorest ¢ MOMOIIBIO aHTEHH MarHu-
TOMETPOB Ha 3eMJIe U ¢ KOCMUYECKUX AINapaToB [HAIpUMED Yumoto et
al., 2001]. Tem He MeHee, XapAKTEPUCTUKU IJIEKTPUUECKUX IMyIbCALUI
Pi 2 B monocdepe ermie He O6bLIM 9ETKO OMUCAHDL.

B mannoit pabore Mbr c(hOKYyCUPOBAINCH HA, U3YUEHUN CBSI3W UOHO-
cdepmoii JommepoBckoit ckopoctu B F-obmacTu, onpenensemoii ¢ moMo-
mpio pagapa FM-CW (pazap 9acToTHO-MOy/IUPOEMOil HelpepbiBHOI
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BOJIHbBI), MAPHUTHBIMHE IyJibcalusaMu Pl 26 HabiIr0jaeMbIMU € HOMOIIBIO
cucrembl MAGDAS (Cucrema c60pa MarauTHbIX JaHHbIX) [Yumoto and
the MAGDAS Group, 2006 n 2007|, ¥ Ha CpeIHENNPOTHOH CTAHINN
PTK (Maruutnasa mupota: 45.8 rpagycos, MarautHasa gonrora: 221.6
rpaaycos, L=2.05).

2.2 B3sammopgeiicTBue BYJIKaHU3MAa, CEHCMUIHOCTHA U
TEKTOHUKH KaK Te0IMHAMUYECKUil mpoIece

Axmanoea /I.P., Buxyasun A.B., Joreasn A.A.
Hnemumym syaxanosoeuy u ceticmonroeuy JIBO PAH, Poccus

[IpoBonuMoe aBrOpaMu B IOCJIEHUE OBl MCCJIEIOBAHUE IIPOCTPA-
HCTBEHHO-BPEMEHHBIX T€OINHAMUYECKUX 3aKOHOMEDPHOCTEeH B Tpejiesax
Hanbosiee aKTUBHBIX PErMOHOB IJIAHETHI MO3BOJIMIIO OOOCHOBATH BOJIHO-
BYIO IPUPOAY SIBJIEHUN MUTPAIUNA CEeHCMUIHOCTU M ByJKaHm3Ma. [lomy-
YeHHble aBTOPaMH JIaHHbIE O MUTDAIIMU CBUJIETE/IBCTBYIOT O CYIIECTBO-
BaHUU 3aBUCUMOCTEN MEZK/Iy CKOPOCTHBIMHU U SHEPIeTUYECKUMU XapaK-
TEPUCTUKAMHU CEHCMUIECKOTO W BYJKAHWYIECKOTO TPOIECCOB; HAKJIOHBI
TaKWX 3aBUCHMOCTEH OKa3ajuch '"dyBCTBUTENbHBIMHU'K TeoInHaAMUIe-
CKUM O0CTAHOBKAM B M3y9YaEMbIX PETMOHAX K CXKATUIM U PACTAKEHUSIM.
B coBokymnHOCTH € maHHBIME 00 IHEPrETHUKE ABUKEHUS TEKTOHMIECKUX
ILIUT BbIABJIEHHbIE aBTOPaMM 3aKOHOMEPHOCTHU II03BOJIAIOT B3aUMOCBH-
3aHHble (B3aUMOJEHCTBYIOIME MexK 1y COO0il) ceficMUYecKuil, ByJIKaHU-
YeCKU M TEKTOHWYECKWH TPOIECChl CUYUTATH MPOABIEHUSAMH €IMHOTO
ITAHETAPHOTO TeoJMHAMMIYECKOro mporecca. Ilomydennsle pe3ynbTaTh
MTO3BOJIAT MPOBOIUTH MOCTPOEHNE MPWHITMITHAIBHO HOBBIX (DU3UIECKUX
Mozeseil 6;TOKOBOM reoCpeipl ¢ MEMbI0 U3yYeHUs €€ BOJTHOBBIX CBOHCTB.

Pabora Boinosnena npu nopuepxkke rpanra JIBO PAH 12-1T1-A-08-
164, rpanta POOU 12-07-31215.
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2.3 AsBTOMaTmudeckoe BbIJIE€JIEHUE UMIIYJIbCOB
reoakyCTU4eCcKOll MUCCHU HA OCHOBE METOJA
COIJIACOBAHHOTO NPECJeJ0BAHULA

Agpanacvesa A.A., Jlyxosenkosa O.0.

Hnemumym xocmopusduseckur ucciedosanuti u pacnpocmpareHus
paduosoan /[BO PAH, Poccus

Hauwras ¢ 1999 roga, ajis n3ydeHus CEHCMUYECKHX IPOIECCOB HA
Kamuarke BesieTcs HempepbIBHOE H3MEPEHNE CUTHAJIOB ME€0AKYCTUIECKOI
smuccuu. Haubosiee BarkHbIMU [1J18 MCCIIENOBAHUS SABJISAIOTCHA MMILYJIb-
CBI,CoflepzKalue HHMOPMAINIO 00 ICTOYHUKAX ISMUCCHH. B CBsI3uU C 3THM
AKTYaJIbHOM SBJISETCS 33a9a ABTOMATUIECKOTO BBIIEICHUST UMITYIbCOB
B CHUTHAJIe M MX JajbHeimuii anamm3. B padbore mpeamoykeH HOBBIH a-
TOPUTM JJ1si ODHAPY2KEHUsI MMIIYJIbCOB HA OCHOBE DA3JIOKEHHS ydaCT-
KOB CHT'HAJIa METO/IOM COIJIACOBAHHOIO mpecsenoBanusd. IIpusomgarcs pe-
3yJIbTATHl PAOOTHI AJITOPUTMA HA PEATHHBIX JAHHBIX.

2.4 Hossie marauromerpst GSM-19FD (GEM
Systems) u Mag-01H (Bartington Instruments
Ltd) na o6cepBaropusx UKVP JIBO PAH u
MX BO3MOYKHOCTHU B reo(dU3mIeCcKmX
UCCJIeJOBAHUAX

Babaxanos U.IO., Bacaraes M.JI., Jymbpasa 3.D.,
Hoddeavcxuis U.H., Xomymos C.IO.

Huemumym xocmopusdusveckur uccaedosanutl u pacnpocmpareHus
paduosoan /[BO PAH, Poccus

ITpencrasiienbl pe3yibTaTbl U3MEPEHUIl MAHUTHOIO TOJIsi ¢ IIOMO-
mpio Mmarauromerpos GSM-19FD (GEM Systems Advanced Magneto-
meters) u Mag-01H Wild-T1 (Bartington Instruments Ltd) na reodusn-
ugeckux obcepsaropusx (F®0O) "Tlaparyuka "Xabaposck "Mbic Imum-
ta"u "Maragau" KNP JIBO PAH. MarautoMerpbl ObLIN yCTAHOBJIE-
HbI, HACTPOEHBI ¥ BLIBEJEHBI HA, PEXKUM HENPEPbIBHOIO MOHUTOPUHTA, B
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2012-2013 rr. OmmcbiBarorcst ocobernocTr HOBBIX pubopos. IIpuBoasT-
Csl pe3yJibrarbl CpaBHeHus ¢ apyrumu Marauromerpamu ['@0O UKUP
JBO PAH. BoimosHen aHajan3 CTaOMILHOCTH HOBBIX IMPUOOPOB, JTaHA
OIIEHKA, WX TIEPCIIEKTUBHOCTU B KAYECTBE MAarHUTOMETPOB 00CEpBATOPHU
cert INTERMAGNET wu st mpoBesieHust APYrUX MATCHUTHBIX HUCCIIE-
JoBanuii (110JIEBbIX, HA YHKTAX BEKOBOI'O XOJA M JIP.).

2.5 Bospacranug ramMa-(goHa Ipu 0CaIKaX:
sHepreTuvecKkunii 6ajganc m BOIPOC
O POMCXOXKAECHUSA

Banrabun FO.B., I'epmanenxo A.B.
Hoasproil zeopusuneckuti unemumym KHI] PAH, Poccus

OddekT BAMAHUA IPO30BOH AKTUBHOCTH HA TOTOK MIOOHOB OTME-
qaJjiCsl Ha, MHOTHMX CTAHIMAX KOCMmdeckKux Jjydeit. OaHako, Bapuamuu
ramMmma-(oHa B MPU3EMHOM CJI0€ aTMOC(hEPDI, CBI3AHHBIE C OCATKAMHU
u HAOJIOJAaeMble BO BCe CE30HBI B CyOApPKTHUIECKOH 30HE, BIEPBbLIE
oOHApY>KeHbI HaMU. B HacTosIel padoTe MpPeICTABIEHBI PE3YJIbTAThI
psAa HOBBIX IKCIEPUMEHTOB, MPOBEIEHHBIX HA YCOBEPIIEHCTBOBAHHON
CHCTEeMEe PErucTpaliuu rammva-usaydenus B Amarurax. OcHOBOH cu-
CTeMbl SBJISETCS HADOP U3 TPeX TPUOOPOB i U3MEDPEHUS PaTUAIlUH,
nasaoneil u3 arMocdepbl: MAJIOro U OOJBIIONO CIUHTHILISITHOHHBIX
nerekropos ¢ kpucrasuiamu Nal(Tl) a rakaxe jgerekropa 3apsizKeHHbIX
JacTHIl Ha OCHOBe cuéTunkoB [eiirepa-Mroamepa. C momMompbio 6060
r0 CIAHTHUJISIIMOHHOTO JAETEKTOPA U MHOTOKAHAJIHHOIO aMIIJIUTYIHOTO
AHAJIM3ATOPA HENPEpPLIBHO BeAyTCs u3MepeHus AuddepeHnuanbHoro
crekTpa ramma u3iydenud B auanaszone 0.2-5 MsB. Bo Bpems ocankos
(kak 3uUMON B cHerouaj, TaK M JIEIOM IIpU J0XKJe) HabJI0HaoTcs
BO3pacranus ramMa-usaydenus 10 50%. Bospacranusm comyTcTByioT
n3mMenenns nudHepeHInasIbHOrO CIeKTPa TaMMa-U3IyIeHnsT B THANA-
30He 10 3 MaB. B 3apakeHHO# KOMIIOHEHTE BO3PACTAHUAA OTCYTCTBYIOT.
Bouia mpoBesiena cepus JOMOJHATEIbHBIX IKCIEPUMEHTOB. Pe3yibrarsb
SKCIIEPUMEHTOB yKa3bIBAIOT HA TO, 9TO B HADJIOJAEMbIX BapHAIUAX
raMMa-(poHa WX MEPBUYHBIM UCTOTHUKOM SIBJITIOTCSI MIOOHBI, POYKIAI0-
mmecss B armMocdepe OT KOCMUYIECKHUX JIydeil u 00J1aJalomne BHICOKON
MPOHUKAIOIIEH crmocobuocTh0. [Ipr 3TOM caMu MIOOHBI HE yYaCTBYIOT
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B eHEepaluy¥ TOPMO3HOIO H3JIydYeHHs! II0 NPHYUHE CBOedl O60sbIoil
maccer. OnHaKO, pacia/, MIOOHOB LIPUBOJIUT K IIOSIBJIEHUIO IEKTPOHOB,
KOTODBIM II€pPEeIaeTcs YacTb HX dHepruu. Bo BpeMs 0CAJIKOB MIOOHBI
IOJIy9alOT JIOIOJHUTEIbHYIO SHEPIUIO IPU IBUYKEHUN B 3JIEKTPUIECKUX
monsx 067aKoB. DTa JOMONHUTENbHAS JHEPIusi HIPU PACHaJe TOXKe
[IepeIaeTCs JIEKTPOHAM, 3aT€M NOCPEJCTBOM TOPMO3HOIO U3JIyd€HUsI
KOHBEPTHPyeTCs B 3jekrpoMarautHylo ¢dopmy. Ilo wn3mepennomy
JIOTIOJIHUTEILHOMY TOTOKY W3JIydYeHUs] OBbLI MOJCUYUTAH 3IHEpreTHde-
ckmit 6ajaHc: TpW BO3pACTaHWM TramMMa-(oHa TOTOK BO3pPACTaeT Ha
23 xsB.cm.xB.c. Takoil nmoTok sHeprum OymeT obecliedeH IpU HANpPH-
JKEHHOCTH T0JIst B oOjyiake Bcero 3.6 kB/M. Drta omenka coriacyercs
C MHOT'OYHUCIEHHBIME HU3MEDEHUSMU 3IeKTPUIECKOrO I0Jis B OOTAKaX:
2-5 kB/M u mo3BOJISIET TOBOPUTH O €IMHOM MEXaHMU3ME JI0YCKOPEHUS
MIOOHOB B 3JIEKTPHYECKUX IHOJIAX OOJIAKOB.

2.6 Ot runore3sl ’IIOA3EMHBIX I'PO3”’ K MOAEIIM
B3aMMOCBA3HU CEMCMUYHOCTHU U
3JIeKTPOMAarauTHbIX 3¢ deKToB

Bozomonoe JI. M.
Hnemumym mopekoti 2eonozuu u 2eopusuxy JITBO PAH, Poccus

Jlo cMX HOp aHAIM3 MEXaHW3MOB BO3HMKHOBEHHS 3JIEKTPOMATI-
nurHblX, (OM), anomanuii nepej 3emserpsiceHusiMu (BKJIIOYas HOHO-
cdepHbIe BAPHAIMN) U MEXAHU3MOB 3JIEKTPOMATHUTHOTO BO3/IEHCTBHUS,
(9MB), ma ceficMUYECKHIl TIPOIECC MPOBOAUIICA HE3ABUCUMO JPYT OT
apyra. Ha npensinymeit, 5-it kondepennuu no CoTHEIHO - 3eMHBIM CBS-
3aM ¥ (DHU3UKe TPEIBECTHUKOB 3eMIETPACEHUH OOCYZKIAMACH MOJIEIH,
OIIMCHIBAIONIFE IIPEOOPA3OBAHIE SHEPIHH U3 MEXAHHYECKOH B 3JIEKTPO-
MarHuTHYIO (pU3nKa npeBeCcTHUKOB) U HA000poT (Mexanu3Mbl IMB).
Ipencrasasger uaTepec yHUMUIAPOBAHHBIIN MTOAXO/ K Tpobieme ceficMo-
SJIEKTPOMArHUTHBIX B3AUMOCB3€ii, T.€. BO3MOKHOE 00bEMHEHNE MOIe-
JIeii, ONUCHIBAIOLIMX OZHOCTOPOHHUE HEJMCCUIIATUBHBIE TPE0OPA30BAHUS
sueprun. OCHOBOH [T TAKOTO MOJXOJA SBISETCA ONUCAHWE 0DOOIIEH-
HOro MMIyabca DM O M BENeCTBA B TEOPETHYECKO# (usmke, npu
9TOM B3aUMOJIEHCTBHE TIOIPA3yMEBAET MEPeJIady YaCTH UMITYJILCA OT Be-
IIEeCTBA C 3apsyKeHHLIMU dacThiaMu K OM momio gmbo naoboport. 13
caMoii CTPYKTYDPbl ypaBHEHUH 3JIEKTPOAMHAMUKY MOYKHO IOJIYYUTH 110
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Pa3MEpPHOCTH MpeebHbIE OMEHKH, MPU KAKUX IJIOTHOCTAX TEJLTypPude-
CKHX TOKOB MOXKHO O2KHJIATh BO30Y2K/IEHIS AKyCTUIECKUX U CEHCMOAKY-
CTUYECKUX BOJIH, KOTOPBIE MOTYT UT'PATh POJIb TPUTTEPOB CEHCMUIECKUX
moIBUXKeK. TakyKe TMOJy9aloTCs OIEHKM MACCOBBIX CKOPOCTE, MpU KO-
TOPBLIX MOXKHO OXKHJATh MOsABIeHHS IM aHOManmii B TBEpIOH 3emie.
CpaBHenue ¢ pe3ysibraraMu 00 HOHOC(EPHBIX BO3MYILEHUIX, KOTOPLIE
BBI3BIBAIOTCS BHYTPEHHUMH IDABUTAIIMOHHBIMU M AKYCTHUKO - I'PABUATA-
[IMOHHBIMYU BOJTHAMH, PACTPOCTPAHSIOIIMMUCS Yepe3 arMocdepy OT mo-
BEPXHOCTH 3€MJIM, BBISBUJIO TOPSIKOBOE COOTBETCTBHE XapPaKTEPHOTO
YPOBHS [IPUIIOBEPXHOCTHON aMImuTyabl (~ 10 cM) ¥ OLEHOK MacCOBOit
ckopocru i nukimdeckux dacror ~ 0,01 1/c. Hapsay ¢ obimedusu-
9EeCKHM IIOXOJ0M B PabOTe TaKKe aHAJTM3UPYIOTCS HEKOTOPHIE CIIEHA-
puH, MPEICTABISIONINE CODOI CHeIMaIbHbIE CIyYan CeHCMOIIEKTPIIe-
CKUX WJIN 3JEKTPOMATHUTHO-CEACMIIECKUX d(PPEKTOB.

2.7 O nposaBiaenusaX reod3dHEeKTUBHBIX COJTHEITHBIX
BCIBIMIEK 1 MAarHUTHBIX Oyph B Bapuamugax
YPOBHS CENCMMUYECKOTO IIIyMa

Bozomonos JI.M.', Coiueea H.A.?, Coives B.H.?

L Hnemumym mopckoti zeonozuu u 2eodusuxy JBO PAH, Poccus
2 Haywnaa cmanyus PAH, 2. Buwxer, Kupeusus

[Ipomomnkeno ucciiefoBanme AUCKYCCHOHHOTO BOIIPOCA O B3AUMOCBS-
3U CUJIBHBIX MAIHUTHBIX OYPb, BbI3BAHHBIX COJTHEYHBIMH BCIBIIIKAMU, U
Bapwuaruii ceficvuanocTr. Vcmoab3yoTes JaHHbIe O BDEMEHHBIX 3aBUCH-
MOCTSIX HapaMeTPOB CEACMHUYECKOro IryMa (CPeIHero ypoBHS, CPEIHe-
kBagparuguoro orkionenus, CKO), perucrpupyemMoro craniusiMu ceii-
cvudeckoii cetn KNET mpu monuTOpmHTE TeppuTOopmu BHIKekcKoro
reopuaamudeckoro nosurona (Cesepustit Tanp-Illans). [Ipeacrasiens
PEe3yIbTAThI, CBUIETEILCTBYIONME O DOJBIEH TyBCTBUTEILHOCTH Ceii-
CMHUYECKOro TrymMa B amanasone gactor 10-20 I'm k BHemHWM, B 9acT-
HOCTH, 3JIEKTPOMArHUTHBIM BO3JEUCTBHUAM II0 CPABHEHHUIO C CelcMude-
CKO# aKTUBHOCTHIO. OTMEUYEHBI TPOSIBICHUST BIUSHUSA MATHUTHBIX OyDb,
[IPOM3OIIEIINX OCIe CHUIbHBIX U CBEPXCHUJIbHBIX COJIHEYHDBIX BCIIBIIIEK
B 2000- 2006 rr. 910 kparkoBpemenubiii mpupoct CKO ceficmumaecko-
TO IIyMa, OTIePEeKAIOMNN N3MEHEeH!sI CKOPOCTH HAKOIJIEHWS YHUCIa CO-
ObrTrii. IlomyydeHHble pe3ybTaThl COIVIACYIOTCS C pe3yJbTaraMu paboT
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O CBsi3H ceficMUIHOCTH ¢ MarHuTHBIMU Oypsimu. OOCYXKIAI0TCA MOJIETN
MeXaHU3MOB BO3MOKHOI'O BJIMAHUA Ha CeiCMUYeCKuil 1Ipo1ecc co Cropo-
HBI TEJITyPUIECKUX TOKOB, HABOJMMBIX TTPHU CHJIBHBIX MATHUTHBIX Oy PSIX.

2.8 T'mapodounubie HAOIIOAEHUSA
MuKpoceiicMuniecKoit akTuBHOCTH Ha HOXKHBIX
Kypuasckux ocrpoBax B 2011-2012 r.r.

Bopucos C.A., Bopucos A.C.
Hnemumym mopcekoti zeonozuu u 2eopusuxu JIBO PAH, Poccus

[IpencraBiensbl pe3yabTaThl HATYPHBIX THAPOAKYCTUIECKUX HADJIIO-
JIeHWIT MUKPO3EMIETPSCeHN HA I0KHBIX KypPUIbCKUX OCTPOBAX € TIOMO-
MBI0 MU APOMOHHBIX ABTOHOMHBIX ceficmocTanmuit. I'mapodorHbie cTaH-
uuu ycranapiuBaauch wa ocrpoBax Kywnarmmp, Hlukoran u Ypyn. Ana-
JIA3 THAPOAKYCTUIECKUX 3AMnCeil ¢ TAPOdOHHOM CTAHIINY TTOKA3AJI, 9TO
B 2011 m 2012 r.r. ma Kynammupe n Hlukorane, B otau4ne ot 2007-2010
I.I., HAYaJIa MPOSABAATHCS MUKDPOCEHCMUYECKasi aKTUBHOCTH 34 MEPUOT
HabJIIOIEHNT 3aPErucTPUPOBAHO OOJiee JeCHATH JIOKAJIbHBIX MUKDPO3EM-
srerpsicernii. XapakTepHoil 0COOEHHOCTHIO ITUX JIOKAJIBHBIX MUKDPO3EM-
JIETPSICEHUI ABJISIETCS OTHOCUTEIHFHO BHICOKAS MAKCUMAJIHHAS AMILIATY-
ma P-BoH v O/im3Kue 3HAYEHUS PA3HOCTHA BPEMEH MEXKy BCTYILIEHUS-
Mu S-BostH u P-BosiH. MUKpPOCOOBITHST COMTPOBOXKIAINCH T€HEPAIINEH He
TOJIBKO OOBEMHBIX MMPOIOJIbHBIX U CABUTOBBIX BOJIH, HO W 3AMETHBIM BO3-
oyxaennem PaneeBckux BosH. HekoTopble MUKpO3EeMIETPSCEHUS 3ape-
TUCTPUPOBAHBI OTHOBPEMEHHO ABYMST THAPO(MOHHBIMU CTAHIIUSIMU, YCTA~
HOBJIGHHBIMY Ha 3alla{HOM U BOCTOYHOM m00epexkbe o. [llukoran (pac-
CTOSIHME MEKJLy CTAHIMAME COCTaBsyio 3 KM). OleHka MarHuTy] 3a-
PErucTPpUPOBAHHBIX MUKPO3EMJIETPSCEHUN a/Ia UX 3HAYEHUS B JIUAIA-

3oune: ML= 0-1,82.
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2.9 MaremaTu4ecKoe MOAEJINPOBAHUE
PErNOHAJIBHBIX MPOSBJEHUI COJTHEYHOI
AKTUBHOCTU M UX CBA3b C 3KCTPEMAJbHBIMHU
reou3snYecCKNMH IIPOIECCaMU

Bypaes A.B.

Hayurno-uccaedosamenvckuti UHCTMUMYM NPUKAGIHOT MATNEMAMUKY
u asmomamusayuu KBHI[ PAH, Poccus

B pabore mpoBoanTCs aHan3 HA OCHOBE JAHHBIX IO YPE3BBIYANHBIM
CUTyalludM IPUPOJHOIO XapaKTepa, IPOU3OLICAINNM HA TEPPUTOPUNA
Kabapauno-Bankapckoit Peciybnuku 3a mepuog 1998-2012 rr., mpuse-
J€Ha MaTeMaTHYIeCKad MOJAEIb IIPOTHOZUPOBAHUA JUHAMHUKHA COJTHEYHOI
AKTUBHOCTH, B OCHOBE KOTOPO# JTeKUT auddepeHnraabHOe ypaBHEeHIEe
JApobHOrO nopsaaka. IIpemsioKeHbl 1 UCCae0BAHbI HEKOTOPbIE MaTeMa-
THYeckne Mojean (hOPMUPOBAHWS CKJIOHA TOI BO3IEHCTBHEM BOIHON
9p03uH, C WCIOJIB30BAHUEM aImapara ApPoOHOro auddepeHmpoBanusi,
KOTOpPBIE MOTYT OBbITH MPHUMEHEHBI, B TOM YHCHe, NI MOIETUPOBAHUSA
CeJIEBBIX KW OIIOJIBHEBBIX IIPOIECCOB.

2.10 dwmuaamo B cdepuueckoii 000/10UKe,
YIIPpaBJITieMO€ COOCTBEHHBIMU MOJIAMU
omeparopa Ilyankape

Boodunuap I'M., @ewenko JI.K.

Hnemumym Koemopuduueckux uccaedosanutll U pacnpocmpaHerus,
paduosoan IBO PAH

[Ipu w3yvueHnn MeXaHWU3MOB TJIAHETAPHBIX IUHAMO BO3ZHUKAIOT Pa3-
JINYHBIE BAPUAHTHI 33391 KOHBEKIIUU MTPOBOISIIEH KUIKOCTH BO Bpa-
marorteiics chpepudeckoit obonouke. [Ipumenenne crekKTpaTbHBIX METO-
JIOB JIJIsI PENIeHrs 9TUX 33189 CTABUAT BOIIPOC BBIOOPA Hasuca Jiist mpeji-
CTABJIEHWS TOJIEl CKOPOCTH, TEMIIEPATYPHI U MArHUTHOTO TOJIsi. B pabo-
Te TpeJjlaraeTcsi UCMOIb30BaHNe B KadecTBe Oasmca Jjis CKOPOCTH arfl-
npokcuMaIuii cobcTBerubix Mo oneparopa [lyankape. [eomerpudaeckast
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CTPYKTYPA ITHX MO/ COOTBETCTBYET COOCTBEHHBIM KOJIEDAHUSIM UICAITb-
HOW BPAIIAIOMIENCs KUAKOCTH U IIPEJICTABISETCS HAanbosIee eCTecTBeH-
HOM [IJIT PACCMATPUBAEMBIX 331a9.

B pabore mocTpoenbl KpynHOMACIITAOHBIE anmpokcumarnyy Moz I1y-
aHKape U MAJOMOJIOBBIE MOJETH KOHBEKIUH B TPOBOISAIIAX O00TOUKAX.
B Monensax ckopocTh mpe/icTaBiieHa anmpokcuManyeit ogaoit u3 mog Ily-
aHkape cpepuIecKuMI TrapMOHUKAMU, [TOJIsl TEMIIEPATY Pl U MATHUTHO-
TO TIOJIS 330a10TCs C(PEPUIECKUMI TAPMOHUKAME CTPYKTYPHO COTJIACO-
BAHHBIMHU CO CKOPOCTHIO. Il0Ka3aHO, 9TO B MOJEISAX ITOTO THIA T€HEPH-
pyeTcss MAarHUTHOE TI0JI€ AUTOJbHOIO THUITA.

[Mokazano, 9T0 HEOAHOPOIHOCTH B IJIOTHOCTH YKHUJIKOTO SIIPA 3eMJTH
mo ganabiM splitting-dbyukimit ee cobcTBeHHBIX KOIeOAaHU MOIYT reo-
METPHUYECKN COOTBETCTBOBATEL OHOI m3 mon Ilyamkape.
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2.11 MWccaemgoBaHue B3aIMOCBA3U
JIYHHO-COJIHEYHBIX TPUJINBOB C
3JIEKTPOMArHATHBIM CJI0EM IIOTPAHUYHOIO
cjosg arMocdepsbt

I'pynckasn JI. B., E¢umos B.A., Pybai /. B.

Baadumuperui 2ocydapemeennniii ynusepcumem, Poccus

Cozmana crcreMa MHOTOKAHAJIHLHOTO CHUHXPOHHOTO MOHWTOPHWHTA
9JIEKTPUIECKOTO U TEOMArHUTHOrO TI0JIel Ha Pa3HEeCEHHBIX B MPOCTPAH-
CTBe CTAHIUAX: (DUBUIECKUIT FKCITEPUMEHTAIHHBIN mouron Bal'Vy; craun-
nus Ha 03. Baiikan Muacruryra commeuno-zemuoit ¢usuku CO PAH;
cranuus B 1. [laparynka (Kamuarka), Uacruryr ByJikanosoruu u ceii-
cmosorun JIBO PAH; cranuus B r. ObHuHCK Ha 06aze HAy9dHO - HPO-
n3BojcTBeHHOTO oObenunenust "Taiibyn". Cozmanme MHOTOMYyHKTHOR
CUCTEMBI CHHXPOHHBIX DPErUCTPANW IJTEKTPUIECKOTO W TE€OMATHUTHO-
IO TOJIsi MOTPAHUYHOTO CJIOs ATMOChEpPhl ¢ pa3HECEHHEM B MPOCTPaH-
CTBE HA JIECATKH U COTHU KHJIOMETPOB CHCTEM PErHCTPAIUU TTO3BOJISIET
HCCIIEIOBATD IPUJIMBHBIE BAPUAIME IJIEKTPUYECKOro 1oss. Pazpaboran
MPOTPAMMHO - AHAJIMTHIECKUH KOMTIIEKC JIJIsT UCCJIEIOBAHUS CTPYKTYPhI
CUTHAJIOB B CIEKTPAJIHHOW W BPEMEHHOIN 00/IACTAX, BHI3BAHHBIX reodu-
3uveckumu rporneccamu. OCHOBHAS 11€JIb B pa3pabOTKe TAKOro KOMIIJIEK-
ca - WCCIeOBAHNE CTPYKTYPhI CUTHAJIOB B CHEKTPATBLHON M BPEMEHHOMN
00J1aCTSX, BBI3BAHHBIX MeO(MU3NIECKUMU B SJIEKTPUIECKOM U T€OMATHUAT-
HOM TIOJIe TIOTPAHWYHOTO cjiost arMocdephl. OTHOIEHWe CHUTHAI /TITyM
HA YaCTOTaX JIYHHBIX MPUJIABOB (OTHOIIEHUE MAKCUMAILHOTO 3HAUEHUST
AMIINTY/IHOTO CIIEKTPA Y OTODPAHHBIX COOCTBEHHBIX BEKTOPOB K €r0
Cpe/iHeMy 3HAYEHHMIO) Ui KOMIIOHEHTbI Ez jjist cranumii ¢ Gosboimm
Bpemenem monuropunra (nosuron Bal'V, Baiikan, O6uunck, Boeiiko-
B0, Bepxuss [y6posa, dyweru) cocrasiusier B cpeauem 179- 267.

Pabora ocymmecrBiasiercs mpu nommepxke rpanta PODOU 11-05-
97518, ®III1 14.B37.21.0668., T'ocymapcreennoro 3amanus 5.2971.2011.
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2.12 O 3aKOHOMEPHOCTAX PACIIPOCTPAHEHUS
nedopmannii naMmenenus popMbl B
HEC2KIMAaeMOl HeJIMHEWHO-yIpyroii cpee

Ayoxo O.B., Jlanmesa A.A.
Hnemumym asmomamuru u npoveccos ynpasaenus JTBO PAH

s mosaBsioniero 60IbITMHCTBA TPUPOIHBIX U KOHCTPYKITHOHHBIX
MAaTEPUAJIOB CBA3b MEXKJY HANPKEHUSIMHU U JePOPMANUAMHA SIBJIAETCI
HEJINHENHOM. JDTOT (harT HANbOJIEEe SIPKO MPOSBIISIETCS TTPW WHTEHCUB-
HOM JHHAMWYECKOM 1e(OPMUPOBAHUN TBEPIbIX TEJI, BBIPAXKASCH B
BO3HUKHOBEHWH TTOBEPXHOCTEH CHUJIBHBIX PA3PBIBOB — YAAPHBIX BOJH. B
obIIIeM CIydae MPOIEeCChl M3MEHeHHsT (POPMBI U 00bEMA OKA3BIBAIOTCS
B3aMMO3aBUCUMBIMH, & PAa3PhIBbI nedopMaruii — KOMOMHIPOBAHHBIMU.
B pabore mpeacraBiieHbl pe3yIbTaThl UCCIEIOBAHUS CIIOCOOOB PACIIPO-
CTpaHeHWsl CABUTOBBIX nedopMaluiii B HEJIUHEHHO-yIpyroi cpere, He
JIoTycKaonieil n3mMenenue oobema. JIjst cirydasi MIoCKUX MOBEPXHOCTEN
Pa3pbIBOB YKA3aHBI YCJIOBUS BO3HUKHOBEHHUS JIBYX THIIOB CIBUTOBBIX
YJAPHBIX BOJH (BOJIHBI HAPDY3KM M BOJIHBI KPYIOBOH IOJISIPU3AIIUK),
BBIYHCJIEHbl UX CKOPOCTH, ONMCAHBI 3aKOHOMEDHOCTH HM3MEHEHUs I[a-
pPaMETPOB HAINPSI)KEHHO-Te(OPMUPOBAHHOTO COCTOSTHUSI CPEIbl TpU
repexozie Yepe3 BOJIHOBYIO MMOBEPXHOCTb.

2.13 ®a3oBbBIe TPAaeKTOPUM JJisd cCUCTeMbl Pukurakm
B MOJ€JI T€0IUHAMO

Havun U.AY, Howenxo J.C.2, Hepescozun A.C.

L Huemumym x0cmo@ususeckus uccaedosanuti u pacnpocmparerua
paduosoar [IBO PAH, Poccus
2 Kamuamexuti 2ocydapcmeennsiti yrueepcumem umenu Bumyca
Bepunea

B pabore paccmarpmBaercs IMHAMHKA ~CHCTEMBI PHUKHTAKH.
[Mpuenennr npumepbl (HA30BBIX TPAEKTOPHI B 3aBUCUMOCTH OT KO-
3 UIMEHTOB CHCTEMBI. YKA3aHBI PEXKUMBI MEPEX0Ia K XA0Cy dYepe3
VIBOEHUE TIEPUOIA.
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2.14 Habaoaeuuns 3a cBedueHuem armMocdepsbl 1
reoMarHuTHbIMHU myJjbcanuavu B Ilaparynke u
CTekoJIbHOM

Kasyo Iuoxasa', FOunu Omeyxat, Hosomy Huwumanu®, ITun
Cysyxu', Cmupnos C.5.2, Illesyoe B.M.?, IToddeavcruii U.H.>

L JIabopamopus Coanewno-emnoti Cpedu, Ynueepcumem zopoda
Hazoxn
2 Inemumym KocmoPuauneckus uccaedo8arud U pacnpocmpaHerus
paduosoar JIBO PAH, Poccus

Mpbr BbITIOTHSIEM HAOIIOMEHUS 33 CBEYEHHEM aTMOCQEphbl U TeoMar-
HuTHbIMU nysbcaiuamu B [laparynke (52.9N, 158.3E, MLAT=46.0N,
¢ asrycra 2007) u B Crekonmbuom (60.0N, 150.9E, MLAT=52.2N, ¢
HosiOps 2008) Hemaneko or Maragana na dambaem Bocroke Poccun,
HCIIONIB3Ysl ABe TanopaMubie oxjaxkaaembie CCD kameps! [ cBedenust
armocdepbl U JBa UHIYKIIMOHHBIX MarHUTOMETpPa ¢ BbiOOpKoit 64 I'n. B
JIAHHOM MIPE3E€HTAIUU MbI J1€J1aeM 0030p HAIUX HEJABHUX PE3YJbTATOB,
MTOJTyY€HHBIX C MIOMOIIBIO 3TUX HEMTPEPHIBHBIX HAOMOmAeHnH. C TOMOIIBIO
n300pazkeHuii ceedenns arMocGepbl MbI HAOIIOJAEM T'DABUTAIUOHHBIE
BOJIHBI U HOHOCDEPHBIE BO3MYIIEHNS B PAiOHe MEe30May3bl U B HOHOCKhE-
pe ma Bbicotax 80-100 kM u 200-300 kM, coorBeTcTBEHHO. C MOMOIIBHIO
n3o00pazkennit cBedenus wnoHocdepbl B Ilaparymke ObLma mogydeHa
KJIMMATOJIOI M. HAIIPABJIEHUs] PACIPOCTPAHEHNS IPABUTAIIMOHHBIX BOJIH.
CpennemacmTabHbIE TIEPEMEIAIOIINEeCs B HOYHOE BpeMsi HOHOChEpHBIE
Boamytenus (MSTIDs) yacro HabIIOIAI0TCA B U300pasKeHUSIX CBEYE-
aus armocdepst 630 aM. B0 BRIMOIHEHO CpaBHEHUE CO CKOPOCTSIMU
mia3Mbl, HabIOMaeMbiMu ¢ moMoInbio pagapa SuperDARN Hokkaido
JIJIsL TOrO, YTOObI HOHATH Jerasu JuHaMuky 1ia3Mbl B MSTIDs. C srux
JBYX CTQHIMI TOCTYMAlOT [JAaHHBIE O BAPHALMAX YTJIa TOJSPUBAINN
TeOMArHUTHBIX Tysibcanuii Pcl B mpemenax 9acTOTHON MOJIOCHI, KOTO-
pble IIPEJIIoJIaraloT MPOCTPAHCTBEHHOE paclpesesieHine MOHOChEPHBIX
ncrouankos Pcl ma cybaBpopanbabix mmporax. Ilymbcammm Pcl
BBI3BIBAIOT [OTEPI0 PEIATHBUCTCKUAX 3IJEKTPOHOB B PASHAIHOHHOM
mosice 3eMJin, TaKUM 00Pa30M, MCCIeIOBAHNE TYIhCAINH 3aCTyKUBAET
BHUMAHUE JJII U3yYEHUsS KOCMUIECKON TOTOIbI.
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2.15 OcobennocTu reoaedOpMaNOHHBIX IIPOIECCOB
OCAJIOYHBIX MOPOa Ha cTaHiun KapbIMImHO

Japuonos U.A., Mapanyarey FO.B., Muwenxo M.A., Coaoduwyx A.A.,
Illesyos B.M.

Huemumym xocmopudusveckur uccaedosanut u pacnpocmparerus
paduosoan /[BO PAH, Poccus

Nanaraiorcs pe3ysbrarbl UCCae0BaHuil reoneOpMAamOHHbIX [IPO-
1eccoB, KoTopble, HaunHad ¢ 2007 T. TPOBOAATCA B CEICMOAKTUBHOM pe-
ruone Ha mosryocTpoBe Kamyarka. OcOOEHHOCTHIO SKCIIEPUMEHTOB SIBJIS-
€TCs WCIOMb30BaHue Ja3epHoro medopmorpada-uarepdepomerpa, co-
OpanHoro mo cxeme mHTEpdepomerpa MalKenbCoHa, I/ PErUCTPAIIAN
JgedopManuil TPUIIOBEPXHOCTHBIX OCaA04YHbIX 110poa. CoBMecTHO ¢ Je-
GOPMANMOHHBIMU W3MEPEHUSIMH TTPOU3BOAUIACH PECUCTPAIMS TEOAKY-
CTUYECKON SMUCCUU HANPABIEHHBIMU MHE30KEPAMUIECKUMHI MTPUEMHU-
KaM¥ B [MANa30HE YaCTOT OT HECKOJbKHUX TepIl 0 JeCATKOB KUJIOTEPII.
B pabore npeacraBieHbl Pe3yabTaThl JJIUTETbHBIX OJTHOBPEMEHHBIX Jie-
GdOpMAITMOHHO-aKyCTHIECKIX HAOIIOTEHHIA.

2.16 Peaknuda nmoJryrpOBOAHUKOBBIX MaTepPUAaJIOB I
BOJBI HA BO3J€lCTBUE PaANallUOHHBIX,
KOCMO(U3NYECKUX U reodPU3nIeCKUX

dakTopoB okpyxkKarorieii cpeabl

Jlobanos A.B.", Ilemaun B.B.', @aiimwmedin I.C.Y, Asexcees B.A.2

L Unemumym meduko-6uonozuneckus npobaem PAH, Poccus
2 Tpouyruti uHCMUMYM UNHOGAUUOHHHLT U TEPMOAIEPHVLT
ucenedosanuii, Poccus

Bo Bpemsi 3KCIEpUMEHTAIbHBIX WCCJIEIOBAHUN CBOWCTB IPOBOJIN-
MOCTH IOJIyIPOBO/IHUKOBBIX MaTEPHAJIOB M BOJbI BBICOKOH OYMCTKH,
MMO/IBEPTAEMbIX BO3IEHCTBUIO SJIEKTPOMATHATHOIO W WOHU3UPYIOIIETO
W3JIy YeHUS HI3KOM MOIIHOCTH, ObLiIN OOHAPYKEHbI BAPUAINHA TEMHOBBIX
TOKOB. AHann3 JaHHBIX, TOIy4IeHHBIX B Tedenne 2006-2013 rr. mokaszan
COBITA/IEHUE TIEPUOJIOB M MOMEHTOB BO3HHKHOBEHHsI ITUX BapUAINU C
KOCMO(DU3UIECKUMU U TeOMDUIUIECKUME COOBITASIMUA  OKPYKAIOIIETO
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npocTtpancrBa. Tak, ObLTO 3aMedeHO, YTO BO BpPEMsS W IOCTE COTHEU-
woro 3armenus 29 mapra 2006 roma B BOe pa3BUBAIUCH KOsieOaHusd
3JIEKTPOHHO-TPAHCTIOPTHBIX CBOMCTB BOJIBI C TIEPUOIOM 56 MUH, KOTOpPbHIE
HAKJIaIbIBAJINCh HA, OOBIYHYIO CYTOUYHYIO NWHAMHUKY TOKOB. Hambosee
SIPKUM MPOSABJICHUEM BO3IEHCTBUS KOCMOMU3INIECKUX U TeODUINIECKUX
GdaKTOPOB OKPYKAIOIIEH CpPEeIbl SABJSETCH CYIIECTBOBAHUE CYTOYHOM
JMHAMUAKA TOKOB B BOJIE M IIOJIYIIPOBOJIHUKOBBIX Marepuasiax. U3me-
HEHWS TOKOB B MaTepHMasaX TPOUCXOIUT TPH TMOAKIIOUEHUN TBEPIHIX
TTOJTYTPOBOTHUKOBBIX TJIACTWH B IMOTHOM BAPUAHTE W MTPU MOCTOSHHOM
manpszkeanu 0,5-2,5 B. Cpenu BBIABIEHHBIX TEPUOIUIHOCTEH KOJE-
GaHuii TOKOB MOXXHO BbLIenuTb 94 muH, 360 mun, 24 gaca, 3.5 u 13.7
cyrok. Bo3MOKHBIM MeXaHW3MOM BO3HWKHOBEHHUsI KOJeOaHWiI TOKOB
ABJISETCSA MW3MEHEHNe 3JJIEKTPUUIECKOTO MOTEHINAJNa Ha 3SJIEKTPOJAX B
BOJHBIX 3IEKTPOXUMHUYECKUX SUEHKAX W B O0OJACTH IJIEKTPUIECKUX
KOHTAaKTOB TOJJYITPOBOJHUKOBON TIJIACTUHBI W B pP-N TEPEXOJEe, BBI-
3BAHHOE 3MUCCHEIl 3JIEKTPOHOB U3 3JIEKTPOJIOB (B CJlydae BOIHOIO
JATYMKA) 33 CUET U3MEHEHUsl JIEKTPOAKTUBHOCTHU BOJbL UK B 061acTU
KOHTAKTA METAJLJI-IIOJIYIIPOBOJHUK 3a CYET M3MeHeHu: PabOThl BHIXOA
U3 TIOJyPOBOAHUKS (u3MeHeHusl ypoBHsa PepMu) W MeTasia u, Kak
CTIEJICTBYE, W3MEHEHUs] KOHIIEHTPAIINW OCHOBHBIX HOCUTEJEl 3apsioB
B 00beMe TOJTYIIPOBOIHUKA, BHI3BAHHOTO BHEITHUM CJIA0BIM BOJHOBBIM
BozzeiictBuem. Ha ocHoBanuu pe3ysibTaToB MPOBOAUMbBIX MCCIEIOBAHUMN
[IPE/III0JIAraeTcsd B JaJibHeimneM pa3paborka w3Mepureseil COCTOAHUSA
cpembl OOMTAHWS SKUMAXKEH OPOUTAJBHBIX KOCMUYECKUX CTAHIUN U
BO3/IYIITHBIX CYJIOB C MCIMOJb30BAHUEM BOJIHBIX U IMOJYTPOBOTHUKOBBIX
JATIUKOB.

2.17 Passurue Egunoii
TEPPUTOPUATIbHO-PACIPEaEIeHHOMN
MH(POPMANOHHOI CUCTEMBI KAK OCHOBBI
poccuiickoii Ha3eMHOIT THPPACTPYKTYPhI
ANCTAHIIMOHHOTO 30HANPOBAHUA 3eMJu U3
KOoCcMoOca

Jowxapés ILA., Toxusan O.0., Mycuenrxo B.A., Hluwxun A.A.

OAO <«Hayuno-uccaedosamesbekutdl uHCmumym mouHsy npuboposs,
Poccuas
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Enunas reppuropuaibHo-pacupeiesennas nHQOPMAIMOHHAS CHCTe-
Ma aucradiuonHoro 3ouuposanust 3emuu (ETPUC 133) upencrasis-
er coboit COBOKYITHOCTH cofepxKarreiics B 6a3ax manubix /133 undopma-
1w, nHGOPMAIMOHHBIX TEXHOJIOTUN U TEXHUIECKUX CPEICTB, Obecre -
BAIOIIUX €€ TIpreM u 06PabOTKY, PA3MEIEHHBIX B TEPPUTOPUATBLHO Pa3-
HECEHHBIX IEHTPAX U IIyHKTax npuema u obpaborku maxubix 133 De-
JEePAJIbHBIX OPTraHOB HCHOJHUTENbHOH Biaactu Poccuiickoit @eneparnm,
OPTaHOB HCIOJHUTENIHHON BiacTu cyomekToB Poccuiickoit @emeparun,
a TakXKe IPYyTUX OPraHU3aIuil, OCYIIECTBIAIONIAX IPUEM U 00pabOTKY
mamabix J133.

Oyuknuonansao ETPUC /133 noapazaensercs: Ha CJIeIyIOIIIe MO I-
CUCTEMBI:

MOJICUCTEMY ILJIAHUPOBAHUS M YIPABJIEHUs MPOIECCAMu JTOObIBAHUS
mauubix J133;

MOJICUCTEMY TpUéMa, perucrpaiuu u 0bpaborku ganubix J133;

MOJICHCTEMY XPAHEHUs W pacrnpocTpanenust qaHubx J133;

noJicucreMy OOMEHa JTAHHBIMU.

OpHuM W3 BayKHEHITNX 3/IEMEHTOB WH(MOPMAIMOHHON WHMPACTPYK-
rypel ETPUC 33 saBnsercs eaunbiii 6aHK reogaHHbix. Eaunabii 6ank
PEOJAHHBIX CO3/IAH W PA3BUBAECTCS B BHUJE PACIpPEIETIeHHON nHbOopMa-
[IMOHHON CUCTEMBI, O0BEIUHSIONIEH MeTaTaHHbIe (heaIepaATbHBIX, BEIOM-
CTBEHHBIX, PETMOHAJIBHBIX U IPYTUX OAHKOB IN€0JAHHBIX.

Enunbrit 6aHK reofaHHbIX MPU3BAH PEIIATH CIEAYIONIME 33 IAMN:

3aMuCh, HAKOIJIEHNE, CHCTEMATU3AIINS, T0JITOBPEMEHHOE U OMEPATHB-
HOE XpaHEHHe IeQJIaHHBIX B 0a3aX JAHHBIX W APXHUBAX;

dopmuposanue u Begenne EnuHOro Karaiora reoJaHHbIX;

ABTOMATHU3UPOBAHHOE (POPMHUPOBAHKE K 00pabOTKA 3aABOK HA IOJIY-
YeHNEe APXUBHBIX TEOJAHHBIX, 3aBOK HA

npoBeieHne ChEMKHU U 00paboTky manubix J133;

dbopmupoBanue, XpaHeHne u OOHOBJIEHNE PACTPOBBIX HEITPEPBIBHBIX
MTOKPBITUI TTOBEPXHOCTH 3eMJIM Ha, OCHOBe JaHHBIX J[33;

OTIEPATHUBHBIN JOCTYI TOJIB30BATENEH K WHMOPMAIMOHHBIM PECYpP-
caMm DaHKa B COOTBETCTBUU C MPABAMU JTOCTYTIA.

IIpu paspaborke MOAe N ONMUCAHUS METAJAHHBIX B E1uHOM KaTaio-
re, a TaK¥XKe JJIs PEIeHus 3a1a9¥ YHU(DUKAIWKA MPOIECCA MOy YeHUsT
¥ TIpeJOCTaBIeHUs MeTadaHnubix, B HUW TouHbIX mpHOOpPOB OBLI pa3-
padoran IIpodunsp MeTamaHHBIX eIUHOrO OAHKA TEOJAHHBIX HA OCHOBE
craggapros 1SO-19115, ISO-19115-2 u ISO-19139.

B cocras Emwmroro 6aHkKa reOmaHHBIX BXOIAT IEHTPAIbHBIA U pe-
ruonajbabe DaHKU. CHOpMYINPOBAHBI TPEJIOKEHNS [T0 OPTaAHU3AINN
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B3anmogeiicteust ETPUC 133 u undopmarmonnbix cucrem PAH. Yaxke
pazBuBaercs Blaumogeiicreue ETPUC 133 u reoundopmaiinoHoit cu-
crembl UK PAH Ha OCHOBE C€PBUCHO-OPUEHTHPOBAHHBIX TEXHOJIOTHH.

2.18 TexHOTeHHBIE TOMEXU NIPHU HADJIIOAEeHUN
€CTECTBEHHOT'0 JIEKTPOMArHUTHOIO MOJISA

Manxun E.U., Yeapose B.H.

Hnemumym xoemodusduueckux uccaedosanutds u pacnpocmpaHenus,
paduosoar JIBO PAH, Poccus

Habmonenns reopu3naeckux 31eKTPOMATHATHBIX MOJIEH TTOMUMO CO-
JIEPKATEJbHBIX JAHHBIX BCEIJIA COMEPKAT IIyMOBBIE HOMEXH, B HAIIE
BpeMsI MMEOIINe TJIaBHBIM 00pa30M TEXHOTEHHOE MpOucXoxkaeHue. 11o-
POt 3T IOMEXY MPEICTABSIOT HEIMTPEOIOJIUMOE TIPEMATCTBAE I TATTb-
meiimeit obpaborku. [losromy anaams momex siBISETCS HEOOXOAMMON Y-
CTBI0O KOPPEKTHON OGPAOOTKH M MHTEPIPETAIMH IKCIEPUMEHTATBHBIX
JIAHHBIX.

B pabore mpoaHaIn3upoBaHbI TEXHOTEHHBIE TIOMEXH, CYIIECTBY IOIIHE
MIPY PETUCTPAIIU €CTECTBEHHOTO JIEKTPOMATHUTHOrO 1ot 3emun. O0-
HapPY2KEHO, YTO JAHHBIE TOMEXU UMEIOT KOTEPEHTHYIO X HEKOT€PEHTHYIO
cocrapiisiioniyo. beuia pazpaboraHa MoOIe b MTOMEX U MPEIJIOKEH AJIT0-
PUTM U €ro MporpaMMHast PeATU3AIUs sl yCTPaHeHus Hanboee cyIie-
CTBEHHBIX KOMIIOHEHT [TIOMEXH ¢ HAMOOJIbIIUMU BPEMEHAMEU KOI'€PEHTHO-
cru. IIpoBepka ajropuTMa HA PEATHHBIX JAHHBIX MOKA3aJ1a JOCTATOIHO
XOpOIy 0 3MHEKTUBHOCTD.
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2.19 ®daykryauunm JiekTpudeckoro nojg DP2,
HabJromaeMmble ¢ noMmoInsio cetu BY pangapos
FM-CW

Manaby ITunoxapa', Axuzupo Hxeda', Axumaca Howuxasa?,

Buwukoe B.B.3, Illesuyoe B.M.%, Kutioxymu FOmomo?, I'pynna
MAGDAS/CPMN°

I Hayuonarvuot Koaedoe Texnoroeut npepexmypw Kazowuma,
Anonua
2 Meorcdynapoonnti Lenmp Hayx o Kocmuneckoti ITozode u
Obpasosarus, Ynusepcumem Krwowy, Anonus
3 Unemumym KocmoPusuneckus uccaedosanuti U pacnpocmpaHenus
paduosoan /[BO PAH, Poccus

leomaranTHbie KOJeOanuss DP2 cBa3aHbl ¢ BHIPOBHEHHBIMH TIO TIO-
JII0O TOKAM¥ MEXKIy MarHuTocdepoil u mospHoil monocdepoii. Beipos-
HEHHBIE T10 MO0 TOKHM HAJIAraloT 3JIEKTPUYECKHUe MO PACCBET-3aKaT
U/WiIM 3aKAT-PACCBET HA HOJAPHYIO MOHOCKhEPY. DTU IJIEKTPUYECKUE
110/ MI'HOBEHHO IIPOHMKAIOT B CPEJHIOI0, HUKHIOI0 U IKBATOPHUAJIb-
HYI0 HOHOChEPY U BBI3BIBAIOT KOJEOAHUS SJIEKTPUIECKOTO TIOJIsT BOCTOK-
3amaj] KaK Ha HOYHOW, TaK W Ha, JHEBHOI CTOpOHE MOHOCKEpHI. ITO
YKa3bIBAET HA IPOIECC MEPEHOCA IHEPIUU U3 MATHUTOCHEPHI B HUIKO-
MIAPOTHYIO HOHOCGEPY Uepe3 MONIPHYIO 00IaCTh.

st Toro, 9To6bI HAOTIOIATH TPOHUKHOBEHHE KOJIEOAHUIT 3JTEKTpH-
9ecKOro 1ot B norocdepe, o6oura paspadborana cerb BYU pamapos FM-
CW (4acTorTHO-MOLYy/IMPOBAHHOl HElPEepPbIBHON BOJIHbL) B10Jb 210 Mar-
HUTHOTO Mepuauana. Harr nepssiit pagap Obi1 yecranossiaen B Cacarypu
(Teomarnurnas Iupora = 26), Anownus, B 2002 r. Bropoit pagap 6oLt
ycranosyien B Ilaparynke (Feomarnurnas Illupora = 46), Kamuarka,
Poccus, B 2006 r. A Tperuii pagap 6bu1 ycranosien B Manusa (Feomar-
nurnas [upora = 6), @ununnuust, 8 2009 r. Cerb pasapos MAGDAS
FM-CW mupoKO OXBaTHIA T€OMArHUTHBIE TUPOTHI OT 6 10 46 rpamay-
COB.

BY pamap FM-CW - 3710 Bupg wono3onma. Pamap mepemaer BOJHY
BBICOKOH 9aCTOTHI B MOHOCKEDPY U PETUCTPUPYET JOIMIEPOBCKOE CMEIIe-
HU€ IPUHUMAEMOM JaCTOTHI BOJIHBI, KOTOpasd orpaxkaercs ot F obmactu
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nonocdepbl. Maruuryia J0IIepOBCKOr0 CMEIEeHUsT TPUHUMAEMON 4da-
CTOTHI BOJIHBI COOTBETCTBYET CKOPOCTU BEPTUKAJIBHOIO CIIBUIA OTPAZKA-
fotero cjaost B nonocdepe. Monocdepnas miazma gsuxkercs apeiipom E
x B, rme B - 310 MecTHOE ormbaromee MarHuTHOE TOJIe. DJIEKTPUIECKOe
oJie BOCTOK-3aMaJ, CTAHOBUTCA BO3MOYKHBIM MCTOYHUKOM BEPTHKAJb-
HOTO CMeIeHHs HOHOC(EPHOH TIa3Mbl B HU3KO-IIHPOTHON HOHOChEpE.
CoryacHo 310 0CcOGEHHOCTH HUBKO-IUPOTHON nonocdepbr, BY panap
FM-CW HF moxker peructpupoBaTh KOJEOAHUS IJIEKTPUUIECKOTO OISt
BOCTOK-3aral.

Konebanuss DP2 6b11n 3aperucTpupoBaHbl ¥ CTATHCTUIECKHT POAHA-
JIN3UPOBAHBL C IOMOINBIO JaHHLIX pagapa Ha cranmuax PTK u SAS
M MArHUTHBIX JIAHHBIX, 3aPErdCTPUPOBAHHBIX ¢ moMoIbio ceru MAG-
DAS/CPMN. CoorHolieHue aMIiaTyabl KojaebaHuii 3JeKTPHUYeCcKOro
nonss DP2 mHa HOYHOM cTOpOHE, HAaOJI0JAeMbIX C ITOMOIIBI0 PaIapa B
PTK u SAS x konebaHusaM MarHUTHOTO TI0JIsI, HAOIIOJAEMBIX HA JTHEB-
HOU cTopoHe kBaropa, cocrasisger 0,107 mB/M/uT u 0,030 MB/m/uT,
COOTBETCTBEHHO. AMIInTyna KojebaHuii eKTpudeckoro mojas DP 2
YMEHBIATACH C YMEHBIIEHHEM MIMPOTHI HA HOYHON CTOpOHE MOHOChEe-
pbl. B HabmomaeMbix COOBITHSX COOTHOIIEHHWE AMILTHTYIbI KOJEOAHMIM
JIEKTPUYECKOrO 1MoJid Ha 26 rpajycax reOMarHuTHON IIUPOTHI K KOJIe-
GauusiM Ha 46 Tpajycax COCTaBMIO TpUMepHO 1/4.

2.20 Meron amaan3a reoMarHUTHBIX JAHHBIX Ha
OCHOBE COBMeEII€HNs BelBJIeT-Ipeodpa3oBaHud
C paauaJabHbIMU HEWPDOHHBIMU CETIMU

Mandpuxosa O.B.12, XKuocuxuna E. A2

L Huemumym xocmodusuneckus uccredosanuti u pacnpocmparers
paduosoan /[BO PAH, Poccus
2 Kamuamexuti 20cydapemeennoii mexnuneckuti ynueepcumen,
Poccus

Pabora wmampasiiena Ha pa3pabOTKy CpPEICTB aHAIN3a IapaMerT-
POB MArHUTHOIO IOJisi 3eMJIM, BBIIEIEHHUs] MeOMATHUTHBIX BO3MYIIE-
HUW W OIEHKYW XAPAKTEPUCTUK TOJIS MO JAHHBIM HA3EMHBIX 00CEpPBATO-
puii ¢ TPpUMEHEHNEM MEeTOJ0B MCKYCCTBEHHOTO WHTEJIEKTa W BEHBJIET-
anasm3a. [Ipeaoxken MeTO N aHAJIN3a BAPHUAIINH MATHATHOTO TIOJIA 3eM-
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s (Ha npumepe H-KOMIIOHEHTDI), OCHOBAHHBIN HA COBMELIEHUU KPATHO-
MACHITAOHOIO AHAJIU3A C PAJMAIBHBIMUA HEHPOHHBIMY CETSIMU, [T03BOJIs-
0N OTPEJIEINTH COCTABJISIONINE BAPUAIUI TTOJIST, XapaKTePU3yIOIne
CTEIEHDb €r0 BO3MYIIIEHHOCTH, U3y IUTh UX CTPYKTYPY, BHIIOJHUATH KJIAC-
cupUKAIMIO TPU3HAKOB JIAHHBIX U OEHUTH cocTosiHue nosst. Ha ocHoBe
pa3HeceHus B BEHBIET-TPOCTPAHCTBE IPU3HAKOB TAHHDBIX BBITIOIHSIETCS
AHAJIA3 CTATUCTUYECKUX CBOUCTB IPOIECCA U BbLACIAIOTCS HWHMOPMa-
TUBHBbIE TIpU3HAKU. [loydYeHHbIe TPU3HAKY OMPEIEISIOT PAJauaIbHBIN
CJIOW CeTH, BBITIOJIHSIONIEH OIEHKY MPUHAIJIE’KHOCTH MPU3HAKA K KJIAC-
cy.

Mero, 1aeT BO3MOXKHOCTD M3y9aTh TOHKHE OCOOEHHOCTH CTPYKTYPhI
PEOMATHUTHBIX JAHHBIX U MOXKET ObITb DPEAJn30BaH B BHJE aABTOMa-
THYECKOTO TPOTPAMMHOIO CPEICTBA OMEPATUBHON OIEHKU COCTOSHUS
MArHUTHOrO ToJist 3emjin. Ampobamusi MeTola, BBIMOJHEHHAs Ha
nauubix crannun "Tlaparynka" (Kamuarckuii kpait), noareepausia ero
3¢ dEKTUBHOCTh W TO3BOJUIA BBIJIEIUTH B BAPUANUIX TOJS KIACCH-
dUKAIMOHHBIE PU3HAKYU, XapAKTEPU3yIOIIUe CTeNeHb BO3MYIIEHHOCTH
[OJIS.

2.21 Mogenp n aJropuTMbl aHAJIN3a I€OMArHUTHBIX
JAHHBIX B 3aJa4vaX BbIAEJIEHUS I€OMarHUTHBIX
BO3MYHNIEHUN 1 BBLIYMCJIEHUS WHIEKCA
T€OMArHUTHOIl aKTUBHOCTU

Mamndpurosa O.B.2, Conosves H.C.!

L Hnemumym xocmodusuneckus uccaredosanuti u pacnpocmparerus
paduosoan /[BO PAH, Poccus
2 Kamuamexuti 20cydapemeennnii mexnuneckuti ynueepcumen,
Poccua

Hanmas pabora TOCBSINEHA MCCICIOBAHUIO TpobeM 0o0paboTKM u
aHAJIN3a BapHUAIlMii MArHWUTHOTO TOJIs 3€MJIN, BBIIEIEHUsI CIOKOWHOTO
CYTOYHOTI'O X0/ W JIOKAJIbHBIX 0CODEHHOCTE, (DOPMUPYIONIUXCS B TEPU-
Ol TIOBBIIIIEHHOM TeOMAarHUTHON akTuBHOCTH. HectammonapHbrii xapak-
Tep MPOIECcCa U HAJIMYINE PA3HOMACIITAOHBIX JIOKAJIbHBIX 0COOEHHOCTENH
pasnuaHOil (POPMBI U [IJINTEIHHOCTH, HECYIINX BAYKHYIO WHMOPMAIUIO
O COCTOSTHUU TOJIsA, Aeai0T Hed(DOEKTUBHBIMEU TPATUITHOHHBIE METOIbI
MOJIE/TMPOBAHNS U AHAJIN3A JTAHHBIX U HE MO3BOJISIIOT:
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- UAEHTUPUITEPOBATH OCOOEHHOCTH, MPEICTABISIONIAE COO0H KOPOT-
KOLIEPUOJIHbIE KOJIeOAHUST ¥ BOZHUKAIOIIUE B PEMMCTPUPYEMbIX JAHHBIX
B MEPUO/BI TIOBBINEHHOW T€OMATHUTHOW AKTHBHOCTH;

- BBIIEIUTD "CHOKONHBIN (XapaKTepHbIi) X0/ BApUAIIUY MO/ U OLEe-
HUTH €r0 U3MEHEHUEe BO BpeMs Oypb;

- HOCTPOWUTH ABTOMATUYECKUI AJITOPUTM BBIYMCICHUS SO-KPUBOIl U
K-ungekca B coorBercrBum ¢ meroaukoii JI:x. Baprenbca.

B pa6ore mpemioskerna o0OOOINEHHAST MHOTOKOMITOHEHTHAsS MOIEh
reOMarHUTHOrO curuana (Ha npumepe H-KOMIOHEHTBI), OCHOBaHHASA HA
BeliBJIeTaX W TMO3BOJIAIONIAA ONMUCATH CIIOKOWHBIA XOJI BapUAIUUA TIOJIA
U Pa3HOMACIITAOHBIE JIOKAJTHHBIE OCODEHHOCTH, (POPMHUPYIOIIHECS Ha-
KaHyHe W B IEPUOALI MArHUTHBIX Oypb. Takzke B paboOTe IpeioKeH
croco0 BBIIEIEHUS XaPAKTEPHOM COCTABJISIONIEH MOIEN U JIOKAJIBHBIX
0CODEHHOCTEH, MPeICTABMIONIX cO00i pa3HOMACIITAOHBIE KOPOTKOTIE-
puonmbie koebanus. Crocod n pa3zpaboTaHHbIE HA €ro OCHOBE aJITOPHUT-
MBI U OPOrPAMMHBIE CPEJICTBA MO3BOJSIOT B ABTOMATHYIECKOM PEKUME
BBLJIEJUTH CYyTOYHBIN X0/ BAPHAIMH, IOCTPOUTH SG-KPHUBYIO, BHIYUCIUTH
K-uagekc u naentudunupoBarb 0COOEHHOCTH, BO3HAKAIOIINE B IIEPUO-
JbI BO3PACTAHMUSI TEOMATHUTHONH aKTHUBHOCTH. D(PPEKTUBHOCTL paspa-
GOTAHHBIX CPEJICTB JIOKA3aHA CTATUCTUIECKU (MCIOIb30BAIUCH JTAHHBIE
craniuu "Tlaparynka”, Kamuarckuit kpaii 3a nepuog 2002-2008 rr.).

2.22 MoageampoBaHue Bapuanuiit KOCMUYECKIX
Jydeill 1Mo JaHHBIM HEUTPOHHBIX MOHUTOPOB U
BBISIBJIEHUE TIPEABECTHUKOB CUJIBHBIX
Ha3€eMHBIX BO3PaCTaHUilI MX MHTEHCUBHOCTHU

Mandpuxosa O.B.13, Banses T.JI.', Beros A,B.?, Suxe B.I'?

L Huemumym x0cmo@ususeckus ucciedosanuti u pacnpocmparerua
paduosoar IBO PAH, Poccus
2 Incmumym 3emMH020 MA2HEMU3MA, UOHOCHEPDL U PACTPOCTPAHENUS
paduosoan um. H.B. ITywwoea PAH, Poccus
3 Kamuamexuti 20cydapemeennviti mernuveckut yrueepcumen,
Poccus

B pabore mpenioskeH crmocod MOIENIWPOBAHWS BPEMEHHOTO XOIA
JAHHBIX KOCMHAYECKUX Jydel, OCHOBAHHBI HA COBMEIIEHUN BeiBJeT-
peoOpa30BaHusi € MHOTOCJOHHBIMH HEHAPOHHBIMH CETSIMH IIPSIMOTO
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pacipocTpaHenusd, MO3BOJILIOMMUI ONucaTh XapaKTepHBbIl X0/ U Bbljle-
JguTh ocoberHoctu, (GOPMUPYIOIIHECs HAKAHYHE CHUJIbHBIX HA3EMHBIX
BO3pACTaHWil WHTEHCWBHOCTH. Ha OCHOBe BeliBIeT-Ipeodpa3oBaHUs
BBITIOJIHAETCA BbIJEJIEHNEe XapaKTEPHBIX COCTABJIAIONINX BapHuarui
KOCMWYECKUX Jiydedl u momasisiercs tryMm. Ilyrem BoiObopa nawmmydieit
6a3ucHOil BeiiBIeT-QYHKIMNA W TOCTPOEHHS AIMIPOKCHMAINH, obeciie-
YUBAIOIIEHl HAMMEHDbIIYIO IIOIPELIHOCTDb, OIPEesAI0TCd XapaKTepHble
KOMMOHEHTHI. [losydenHbie XapaKTepHble KOMIOHEHTHI MOJAETUPYIOTCS
HelipoHHBIME ceTsmu. Ha OCHOBe aHa/M3a BEKTOPA OMMMOKN HEHDPOHHBIX
ceTeil BBIABIAIOTCA TPEIBECTHUKHN CUJIBHBIX HA3€MHBIX BO3DACTaHUI
WHTEHCUBHOCTH KocMudueckux Jiydeil. Ha srtame momenmpoBanusi mc-
[IOJIb30BAJINCh JIAHHBbIE HEHTPOHHBIX MOHUTOPOB craHimu MockBa u
crarmmn Amarutsl 3a epuon, 2000-2005 rr.. MogeanpoBanne moaTBEP-
a0 3 dEKTUBHOCTD MPEIIaraeMoro Croco0a U TO3BOJIUJIO BBISBUTH
MIPEJIBECTHUKY CUJIbHBIX HA3€MHBIX BO3PACTAHUIl MHTEHCHUBHOCTU KOC-
MHUYECKHUX JIydeid.

2.23 Beigenenne aHoManii B NOHOC(HEPHBIX
napaMeTrpax Ha OCHOBE COBMeEIIeHUS
KPaTHOMACHITAOHOTO BeHBJIET-pa3jI0XKeHUd U
HellpOHHBIX ceTeil

Mandpurosa O.B.'-2, ITorosoe FO.A.'2

L Huemumym xocmodusuneckus uccredosanuti u pacnpocmparers
paduosoan /[BO PAH, Poccus
2 Kamwamexuti 20cydapemeennoli mexnuneckuti ynueepcumen,
Poccua

B pabore mpemmoxkeH MeTon aHAIN3a MAPAMETPOB KPUTHUIECKOM
9acTOThI  MOHOC(EpHOro cjaog F2, OCHOBAaHHBIM Ha COBMENIEHUH
KPaATHOMACIIITAOHOTO AHAJN3a W MHOTOCJIOWHBIX HEHDPOHHBIX CETeil,
MO3BOJIAIONINN  BBIIEIUTH AHOMAJBHBIE OCODEHHOCTH  TIOBE/IEHUS
nonocdepbl. CII0XKHOCTH pereHns 3a1a9 00pa0OTKY W aHAIN3a HMOHO-
cepHBIX MapaMeTpoB CBs3aHbI C WX CIOXKHON crpykrypoit. Oxu
BKJIIOYAIOT OOJIbIIIOE KOJIMYECTBO KOMIIOHEHT, COJIEPXKAT JIOKAJIbHbBIE
OCOBEHHOCTH Pa3HOObpa3Hoil (POPMBI M BPEMEHHONW TIPOTAKEHHOCTH,
aHoMaJIbHbIE (PDEKThI, & TakKe MTyMOBbie (DAKTOPHI. T paauImoHHbIE
MTOIXOIbI ¥ METOIbI aHAJIN3a MOHOC(HEPHBIX MAPAMETPOB, OCHOBAHHBIE
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Ha MPOIEeAypax CIVIA)KUBAHUS, MPUBOAAT K WMCKAXKEHUIO U IIOTepe
undopmaruu. OJHUM M3 OCHOBHBIX HEJIOCTATKOB ITUX METOJOB $B-
JIsieTcss OTCYyTCTBHE 3(M@EKTUBHBIX CPEJCTB ATANTAINN K CJIOXKHON
HECTAIIMOHAPHON CTPYKType MAHHBIX. llpesjaraeMbrii MeTO OCHOBAH
Ha [PEJCTABIEHUH PErucTpupyemMoro Bpemennoro psjga foF2 B Bume
pasHoMacHITAOHBIX KOMIIOHEHT W HUX ANIPOKCHMAIMH AJANTHBHBIMU
HEHPOHHBIMY CETSIMU IIEPEMEHHON CTPYKTYPbI. Meto u pa3paboranubie
Ha, €r0 OCHOBE aJITOPUTMbI U MPOTPAMMHBIE MOJIYJINA TIO3BOJISIIOT BBIMOJI-
HATH JETAJbHBIA AHAIN3 KAXK 0 KOMIIOHEHTHI U BBIIE/ISITH AHOMAJIUH,
BO3HHUKAIOIWE B II€PUOABI NMOBBIMIEHHON CeHCMUYECKON aKTUBHOCTHA Ha
Kamuarke. B pabore uCIOIB30BAINCH, PErUCTPUpPYEMbIe jJaHHble foF2
3a nepuox 1969-2010 rr. (cranuus Tlaparynka’, Kamuarckuii kpait).
Comnocrasiienne pe3yabraToB 00pabOTKN MOHOCKEPHBIX MapaMeTpoB
C KATaJIOrOM 3eMJIETPSICEHUI W TEOMATrHWUTHBIMHU JAHHBIMH TTOKA3AJI0
3¢ HEKTUBHOCTD MPEIIOKEHHOTO METOJd, U TO3BOJIUIO BBIIEIUTH
TEPUO/IbI AHOMAJIBHOTO TIOBEIeHUsT HOHOCHEPHI.

2.24 OcobeHHOCTH a3UMYTAJBHOTO pPaCIpeaeJeHus
MOTOKA Te€0aKyCTUYECKNX CUTHAJIOB B
YCJIOBUSAX M3MEHUYNUBOCTU Ae(hOpMAIIMOHHOrO
mpoIiecca B MPUIOBEPXHOCTHBIX TMTOPOIAX

Mapanyaey, FO.B., Illepbuna A.QO.

Huemumym xocmopususeckur uccaedosanutl u pacnpocmparerus
paduosoan /IBO PAH, Poccus

[MokazaHbl pe3yabTaThl MHOTOJETHUX UCCJIEIOBAHUI HATIPABIEHHBIX
CBOUCTB I'€0AKYCTUYECKON SMUCCHU, MPOBEJIEHHBIX C HCIIOJIb30BAHUEM
BEKTODHOT'O MPUEMHWKA, B CEHCMUYECKN AKTHUBHOM 30He Ha Kamduarke.
Paccmorpenbr  0CODEHHOCTH a3MMYyTAJBHOTO PACIPEIETIEHUS Te0aKYy-
CTHYECKUX CUIHAJIOB B MepHOAbl cjabbix (oHOBBIX) gedopmanuii.
UccnemoBanbl CBOMCTBA SMUCCUHU B EPUOBI AKTUBU3AINHN JeOopMaIiu-
OHHOT'O MPOIIECCa, B TOM YHCJIE IIPU TOATOTOBKE CEHCMUIECKUX COOBITHIA.
B pabore mpeacraBieHo OOOOIIEHME TOJYUEHHBIX PE3YJIbTATOB st
HECKOJIBKUX JECSITKOB CJIY9IAEeB.
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2.25 Pe3yabTaThl NCCJE€I0BAHUI CBA3U MEXKTY
reoaKyCTU4ecKoii aMuccueit m arMocdepHbIM
JIeKTpUiIecKuM moJjem Ha Kamuarke

Mapanyaey, FO.B.', Pyaenxo O.I1.Y2, Muwenxo M.A.', Jlapuonos
/W

L Hnemumym xocmodusuneckus uccredosanuti u pacnpocmparers
paduosoan /[BO PAH, Poccus
2 Hnemumym eyaxanonoeuu u ceticmonoeuu JJBO PAH, Poccus

IIpencrasmensr pe3yabraThl poBoauMBIX ¢ 2005 1. Ha Kamuarke
COBMECTHBIX W3MEPEHUH Te0aKyCTHYIECKOW IMUCCHA M ATMOCGHEPHOTO
JIEKTPUIECKOTO TIOMISA Y TOBEPXHOCTH 3eM/IH. Brepsble OOHapy:Ke-
HO, YTO IPU CIOKOHHON 1oroje (OTCYTCTBUE [OXK/sd, CUJIBHOIO U
YMEPEHHOIO BeTpa, HU3KOIO arMOCQEepHOro JaB/eHus) UHOrAa HabJIio-
JAIOTCS OTHOBPEMEHHBIE BO3MYINEHUS 3ITUX TeOPUBUICCKUX MOJIEH.
OHu TpOSABISAIOTCST B BHJE OYXTOOOPA3HBIX yMEHBINEHUI T'DaJUEHTa
MMOTEHINAIA 3JIEKTPUYECKOTO TIOJIs, BILIOTH /IO WM3MEHEHHWs 3HaKa,
KOTOpbIE€ BO3HUKAIOT IMPU PE3KOM U 3HAYUTEJHHOM YBEJIHMYEHUH AKY-
CTHYECKOrO JABJECHHUS B KHUJIOIEPIIOBOM Auana3oHe dactor. Vcmonb3ys
HeTlapaMeTpudecKne MeTOAbl KOPPEJTAINMOHHOTO aHaJau3a, N0 JIaHHBIM
JBYX JIETHE-OCEHHHMX 3KCIEPUMEHTOB YCTAHOBJIEHA CTATHUCTUYIECKHU
BBICOKO3HAYMMAs O0OpaTHAs CBA3b MEXKY CpPEIHEYACOBBIMU 3HAYCHU-
MM I'€0aKyCTHYECKON 3MHUCCHH U 3JeKTpudeckoro mojs. CoBMecTHbIe
re0aKyCTHIECKHE, aTMOC(EpPHO-IIeKTpuIecKne u 1e(OPMAIMOHHBIE
n3MepeHnsd 1mokKa3aJjin, 9TO pa3Hbl€ 11O 3HAKY aHOMAJIbHBIE BO3MYUIEHU A
3MUCCUN U JIEKTPUIECKOTO TI0JI BOHUKAIOT PN YBEJIMIEHUN CKOPOCTH
1eOpMUPOBAHUS TMPUMTOBEPXHOCTHBIX OCAJOYHBIX TOPOJI BO BpEMs
WX pacTsizKeHusi. PaccMaTpuBaeTcss BO3MOKHBIM MEXaHU3M IOSBICHUS
OOHAPY?KEHHOM CBSI3H.

2.26 AHOMAaJIbHBIE U3MEHEHUA '€OMArHUTHOrO II0JIA
JIEKTPOIPOBOAHOCTH T'€0JOTUIYeCKOil cpelabl B
CBS3U C CeICMHUYHOCTBLIO

Mopos FO.®., Mopos T.A.

Hnemumym eyarxanonoeuu u ceticmonozuu /[BO PAH, Poccus
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B roxxnoit wactu Baiikanbckoro pudra OCymecTBIAETCS MHOTOJIET-
HUAY MOHUTOPUHI BAPUALMI N€OMArHUTHOrO 10Jid B 8 nyHnkrax. Jlanubre
HaOJIIOIEHUH JAI0T BO3MOXKHOCTh M3YUNTh W3MEHEHUE HAPSIKEHHOCTU
TEOMArHUTHOTO MOJI BKPECT mpocTupanusi pudra HA paccrosaun 170
kM. B ocHOBy ananmm3a MOJIO2KEHBI BEKOBBIE BAPHUAIUU COCTABJISIOIIAX
reomarautaoro mnons H, D, Z B obcepBaropun “TlaTpoHnr’ 3a mepuon,
1968 - 2011 rr. B noBenenuu BeKOBOi Bapualuu BEPTUKAJIHHONU COCTAB-
JISIONIEH TeOMAaruuTHOTO ToJiA B miepuon ¢ 1998 mo 2011 roa BBISBIIEHO
anomasibHOe m3MeneHne. OHO MOXKET ObITh CBSI3AHO C YCHJIEHUEM TeO/IH-
HAMHUYECKUX MPOIECCOB B CBA3M C MOBBIMIEHHONU CEHCMUIHOCTHIO B I0K-
woit gactu pudra B 1998 - 2006 rr. Brimosnunen cpaBHUTENBHBIN aHAINAS
HANPsAKEHHOCTH [TOJTHOIO BEKTOPA N€OMArHUTHOIO 1101 B 1. IlaTponsr,
Cyxoii pyueit, Xypammia u Hageerno, T.e. mo mpoduiio BKpeCT MpOCTH-
panus pudTa. YCTAHOBJIEHO AHOMAJIbLHOE U3MEHEHWE HAIPSIKEHHOCTU
nmosist Ha 8 HTn 3a mocnenuue 9.7eT. DTO MIMEHEHUE CBUIETEIbCTBY-
er 00 yCW/IeHWH TeONMHAMUYIECKUX IMPOIECCOB B IONO-BOCTOYHON HaCTU
pudra. B obcepparopun "Ilarponsr"reoMaruuTHbie BapHaluu C IIEPH-
O/laMU OT IIEPBBIX MUHYT /O IEPBBIX YACOB KUCIIOIH30BAHBI JJIsd U3y de-
HUST TUHAMUKHU 3JIEKTPOIMPOBOIHOCTY JuTOChEPHl. B OCHOBY m3ydenwust
MTOJIOYKEHA, TIepeIaTOYHasd (DYHKINS MEXK/y BEPTUKAJIHHOW W TOPU3O0H-
TAJIbHBIMA COCTABJISIIONUMY BapUALAA T€OMATHUTHOTO TOJIsi, KOTOPAs
[TOJIyYn/Ia HA3BAHWE MArHUTHOTO Tuimepa. s m3ydeHnusi nUHAMUKA
MarHMTHOIO THIIIEPA HCIOJIb30BAHbI HEIPEPHIBHBIE BPEMEHHBIE Psi/IbI
xommonenT H, D, Z 3a mepuon ¢ 2001 mo 2011 rr. ¢ AUCKPETHOCTHIO
1 munyTa. MOHHUTOPUHT MarHUTHOTO THUMIEPA BBHITTOJTHEH B IUATIA30HE
mepuoAoB ot 143 mo 10000 c. B noBeieHnn BEIECTBEHHOTO THUIITIEPA HA
nepuogax 143 m 210 ¢ TpOABUINCH AHOMAJIbHbIE M3MEHEHHUS BO BpPeMs
Kysnrykekoro 3emierpsicenusi. AHOMaHsi XapaKTePU3yeTcsi MOBBIIIEHU-
€M THIIIEePA B HECKOJIbKO PA3 110 OTHOIIEHUIO K CPEIHEMY MHOI'OJIETHEMY
YPOBHIO BEIIECTBEHHOTO TUTITIEPA. XAPAKTEPHO, YTO AHOMAJIMS THIITIEPA
MIPOABUIACHh TOJBKO B KOPOTKOMEPHUOTHOM mamana3one. Ha ykazaHHBIX
MePUOIaxX JJIUHA IJIEKTPOMATHUTHONW BOJIHBI TIO TPHUOIMKEHHBIM OIEH-
KaM COCTaBJISIET MEpBble COTHU KuiaoMerpos. CiieoBaTeIbHO, MATHUT-
HBL THIIIIED OTPAXKAET U3MEHEHHE JJIEKTPOIPOBOHOCTU [€0JIOTH9eCKOMN
CpeIbl, BKJIIOYAIOINIEl I03KHYIO 9acTh 03€epa, Te nmpon3ornnio Kyarykckoe
3emyteTpsicenrie. [1yOrHa MPOHUKHOBEHNUS BOJIHBI IIPU TAKOM JIJIMHE CO-
CTaBJIAET TEPBbIE JeCATKA KAJIOMEeTPOB. MOXKHO mojarath, 9TO TUIIIIED
KOHTPOJIUPYET 3JIEKTPOIPOBOJHOCTH 3€MHOI KOPBI I02KHON 9acTh BIIa-
quabl 03. Baiikamn. IlpubankéHnple KadeCTBEHHBIE OIEHKH C IIOMOIIBIO
YHUCJIEHHOTO MOJIETMPOBAHUS B PaMKaX TPEXMepHO# Momenn Baitkaib-
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CKO BIAJIMHBI TIOKA3BIBAIOT, 9TO JJIs U3MEHEHHS BEIeCTBEHHOIO THII-
epa B HECKOJIbKO Pa3 HEOOXOIUMO KPATKOBPEMEHHOE HMOBBIIIEHUE IIPO-
BOAUMOCTH TJIyOMHHOTO PA3jIOMa B IOYKHOM dacTu o3epa. Takke He wC-
KJIIOYAETCS BAPWAHT HAPYIIEHUs MMEPEIATOYHON (PYHKINU MEXKIY Bep-
TUKAJIBHON ¥ TOPU3OHTATBHBIMU COCTABJISIIOIIAMU MOJIs 33, CUET TOSIBIIE-
HESA TATOCHEPHO-NOHOCHEPHBIX CBA3EH B CBI3MU C CUIbHBIM KyATyKCKIM
3EMJIETPIICEHUEM.

2.27 W3MmeHeHUuda mepeIgaTOYHbBIX
MAarHUTOTe/Iypudeckux (PyHKIHiT BO
Bpemenu Ha KamuaTtke

Mopos FO.@., Mopos T.A.
Hnemumym syaxanonoeuu u ceticmonozuu /IBO PAH

Ha HOxmnoit Kamuarke 1m0 JaHHBIM MHOTOJIETHETO JIEKTPOMATHUT-
HOT'O MOHUTOPHHTA II0 CETU IIyHKTOB MCCJIE€I0BAHBI HU3KOYACTOTHBIE W3-
MEHEHUSI T'e0dJEKTPUIECKOTO IOJIsd, a TaKXKe MAarHUTOTEJLTyPUIECKOTO
MMIIEJJAHCA U MACHUTHOI'O THIIIIEPA B JIMAIIA30HE IIEPHUOJIOB OT IEPBbIX
MUHYT 10 mepBbix dacoB. Cerh HAOIOMEHUI PACTOIOXKEHa HA Tobepe-
xbe Tuxoro okeana, B 30ue cyomyknuu. [logydenubie pe3yibTaThl CBO-
JATCS K creayfornemy. 11o manHbiM MHOTOJIETHUX HAOIIOIEHU JJTIEKTPO-
MarHUTHOTO TOJIS TOJOBbIE BAPUAIIMHM T'€03JIEKTPUYECKOTO OIS UMEIOT
unreHcusHoctb 10 100 MB /KM, reomaraurhoro - no 20-30 uTu. Togosblie
Bapuanyy 3TUX 110Jei 10100Hb1. OHAKO, aHAJIU3 [I0KA3aJ1, YT0 I'O10BbIE
BapHUAIMY MeOdIEKTPUIECKOTO TOJIST HE MOTYT OBITh WHIYIIHPOBAHBI Ba-
pUAIUSAMU T€OMATHUTHOTO TIOJIsi, BRI3BAHHOTO BHEITHUM HOHOCHEPHBIM
ncTOIHUKOM. ['0/10BbIE BApPHAIIH SIEKTPUIECKOTO MOJIsI UMEIOT BHYTPH-
3eMHOe npoucxoxkaeaue. OHU MOryT ObITb CBA3aHbBI C JIEKTPOXHMUIE-
CKHAMH, 3JEKTPOKHHETHIECKUMU, (PUIbTPAIMOHHBIMA U JPYTUMHA IIPO-
eccaMu, MpoTeKaImuMu B 3emye. [010Bbie BAPUAINH, TTO-BUIUMOMY,
BBI3BAHbI M3MEHEHNEM AaKTUBHOCTHU ITHX ITPOIECCOB B 3aBUCHMOCTU OT
CEe30HHOI'0 IOCTYILJICHUA COJIHEYHOW SHEPruH, BIUAIONIEH HA TeMIlepa-
TYPHBIM PEKUM MTPUMOBEPXHOCTHBIX YaCTel 3eMHOM KOPbI. 3a CIET ITO-
0 HAIIPSAKEHHOCTH IeO3JIEKTPUYECKOIO MOJId MEHSeTCd B TEeYEeHHe ro-
na 10 100 MB/kM. B moBeseHnr MarHUTOTEILTYPHUYECKOTO MMTIEaHCa
(KOMILJIEKCHOE 3JIEKTPUIECKOE COMPOTUBJIEHUE CPE/IbI) BBISBJIECHBI MO0
Bbie Bapuarmu. OHU B JIydiieil Mepe BBIPDAXKEHBI B MOJYJI€ MMIIEIAHCA
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na nepuoze 500 ¢, Tae ux aMmmuTyaa cocrasiasger okono 30%. Ha mepuo-
Aax 1000 u 3000 ¢ aMiuTy/ibl BApUAIUMA MOJLY i UMIIE/IAHCA YMEHbIIa-
orcs. B moBemennn ha3bl MMIEIAHCA TOIOBbIE BAPUAINU MPOSBUIINCH
caabo. Ix aMmiuTysa He MPEBBINAET MEPBBIX I'PAIYCOB T.€. TOYHOCTH
uzMepenuii pazpl. ITO CBUAETETHLCTBYET, YTO TOJOBLIE BAPUAIIUU WM-
me1anca B OOJIbIeil Mepe CBSI3aHbI C M3MEHEHHEM 3JIEKTPOIPOBOJHOCTH
JIOKAJIbHBIX [€03JIEKTPUYECKUX HEOTHOPOIHOCTEN U BMEIIAIOIIel Cpe/ibl
B TIPUTIOBEPXHOCTHBIX YACTAX 3eMHOU Kopbl. B 06c. Tlaparyuka usyde-
HBI BpeMEHHbIE U3MEHEHN ST MArHUTHOTO TUTIepa. B moBeiernn MHUMOTO
tunmepa Ha nepuomax 1000 - 3000 ¢ BbIpazkeHbI TO/IOBBIe Bapuanuu. B
[TOBEJICHUY BEIIECTBEHHOI'O TUIIIEPA T'OIOBbIE BADUAINY TPAKTUIECKHU HE
BBIPAaKeHbI. BbIsBiIeHHbIE OCOOEHHOCTH MATHATHOIO THUIIIIEPA KCCJIE0-
BaHBI C TIOMOIIHIO TIPOOHBIX Teo3AeKTpudecknx momdesneit Kamvuarku. Pe-
3y/IHTATHl TPEXMEPHOTO YUCTEHHOTO MOJAETNPOBAHUS MArHUTOTETYPH-
9EeCKOr'0 IIOJIA CBUETENbCTBYIOT O BO3MOXKHOW CBA3M I'OJIOBBIX BapHaIui
MHEIMOTO THMnepa Ha nmepuogax 1000 - 3000 ¢ ¢ uaMeHEHUAMA TTPOBOIH-
MOCTU JIyOUHHON moepedHoil npoBoasiieil 30ubl (pasiaoma). [Ipesro-
JIAPAETCS, 9TO ITH U3MEHEHUsT MOr'yT ObITh BbI3BaHbI OOpalieHneM 3emMiin
Bokpyr CoJHIA, B pe3y/IbTaTe KOTOPOTO MPOSIBJISETCS TOI0OBAST IIUKJINY-
HOCTh B T€OJIMHAMHWYECKUX TTPOIECCaX, BHIPAYKEHHBIX B M3MEHEHUH Tpe-
[IIAHOBATOCTH CPEJbI, CTEIEHN €€ HACBIIEHHOCTH THUIPOTEPMATHHBIMU
pacTBOpaMu U CTEIeHW WX MUHEPATU3AINH.

2.28 HexkoTopsbie cBoiicTBa (bpakTaAIBLHOTO
napaMeTpUYeCcKOro OCIUJIITOPa

Ilaposux P.U.

Hnemumym Kocmoduduueckux uccaedosanutll u pacnpocmpaHerus,
paduosoar IBO PAH, Poccus

B pabore mposemen pa3oBhIii aHAIN3 KOJIEOATEILHBIX CHCTEM,
obsamaronux (ppakTaabHBIME CcBOCTBaMHU. PpaxTajbHBIE CBONCTBA
TAKHX CHCTEM OIPEIENAIOTCS BO3IEHCTBHEM BHENIHEH CHIIbI, KOTOpasd
3aBUCUT HE TOJIbKO OT BPEMEHH, HO M OT CMEILIeHUs. DTa 3aBUCUMOCTb
MIPEICTABJIEH WHTErPajIoM IPOOHOrO MOPSAAKA CO CTEINEHHBIM SJIPOM,
YTO XapaKTEPU3yeT CBOWCTBO MaMATH U JaeT BO3MOXKHOCTH JIydIIe
MHTEPIPETUPOBATh pa3/IudHble 3(PQPEKThl B TAKUX CHCTEMAaX, a TaKrKe
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HafTU UX OPUIIOKEHUS B re0O(DU3NIECKUX MMOJIIX.

2.29 MHccaemoBaHue BJIUAHUS MaArHUTYIbI
3eMJIETPSICEHUSI HA TE€HEPAINI0 BOJHOBBIX
BO3MYIIIeHU B moHOCcdepe

ITepesanosa H.IL.', Canvros B.A.2, Acmagvesa 5.H.3,
Kynumaesa A.C.*

L Hnemumym coaneuno-semmoti dusuwu CO PAH, Poccuas
2 Hnemumym semnoti xopo, CO PAH, Poccus
3 Mapuoiceruti unemumym dusuru Semau, Dparyus
4 Uprymexuti zocydapemeennuii ynusepcumem, Poccus

ITposenen ananu3 Bausinus maruuryasl (Mw) 3emiierpsicenus Ha Be-
POSITHOCTD ITOSIBJIEHUsI BOJIHOBBIX BO3MYIIEHUN B moHOChEepe. Anasiu3
BBITIOJTHEH Ha, OCHOBE JIAHHBIX W3MEPEHU BaPUAIH TTOJTHOTO 3JIEKTPOH-
uoro cozgepxkanug (I19C) ma maszemubix crannusax GPS, pacnosaras-
muxcsd BO/m3u SmuieHTpos. MccaenoBano 21 3eMiieTpsiCeHUE ¢ MATHATY-
mamu 4.1-9.0, 3aperucrpupoBannbix B mepuo 1999-2012 rr. B Baiikanb-
ckom peruone, dnonun, Espone, Canbsaiope, y o. Cymarpa. BosHosbie
Boamyitrennst [19C, BhI3BaHHBIE CHIBHBIMY 3€MJIETPSICEHUSIMY C MATHU-
Tygamu 7.1-9.0, perucTpupyoTcs YBEPEHHO, UTO TTO3BOJISIET OMPEIETIATD
¥X XapPaKTEPUCTUKH ¥ PACCUNTHIBATDH MapaMerphbl Apukennsa. OTvedueHa
TEHJIEHIMS YBeIUdeHus cpeaueit ammmuryapl orkanka [19C Ha cuiib-
HbIE 3eMJIETPSACEHNs] ¢ POCTOM MArHuTyabl. OTKINKU HA 3eMJIeTPICeHUs
¢ maraurygamu 6.6-6.7 TpyaHO BbLAEIATH HA ypOBHE (DOHOBBIX KOJIE-
Oauuii. Itu Bo3MyIenus [[9C perucTpupyrTCcs Ha OTAEIBHBIX JIyYIaX
MPUEMHUK-CITYTHUK W UMEIOT HeDOJIbInyio aMmuTyry. OrMmedeno, 9to
as 3emierpscennit ¢ Mw>6.5 nHa dopMupoBaHWe W WHTEHCHBHOCTD
BOJIHOBBIX BO3MYINEHUI B MOHOC(EPE OKA3LIBAET BJIMSHHUE TAKIKE Me-
xaHu3M ouara 3emsierpscenus. [locse 3emierpscenunii ¢ MarHuTymaMu
4.1.0-6.3 BoTHOBBIX BO3MyINeHuil B Bapuarusx [19C BeraeanTh He yaa-
ercsa. Ha ocHoBanmyM moTy9eHHBIX PE3YIbTATOB U TAHHBIX JIPYTUX UCCTIE-
JoBareseit Beananay Mw=6.5 MOXKHO CUMTATh MOPOTOBLIM 3HAYEHHUEM
MArHUTY/IbI, HUYKE KOTOPOTO 3aMETHBIX BOJIHOBBIX Bo3MmyteHuit [19C,
BBI3BAHHBIX 3€MJIETPSICEHUEM, HE HADJIIOIAETCH.

Pabora BeIMTOTHEHA TIPU TOIIEPKKE MEYKIUCIUTIINHAPHOTO WHTE-
rpammonnoro npoekta CO PAH N11, Poccuiickoro domma dyHmamen-
TaJabHbIX uccaenoBanuii (rpant 12-05-33032), a rakxke Munucrepcrsa
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obpazoBanus u Hayku P® (corsamenus N8699, N8388, rockonrpakt
N14.518.11.7065).

2.30 OO0 ogHOM PBOJIIOIIMOHHOM yPaBHEHUU AJISA
3ama4 ygapHoro gaedopMupoOBaHUsS HEJUHEHHO
YIPYruxX HEOAHOPOIHBIX CPe,

Pazosuna B.E., Heanosa FO.E.

Hnemumym asmomamury u npoueccos ynpasaenus IBO PAH,
Poccuas

Juunammdeckoe 1edbOpMUPOBAHNE HEJTUHENHO YIIPYTHUX TeJ, 00YCIOB-
JIEHHOE [efCTBHEM KPATKOBPEMEHHBIX WHTEHCHBHBIX HAUPY30K, MPH-
BOJUT K CJIOKHOMY MEXaHUKO-(PU3UIECKOMY IpOoIeccy 0Opa3OBaHUS U
JBUKEHUS yAAPHBIX BOJH. [Ipu pernennn quHaMudeckux 3a/1a4 I 00-
Jacreil 60/IbIIOA HPOTHKEHHOCTH (B 4aCTHOCTH, B CEACMOJIOrUm) J0-
TTOJTHUTEIbHBIM BAaXKHBIM (DAKTOPOM CJIEIYeT CUUTATH HEOJHOPOIHOCTH
CBOMCTB cpenbl. B HacTosIeit pabore mpuBeIeHbl PE3YIbTATHI PEITEHUSs
METOZOM MAJIOTO MapaMerpa /i 33Ja49u O MPOI0JIHHON YAAPHOI BOTHE
B cpene Myprarana. Yupyrue MOIYIH CPEIbl U €€ IJIOTHOCTh HMEIOT
c7abyi0 HEOIHOPOJHOCTH CTEIEHHOIO THIIA B HAIPABJIEHUU JIBU2KEHUS
Bostabl. CoBMeCTHBIN yuer ¢dhakTopa €1aboil HeJnHEHHOCTH U (HAKTOPA
c71a00i HEOTHOPOIHOCTH MPUBOIUT K HEJUHEHHOMY MCKAXKEHUIO XapaK-
TEPUCTHUK U K 00PA30BAHUIO YIAAPHOI BOHBL. B mpudponTOoBOit 00MacTu
mepeaHeil rpanuibl 1eOPMAIMOHHON BOJIHBI THIIOTE3a OIHOBOJIHOBO-
ro upubJinKeHns MO3BOJILET [PEICTABUTH HPUOJIMKEHHOE DEeIleHne Ha
OCHOBE aHAJIN3A YBOJIIOIMMOHHOTO YPABHEHUST KBA3UMPOCTHIX BOJIH. JTO
ypaBHEHWE MPUHIUMHAIBHO 3aBUCUT OT OAJIAHCA MEXKIY HEJUHEHHBIMU
¥ HEOIHOPOIHBIMU CBOHCTBamMu cpeabl. IIpencrasieno obiree perienue
SBOJIIOIMOHHOTO YPABHEHNS, HA €r0 OCHOBE MPUBOIATCS ITPUMEPHI YaCT-
HBIX PEIeHuil Pa3IMIHbIX KPAEBBIX 33a4.
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2.31 OcobenHOoCTH U3MEHEHUA MATHUTHOI'O
MOMeHTa 3eMJin Io HabJII0JeHudIM B
PA3JUYHBIX TOYKAX 3€MHOII TTIOBEPXHOCTHU

Cemaxos H.H.
Hnemumym 2eonozun u muneparozuy CO PAH, Poccus

IIpousBenenbl pacderbl BEJIUYUHBL JIOKAJIbHON MArHUTHOW IIOCTO-
SHHOM B DPa3/IMYHBIX PETHOHAX B OIHY SIOXY W CKOPOCTH W3MEHEHUS
MarHUTHOTO MOMEHTa B Tepuoj pabOThl MarHWUTHBIX 00CEPBATO-
puii ¢ AIUHHBIMU psgaMu HaOIoneHnit. BbisgBIeH psim WHTEPECHBIX
3aKOHOMEPHOCTEH, 3aCTaBIAIOINX 00Jieeé BHUMATEJIHHO OTHOCHUTb-
Cci K U3Yy4YeHHIO [VIODAJbHBIX U PErHOHAJBHBIX OCOOEHHOCTEH B
MTPOCTPAHCTBEHHO-BPEMEHHOM MOPQOIOTHH MATHUTHOTO OIS 3EMJIH.
B pamMkax rumorespl €IMHOTO IIEHTPAJBHOIO [IWUMOJS HEBO3MOXKHO
OODbSCHUTL pa3/nvire B HAOJIOJAEMbIX XapPAKTEPUCTUKAX TEOMArHUT-
HOro moss ¢popmoii m perabedoM 3eMHON MOBepXHOCTH. PeanbHble
pPACCTOSIHUS OT JTOM MOBEPXHOCTH JI0 MEHTPA 3EeMJIH DPA3IAYaIOTCs
He Gosee yem Ha 28 kM ( BepmmHa TOpbl UnMmbopaco B DKBAIOpE U
nosepxHOCTh Jibga Ha CeepuoM momoce ). Ho mug ommoro um Toro
K€ 3HAYEHUs MArHUTHOTO MOMEHTA IEHTPAJIBHOIO JUMOJS DPABHUIA
paccrosHHUil 10 HEro or HamboIee yHaJTeHHOW W Hambogee TpuOIU-
KEHHON TOYKHU 3€MHOM MOBEPXHOCTU JOJZKHA HIpeBblmarh 2200 KM.
l'unoresa e uHOrO CMEIIEHHOIO JIUIIOJIS TAKZKE BXOJUT B IIPOTUBOPEYIUE
C JAHHBIMY MATHUTHBIX 00CEPBATOPUil, TPEOOPA3OBAHHBIMU B 3HAYECHUS
JIOKAJIbHOM MArHUTHOM MOCTOSIHHOM, BBEIEHHON B ymoTped/ieHue B
nagane 20-ro Beka JI.A.BayspoM wuMeHHO Jjisi OIEHKH W3MEHEHUsi
MArHUTHONO MOMEHTa 3€eMJId B PA3HBIX PErHmOHAX ¥ HE3aCTyXKEHHO,
Ha HAIl B3V, 3a0bITON coBpemeHnHbiMu Maraurosioramu. "Cpennee"
YMEHBIIEHNE MArHUTHOTO MOMEHTA 3E€MJIM CO CKOPOCTBIO 5 TTPOIEHTOB
3a CTOJIETHE B PEAJHLHOCTH CKJIQIBIBAETCA W3 €r0 YBEJUYEHUS B OJHUX
permoHax co ckopoctaMu A0 20 MPOIEHTOB 3a CTOJIeTHE U YMEHbIIIeHNA
B IPyTUX PEruoHax co cKopocrsiMu 10 50 mporeHToB 3a croserne. s
OOJIBIIMHCTBA MArHUTHBIX OOCEpBaTOpWil CaMa CKOPOCTh M3MEHEHUs
MarHUTHOTO MOMEHTA TOXKE TOJBEPIKEHA SHAUUTEIHHBIM TI0 AMILIUTYIE
BapHaInuAM C XapaKTepHBIMU BpeMeHaMu okojo 60-100 seT.
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2.32 Merogudeckue aciIeKThbl OIMEHKHN TPUTTEPHOrO
BO3JeiicTBUS CE€30HHOCTU HAa CEIICMUYHOCTD

Cepagumosa FO.K.
Kamuamexut duasvan Teogusuueckoti cayoicoo, PAH, Poccus

Ha mpumepe Kypumo-KamuaTckoro permona paccMaTpUBaeTCs CBI3b
Me2K/1y BOBHUKHOBEHUEM 3eMJIeTPsCEHUH U CMEHOI Ce30HOB (BpeMeH ro-
na). Cmena BpemeH roga 00yC/JI0BIMBACTCs NOAUYHBIM LIEPUOIOM 00pa-
mernst 3emytu BOKPYT COJHIIA ¥ HAKJIOHOM OCH BPAIEHUS TJIAHETHI OT-
HOCHUTEJIbHO OPOUTAJIBHON MJIOCKOCTH W MOYKET PACCMATPUBATHCS B Ka-
YeCTBE TPUTTEPA HA BO3ZHUKHOBEHUE 3eMJIETPSCEHUIl PA3IMIHOrO IHEP-
PEeTUYECKOTO YPOBHS, BKIIOYAs CUIbHBIE COOBITHUSI.

B pabore ucnonb3yorcs acTpOHOMUYECKHE BPEMEHA IO, KOTOPbIE
OTPEIEIIOTCS JATAMU COJTHIIECTOSTHUST U PaBHOAeHCTBUs. C MCMOIb30-
BAHUEM METO/a HAJIOKEHWS SIMOX OIEHWBAETCH CTATHUCTUYECKAS 3HAUM-
MOCTB npuypodennocTu 3emierpsicernit Kamyarku u Cesepubix Kypui
K OIpe/Ie/IeHHbIM (Da3aM Ce30HOB.

2.33 Bo3pgeiicTBue reOMarHuTHHIX Oyph HA
KBa3UCTATUYECKOE JIEKTPUIECKOe ToJIE U
METEOPOJIOTUIECKNE BEJNYINHBI B IIPU3EMHO
aTmocdepe

Cmupros C.5.', Muzatinosa I'A.2, Kanycmuna O.B.2

L Hnemumym wocmodusuneckur uccaedosaruti u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Mnemumym 3emmo020 Ma2HEMU3MA, UOHOCHEPDL U PACTEPOCTPAHEHUA
paduosoar um.H.B. ITywxosa PAH, Poccus

Bo Bpemsi reOMarHUTHBIX BO3MYINEHUI BBISBJIEHBI CJemyomue d¢-
dexThI: majieHne TEKTPONPOBOIHOCTH BO3/IYyXa CBSI3aHO C YMEHbIIIEHNU-
€M II0TOKa rajJakKTUYECKMX KOCMHYECKHX JIydeil, OQHUM M3 OCHOBHBIX
HMOHM3ATOPOB BO3/yXa; BHE3AIIHOE Ha4as10 Oy Py BbI3BAJIO MH/LYKIIUOHHbBIE
3 dEKTHI B 3JIEKTPUIECKUX TOJISAX; HA TOCIEAYIOMINX CTAIUSIX OYPH MOo-
SABUJICS 3HAYUTEIHHDBINH N30BITOK MOJOXKUTEIHHO 3aPAKEHHBIX YACTHUIL B
MPU3EMHOM BO3/IyXe.
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ObHapyKeHO aHOMAJILHOE MOBBIIEHNE TEMIEPATYPhI U BJIAXKHOCTH
BO3JyXa B HPOIECCE Pa3BUTHs COJMHEYHOM akrtuBHocTH. CoBlajenue
0 BPEMEHW HAPYIEHUS PETYIAPHBIX METEOPOJOTHIECCKUX TTPOIIECCOB
C TIOCJIE/IOBATEILHOCTHIO COJTHEYHBIX BCIBINIEK, COMPOBOXKIAEMbBIX
yCUJIEHWEM H3JIy9YeHUs B MOJI0ce OIMKHEro yabTpaduoIeTa, BUIMMON
n umHOPAKPACHOH dYacTeil CIeKTpa, MO3BOJAEeT PACCMATPUBATL WX B
Ka4eCcTBe MCTOYHUKA JJOIOJHUTEIBHOTO MPUTOKA YHEPIUU B HHUKHIOIO
armocdepy. OOHApPYKEHO BO3PACTAHWE WHTEHCUBHOCTH CIIEKTPOB
MOIIHOCTH JJIEKTPUYECKOTO TOJI HAKaHyHEe Oyph C MOCJIEIyIOIIM
ocabsienneM B JeHb Oypu. IIpeamonoxkeno, 9To 31u 3¢hHEKTHI CBA3AHBI
¢ meficTBHEM KOCMHMYECKHUX Jydeil Ha TOKH IVIODATBHON 3IeKTPUIECKOM
uenu. [lokazano, 910 B CrrleKTpe MOIIHOCTU 3JIEKTPUIECKOIO OJIS BJIH-
auane @opoOyi- aderTa MpodBIAAETCS TaKKE B YCUIEHUN KOMITOHEHTHI
¢ mepuoaoM 48 .

2.34 Pe3ynbTaThl NCCJAEA0BAHUA CYTOUYHBIX
Bapuanuii re0aKyCTU4e€CKOil 3IMUCCAU HA O3€epe
Muxkwn>ka B nnepuoa 2006-2011 rr.

Conoduyx A.A., Mapanyaey FO.B., Muuenxo M.A.

Hnemumym xocmopuduseckur ucciedosanuti u pacnpocmpareHus
paduosoan /[BO PAH, Poccus

B pabote npescraBiieHbl Pe3ysbTaThl UCCAEIOBAHUS CyTOYHOIO XO-
J1a Te0aKyCTUYeCKO# svmccuu Ha o3epe Mukwmxka B mepuoz 2006-2011
IT. YCTAHOBJIEHO, YTO [EPUOUYHOCTD CyTOYHBIX BaPHUAILUN COCTABIISET
24 vaca, a WX aMIJTUTYJA JIOCTUTAET MAaKCUMyMa B JHEBHBIE YACHI TIO
MecTHOMY BpeMmeHu. VlccaenoBano BAUSHUAE MPUIUBHBIX BOJTH U METEO-
POJIOTHYIECKUX IPOIIECCOB HA MOBEJEHUE CYTOTHOTO XO/IA.
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2.35 TIloTeHnuaj mMeToa0B HeJUHEHHON AUHAMUKNI
JJI9 aHAJIN3a reoPU3nYeCKnX PAI0B U
CeiCMUYHOCTH

Cwues B.H.', Bozomonoe JI.M.?

L Hayunas cmanyusa PAH, Buwxes, Kupausus
2 Hnemumym mopcekoti zeonozuu u 2eopusuru JJBO PAH, Poccus

CoBpeMeHHBIE WCCICIOBAHUS YKA3BIBAIOT, 9TO 3€MJIETPSICEHUsT 00-
HaPYKUBAIOT MPU3HAKYA TWHAMUYECKU CJIOXKHBIX CHCTeM. B mociemnue
BpeMs HabOP TPAJUIUOHHBIX (JIMHEHHBIX) METOIOB UCCIIEAOBAHUS CYy-
IIECTBEHHO PACIIUPEH HEJMHEITHBIMU METOJAMHU, IOy YeHHBIMHA U3 TEO-
pYu HEJMHENHHON IMHAMUKYU U Xa0Ca; MHOIUE MCCJIEIOBAHUS [TOCBSAIIEHbI
OIIEHKE HEJIMHEHHBIX XapAKTEPUCTUK W CBONCTB €CTECTBEHHBIX W MCKYC-
CTBEHHBIX CHCTeM. JJis BBIYUC/IEHNS OMHUX XaPAKTEPUCTUK HEOOXOIUMO
BOCCTAHAB/INBATH (PA30BYIO0 AMHAMUKY CHCTEMBI, JJIS APYTHAX ITOrO HE
Tpedyercs. g OmeHKH JeTepMUHUPOBAHHON COCTABIISIONIEH Cirydaii-
HOT'O IIPOIIECCA B TECTOBBIX IPUMEPAX U B PEAIHHBIX CEHCMOIOINIECKUX
JAHHBIX TIOKA3aHO UCTOMb30Banue MeTonos IFS dumpiness test (mocmos-
HO 3TO HA3BaHWE MEPEBOANUTCS C AHTVIMHCKOTO Kak '"TecT Ha CTyCTKH B
cucremax urepupoBanubix dyuxiuii") u RP- recurrence plots (pekyp-
penTHble guarpammb). [IpoBesena Takxke PEKOHCTPYKIMS JAMHAMHUKU
cucrembl. [Tokazano, aro B ceiicmuaeckom pexume Cepeproro TsiHb-
[Taus mosiBsisiercst AeTepPMUHUPOBAHHAS COCTABJILIONIAA BO BPEMs K-
MMEPUMEHTAIFHBIX BO3MEHCTBUIl UMITYIbCAMA TOKA. 1 PAJUIMOHHO TSt
aHaIN3a CEMCMUYHOCTH TOTO WJIM WHOTO PErHOHA, WCIIOIh3YeTCS 3aKOH
I'yrenbepra-Puxrepa. /I onmncamnst TAKUX CHCTEM IIPEITOXKEHO WC-
[TOJIb30BATH ODODIIEHNE CTEIEHHOrO PACIPE/IEIEHUs, TAK HA3HIBAEMYIO
craructuky Tcammuca. 910 0600IIEHIe BKIIIOYAET KAK IPE/IETbHBIE CIIy-
vam u 3akoH ['yrenbepra-Puxrepa, Tak ¥ KJIACCHYECKYIO CTATUCTUKY
Bonbumana fj1d cucTeMbl HEB3AUMOIEHCTBYIOIINX JIEMEHTOB. B gacT-
HOCTH, PACIIpee/IeHnsi, TTOCTPOSHHBIE IO KATAJIOraM, XOPOIIO AIMMPOK-
cumupyiorca hyHKImed pacupenenenns: Tcamimca , 9TO MOXKET CBHU/IE-
TeIbCTBOBATH O 3aKOHOMEPHOCTH IIOTOKA HamboJiee CJIA0BbIX COOBITHIA.
C ToukM 3peHnsT HEIKCTEHCUBHOM CTATUCTUKYU TCAIINCA OTKIIOHEHHE OT
3akona ['yrenbepra-Puxrepa s crabbix cOObITHI HE 00sI3ATEIHHO CBH-
JIETEILCTBYET O TMPOIMYCKE HEKOTOPHIX COOBITHI CECMUYIECKON CETHIO.
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2.36 Meron pa3zpexXeHHOII anIIpoKcuMAaInuu B
anaan3e MOpP@OJIOTUYECKNX 0COOEHHOCTE
CUTHAJIOB aKyCTUYECKOIl sMuccum

Tpucmanos A.B."%, Mapanyaey, FO.B.', Jlykosenrosa 0.0.1,
Apanacvesa A. A"

L Hnemumym woemodusuneckur uccaedosaruli u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Kaaununepadckuti 2ocydapemeennnitl mernuneckudi yrusepcumen,
Poccuas

Akycrudeckasi 9MHCCUS - SBJIEHUE WM3JIy9eHUs YUPYTUX BOJH WC-
caemyeMbiM OOBEKTOM TIpU €ro HejuHeiHo# Tpancdopmarmu. [lenbio
WCCJIEIOBAHUS CUTHAJIOB AKYCTUYIECKON IMUCCUM SBJISETCS IMOJIyUYeHUe
CBEJIEHUI O TEePeCcTPOiike CTPYKTYpbl TBepmoro reja. CurHas akycTu-
YECKOW SMUCCHU COJEPKUT HMCKAYKEHHBIN KAHAJIOM pPaCIpOCTPAHEHUs!
BOJIHBI TIOTOK €JIMHUYHBIX UMITYJIbCOB AKYCTHYECKON IMUCCHHA U HECET
nHdOpPMAINI0 O AWHAMWYECKOH TepecTpoiike B MCCIEIyeMOM OOBHEKTE
- UCTOYHUKE reHepanuu. IIpu mpoXoKIeHWN Yepe3 Cpeay U MpUEeMHBIN
TPAKT PErUCTPUPYIOIETO YCTPOMCTBA, MPOUCXOIUT CYIIECTBEHHOE WC-
KasKeHUe MCXOJHOTO MMITYJIbCA, PEFUCTPUPYETCS XapAKTEPHBIN CUTHAI.
B mporecce akTHBH3AIUHU LJIACTHYECKOrO Mporecca  (hOpMHUPYeTcs
MHOXKECTBO 3JIEMEHTAPHBIX HCTOYHUKOB, KOTOPbIE [E€HEPUPYIOT €Jid-
HUYHBIE UMITYJIBChI AKYCTUIECKONW IMUCCUU, KOTOPBIE, B CBOIO OYEPEh,
AQJIUTUBHO CJIMBAsICh W WMCKAXKAACh, CO3AI0T DPE3YJIbTUPYIOMINi CHT-
HAJI, PETUCTPUPYEMBI MPUEMHBIMU YCTPOUCTBAMU. BaskKHBIM BHIUTCS
BbIJIeJIeHHE MOPQOIOTUIECKON CTPYKTYPhI HUMITYJIbCA IO PErUCTPH-
PYEMbIM [PUEMHBIM YCTPOWCTBOM jaHHbIM. Jljis penieHus JaHHON
33/Ia9M ABTOPAMU TPEJJIAraeTCsd TPUMEHUTH METON COTJIACOBAHHOTO
MIPEeC/Ie/IOBaHMS, [AIOMNil pPa3peKeHHYI0 MOJesab CcurHama. Jlannbrit
METO/] ITIOCJI€/IOBATEILHO U3BJIEKAeT N3 CeMeHCTBA XapaKTEPHBIX It
curuajga BOJHOBbIX opMm (ciaoBapsi), (DyHKIUM MUHUMU3BHDYIOIIUE
omubky anmpokcuMaruu curiaia. OCHOBY JTaHHOTO cemeiicTBa 0Opa-
3yeT CJI0Baph, COCTOSMNI U3 MMMyabcoB Bepiare, koTopsie mo (opme
HAWJIY4qIIuM 00pa30M KOPPEJIUPOBAHBI C CHUTHAJIOM. B paMkax paboTh
MPOBEJEH AaHAJIU3 CUTHAJIOB MPEIJIOKEHHBIM METOIOM, BBIIEIEHbBI
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XapakTepHble KJaCCbl HMIIYJIbCOB AKYCTHU4YeCKOH 3Muccuu, IIpoBeJeH
aHaIU3 I[OBEJEHHUS OINMOKM AIIPOKCUMAINK, IIPEJJIOKEHA MOJIEJb
CHUTHAJIA.

2.37 WNMaentudwukaiiuga MoOJHUM ¢ obJakKaMu memnja
9KCIJIO3UBHBIX M3BepxKeHuit KamuaTkn

Yepresa H.B.', Meavnuros A.H.', Holzworth R.H?, Heanos A.B.",
Jpyorcun .Y, Oupcmos ITIT.1

L Hnemumym wocmodusuneckus ucciredosanuti u pacnpocmpanenus
paduosoan /[BO PAH, Poccus
2 Vnusepcumem Bawunemona, CIITA

CupoekrupoBanubiii u w3rorosienubii 8 UKVP JIBO PAH OHY-
[I€JIEHI'ATOP OCYIIECTBIIAET HEIIPEPHIBHYIO PEIUCTPAIUIO ATMOCKHEPHUKOB.
JIaHHBI KOMTIJIEKC YIOBIETBOPSIET TPEOOBAHNSM MEXKIYHAPOIHONW CeTH
mecto-onpenenenns moanit World Wide Lightning Location Network
WWLLN x mpueMHBIM CTaHIWAM, 9TO HO3BOJIUIO WHCTHTYTY ydacT-
BOBATh B MEXK/IYHAPOIHBIX HCCJIEIOBAHUSAX, CBA3AHHBIX C W3YyIE€HUEM
I'PO30BBIX PA3PsIOB U MX CBsA3W C JApyruMu sijeHusMu. OIHUM U3 HA-
MTPABJIEHNH TAKWX MCCIETOBAHNIN SBIAETCS HACHTH(DHKAIIAST MOTHHEBHIX
Pa3psIIoB, CBA3AHHBIX C MEMJIOBBIMI U3BEP:KEHUSIMHU BYJIKAHOB. JlucTan-
[IMOHHOE OOHAPYKEeHHe IEeIJIOBbIX 00JIAKOB KpaiiHe BaXKHO JJIsi aBUAINI
¥ MOKET CJIY?KATh MOHUTOPOM [IJ1si OMPEIeICHIS HAYAIa IKCIIJIO3UBHOTO
uzBepxkenusi. Ha 6aze cymecrByiomeit ceru WWLLN: Global Volcanic
Lightning Monitor - GVLM (http://wwlln.net/volcanoMonitor.html)
MTPOBOANTCS MIAEHTUMUKAIMSA MOJHUHM TEIJIOBOrO 00JIaKa, BHI3BAHHON
9KCIIJIO3UBHBIM n3BeprkeHueM. Bynkanmdeckne manabie GVLM Bcex
BYJIKAHOB MUPA, OOHOBJISEMbIE KAXK/IyI0 MUHYTY, B CJIydae COBIAICHUS
reorpaduyecKuxX KOOPAMHAT MOJIHAN C KOOPAMHATAMH ByJIKaHA (POpMHU-
pyforcst B curaas rpesoru. CpaBHEHHUE MMEJEHIPAIMOHHBIX U METEOPOJIO-
TUYECKUX JAHHBIX TOKA3aJ0, 9TO a3WMyTaJbHOE PACIpeIeeHne Tpo3,
nostyuyennoe ¢ npumenennem OHY nenenraropa MKUP JIBO PAH, mo-
CTATOYHO XOPOIIO COBIAJIAET C a3WMYTAJbHBIM DACHPE/IEJIEHHEM, Bbl-
9UCJIEHHBIM HA OCHOBe HaHHbIX MupoBoil cetu crauiuit WWLLN. IIpu-
MEHEHHE MEeTOOB IeJIeHTaluy JAeT BO3MOXKHOCTH 00Jiee TOYHO OIpe/ie-
JINTH UCTOYHWK TTPU MCTIOTH30BAHNN AHOMAJIHLHOTO MMOBEIEHNUST aMIIITHTY-
JIbI pagauon3 iydenus. PerpocmekTuBHbIN anajn3 apxusa ganabix OHY-
neserraropa UKMP JIBO PAH 3a aByxjeTHuil nepuo/y mo3BOJIMI OOHA-
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PYKUTb MHOXKECTBEHHbIE CJIy4dau JIOKAIlUU MOJIHUM, Cr€HePUPOBAHHBIX
B MOMEHTbI U3Bep2KeHuil Bysikanos Kamuarku.
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3 @PusuKa IIpeIBECTHUKOB 3€MJIETPACEHUIA

3.1 BuaugxHue ceiicMnueckoll akKTUBHOCTH HAa
pa3BuTHE TypOYJEHTHOCTH B CHOPAANYIECKOM
cioe F, monocdepsnt

Anumos O.A., Baoxun A.B.

Unemumym acmpopusuru Axademuu nayx Pecnybauku
Tadoscurucman, Tadrcuxucman

Jlannast paboTa MOCBAIIEHA AHATIN3Y YACTOTHBIX TTAPAMETPOB CIIOPA-
JMYeCKOro cyiost F, T.e. quamna3oHy moJynpo3padHOCTd U KO UITHEH-
Ty TMOJIYIPO3PAYHOCTH B TIEPHUOJ, TIOJATOTOBKY 3eMiieTpsicerust. 3ydenne
MIPOBOJIMJIOCH B TEPBYIO OYepe/b HA OCHOBE MOHOI'DPAMM, TOJIYYEHHBIX
METOIOM BEePTUKAJIBHOIO 30HAMPOBaHUA moHOChEpHl Ha craniuu Jly-
mwanbe B Hounoe Bpemd ¢ 15 no 29 asrycra 1986 roga. B srom mpome-
JKYTKE BPEMEHU TTPOU30NLIN 4 MOC/IEI0BATETHHBIX 3€MJIETPSICEHIST, 9TO
VIIOBJIETBOPSIET €N JAHHONH pPAOOTHI O BJIMSHWM CEHCMOTEHHBIX IMPO-
[IECCOB HA WHTEHCUBHOCTH HEIIPEPHIBHOIO BO3HUKHOBEHUS MOHOCHEPHOMH
TypOynentnoctu IIpenmnonaraercs, 9T0 UINTEIHHOCTD MIPOSBIIEHUS Ceii-
cMOHOHOC(EPHBIX IPEeABeCTHUKOB B JlymramnOe MokeT ObITH CBS3aHA C
1ePOPMAIMOHHBIMI TTPOIIECCAMY B 3€MHOIN KOpE M PA3HBIX Pa3JIOMaxX, a
TaKKe HEOJWHAKOBBIMU CBOWCTBAMU CPEIbI SMUIEHTPAIHHON 30HBI.

Ilokazamo, aTo ajg 3emyaerpsicennii ¢ M > 4,5-6.0 3a 2-3 cyTOK 110 co-
ObITus HAOJIIOIAIOTCS YBEJINYE€HNE BETUIUHBI AUAMA30HA TOIYIPO3Pad-
woctu Ey m pocr crenenn meomunopomuoctu Fg, 9TO NPUBOAUT K BO3-
HUKHOBEHUI0 WHTEHCUBHOCTU OODPA30BAHUS HEOMHOPOIHOCTEH B CIIOpa-
gwdeckoM cyioe Ey monocdepbl. YCTaHOBIEHO, YTO W3MEHYUBOCTD [IHa-
Ma30HA MOJYyIPO3PAYHOCTH U KO3 dunmenTa mosynpo3padnoctu Fy B
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MEPUOIBI CEICMUYECKOM AKTUBHOCTH MOTYT ObITH CBSI3aHO C SIBJICHUSIMHA
TypOyJI€HTHOCTH B CIIOPauIecKoM citoe Fs nonocdepsr. Jlunamuaeckoe
pa3BuTHE TYpPOYJIEHTHOCTH B TEPUOMABI CEHCMUYECKOH AKTUBHOCTU MO-
KeT OBITh BBI3BAHO AKYCTUIECKUMHU U AKYCTUKO- MPABUTATIIHOHHBIMU
BOJTHAMH.

3.2 OHY amnautyga B HOYHOE BpeMs KakK
OPEeIBECTHUK 3€MJIETPACEHU

Abzudorcum Yoydxypu, Bapun Kymap e, Anupban [yza,
Paxew Poti

Omdea Qusuku, Ynusepcumem zopoda Tpunypa, Cypamarnunazap,
HUndus

B nanmnoit pabore 06CyKAAIOTCS PE3YAbTATHI N3MEHEHUST AMITTUTY/IhI
OHY B HOYHOE BpeMs B Ka4eCTBE MPEIBECTHUKA 3eMiierpsicenuii. Ha-
6TI0TaeMble BO3MYIIEHUS TIPEICTABIISIOT COO0M yBeTMIeHNE UITA YMEHb-
LIeHKE CPEJHEH aMILUIUTY/Ibl CUI'HAIA OYeHb Hu3Koi dacrorel (OHY, 3-
30 kI'u) B HOYHOE BpeMsi, PACHPOCTPAHAIONIErOCcs CyOuoHOChEPHO u3
Agsrpanuu na 19,8 k' (NWS) u perucrpupyemoro B ropoge Tpumypa,
Nupus. OpToapoMuyeckoe pacCTOSHIE MEXK/Ty HUMU TpUMEPHO 5,6 M.
OKCIepUMEeHTAIbHAS YCTAHOBKA COCTOUT U3 YEThIPEX OCHOBHBIX KOMIIO-
HEHTOB: BCEHAIIPABJICHHAS BEPTUKAJIBHA IMITHIPEBAS AHTEHHA, IPE/IyCH-
JINTEJNb, 3BYKOBas KapTa, KOTOPas OrudPOBLIBAET U3MEPIEMbIil CUIHAI
u nporpammusiii OHY mpuemunk. Ilpeaycuinrens sBisieTcss XOPOIIO
OTKAJIMOPOBAHHBIM CTAaHIAPTHBIM npueMHuKOM Ltobansuoit Ceru Jlo-
kasm3anuu I'pos (WWLLN).

Boumm npoananu3upoBanbl gaHHble 33 oauH rof. diis manHoro ana-
Jm3a 6buia Bbibpana obsacts paguycom 2500 KM, ¢ ueHTpoM (Lmpora
2.760N, monrora 99.150E) ¢ 3emyeTpsceHusiME MArHUTYI0M BbIme 6,5 1
rayouHoit B nuana3one Mexay1-30 kM. MbI mpoaHAIM3UPOBAIN AMILIV-
Tyny curaanoB OHY B Hounoe Bpemst mjist 19 jHelt ¢ 3eMieTpsiceHusIMU
¥ OOHADYKWJIK, 9TO B HOYHOE BpeMms aMmiuiuryaa curaanios OHY umeer
“3MEeHEHUs B MHTEHCHUBHOCTH 33 TPHU AHs 10 3emierpscenusi. Habiro-
nmasock mornkernne B 5.36 1B co Cranmaprabim Otkionennem (CO) B
2.4 n1b nna 3emaerpsicennss 11 HOSAOpsi, B TO BpeMs KaK JJjIs OCTaJIb-
HBIX JIBYX 3eMJIeTpsiCeHmii HaO/romaaoch yeequdenne B 6.3 n1b ¢ CO B
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2.37 n1Bb. O6cyxmarorcst pe3ysibraThl OTHOCUTEIbHO U3MEHEHUS BapUa-
Uil 3JIEKTPOHHON IIOTHOCTU B HuUzKHEH nonocdepe. OObIMHO, 3a TpU
JHS TO CeHCMHYECKUX COOBITHI HADIIOJAETCS MAaKCHUMAJILHOE M3MEeHe-
Hue 6oJiee OHOM CUTMBI, TAKUM O0Opa3aM, MOATBEPXKIasd TOT (PAKT, 9TO
AMILIUTY/Ly HOYHBIX CUTHAJIOB MOYKHO PACCMATPUBATDH KAK MPEIBECTHUK
3eMJIeTPACEHUI.

3.3 Craructudeckuii OT4eT IO BEPTUKATIBHOMY
JEKTPUUIECKOMY IOJII0 aTMocdephbl Kak
MPEaBECTHUKY 3eMJIeTpsaceHuii, HabJaogaeMomy
Ha CeBepo-Bocroke NMumun

Bapun Kymap e, Abxudocum Yoydzrypu, Anupban I'yxa,
Paxew Poti

Omdes Qusuru, Ynusepcumem zopoda Tpunypa, Cypamarurazap,
PIN- 799022, Undus

B kadecTBe mpeaBecTHWKA 3eMIETPICEHWI ObLIM HCHIOJIb30BAHBI
JaHHbIE AaHOMAJbHBIX Bapuanuil, HAOIIOJAEMble B BEPTUKAJIHHOM
snekrpudeckom mone (BIII) B armocdepe 3emmau B Bume GyxXToob-
Pa3HOIl [Ienpeccur W WHTEHCHBHOCTH €ro CUrHaja. B mamHOi pabore
pPacCMaTpPUBAETCH TEPBBI CTATUCTUYECKUN OTYEeT 10 BapHAIUSIM
BOII, monyuennbiM B OmHON W3 ceficMUYECKM AKTUBHBIX OOIacTeit
Cesepo-Bocrounoit Unauu, pacnosioKeHHOH Ha MepecedeHrun Tpex
TEKTOHMYECKUX inT. Ananu3 npopopmwica ¢ uios 2009 1mo jekabpb
2012. Bpu1o 0TOOpPAHO ABEHAIATH JHEH C YCIAOBUSIME XOPOIIEH TTOTOIbI,
B KOTOpBbIE HAOIIOJAINCH aHOMaJjbHBbIe Bapuarmu B BIII mpusemmoii
arMocdepbl B BHAE OyXTOOOPA3HBIX JENPECCHIl B €ro MHTEHCHBHOCTH
nepes, 3emyerpsicenusimu. Cpesst TPOIOIKUTENBHOCTD OyxThi BIOTI
cocraBuiia 50-70 munyT, a riuybuna Marautyasl BIII - okono 500-800
Bwum-1. BIII nposiBasio anoMaibHbIE BADUAINHT TPUMEPHO 33 7-12 9acoB
710 3emiterpsiceus. C TOMOIIBIO JAHHOTO aHAJMW3a ObLIA YCTAHOBJIEHA
34.5 mpoImeHTHAsT BEPOATHOCTh TPEIBECTHUKA 3emjeTpscenns. ['paduk
qutst tryouaer 6yxT BOII U cooTHOMmEHNST MATHATY/IBI 3€MIIETPSICEHWS
K IiiyOnHE uMeeT MOJoKUTeJbHOU Kodddumment roppessauuu 0,74,
B TO BpewMmsi, Kak rpaduk s npomokurensbHoctn Oyxt BIII u
COOTHOIITEHNEM MATHUTYIbI 3€MJIETPSICEHUS K TIyOnHe WMEeT OTPHIla-
TenbHbIH K03 durnment koppessiuu 0.79. 9T0 yKa3bpBaeT HA TO, 9TO
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B ycjoBusx xoportieit morogbr, BOII armocdepbl MoXKeT TPOSBIATH
3¢ddeKT NpesBeCTHUKA 3€MJETPACEHUN OTHOCHTEIbHO IVIYyOMHBI W
nponokuTenbuaoctu  Oyxt BIII. Koppensinust opToapoMudeckoro
PACCTOSHUS SMUNEHTPA, 3€MJIETPSACEHUs 10 TOYKW HADJIIOIEHUS C TIy-
o6unoit 6yxret BIOII cocrapuna 0,71, a ¢ TPOAOIKUTENBHOCTHIO OYXThI
B3Il koppesnsitiuss odenb HuzKas. Koppessiys BPEeMEHHON pPa3HUIIBI
Bapuaruun BIII u 3emuterpsicenus ¢ roaybunoit 6yxt BIII - xopomasi,
B TO BpeMsi, KaK KOPPEJSIHs BpeMeHHO! pa3Huilbl Bapuaimu BOII u
3EeMJIETPSICEHNS C MTPOAOIKUTEIHHOCTHIO OyxT BIII - cummkom Hu3kast.
Pesynbrarbr 00CyKIaI0TC OTHOCUTEIHHO WOHW3AIUU HEJAJIEKO OT
00JIaCTH MOATOTOBKYU 3€MJIETPSICEHUS .

3.4 edopmanmmoHHbIe U3MEHEHNS 3€MHOII KOpPBI B
00JI1aCcTU MOBBIIMIEHHBIX TEKTOHUYECKUX
HaNpgaKeHni

Bobposa M.E., Ilepesicoeun A.C.

Hnemumym Koecmopuduueckux uccaedosanutdl U pacnpocmpaHeHus,
paduosoar IBO PAH, Poccus

B macrosmee BpeMsi aKTUBHO MPUMEHSIOTCS METOIbI PAJAPHON HH-
TepdepoMeTpun B OIEHKaX Ie(hOpPMAIMOHHBIX W3MEHEHWH 3eMHOM Mo-
BepxHOCTH. Hawnbosiee CubHBIE CMEIIEHWs MPOUCXOAAT B PE3yJIbTaTe
3eMJIETPSICEHNH, BYTKAHNIECKNX M3BEPXKEHU W KPYIHLIX OmoI3Hel. B
TaKWX 33/1a9aX TPeOyeTcs MOCTPOEHNE aIeKBATHON MATEMATHIECKOH MO-
JIeT HAIPSAZKEHHO-1e(POPMUPOBAHHOIO COCTOSHMS TOPHBIX HOPOI B 00-
JIACTHU TIPUPOIHBIX KATACTPOD.

B pabore paccmarpuBaeTcs OfuH W3 BO3MOXKHBIX IOIXOIOB K OIIH-
caunto 1edOPMAIMOHHBIX M3MEHEHWI B PE3YJIbTaTe KPYITHBIX ceicMuye-
CKUX cOOBITHIT. B KavecTBEe MOMEIN 3eMHOM KOPHI BHIOMPAETCS TTPHOJIH-
JKEHUE B BUJE YIPYTOr0o OJHOPOIHOTO M30TPOIHOIO MOJIYIPOCTPAHCTBA
¢ KoMOmHaIme# TBOWHBIX CHJI, KOTOPBIE COOTBETCTBYIOT MEXAHU3MY 3€M-
JIETPSICEHUSI.

Mogenb MO3BOJsIET BBIYUCIUTDL OOJACTHA CABUTOBBIX JAedOpMAaIlnii
W IOBEPXHOCTHBIE 30HBI PA3YILJIOTHEHHWS TOPHBIX ITOPOJI HA OCHOBE
KPUTEPUEB MAKCUMAJIBHBIX KACATEIHHBIX HAMPSIKEHUN W IATATAHCHH.
Yucaennoe MOIENIMPOBAHNME TOBEPXHOCTHBIX AedopMarinii  3eMHOi
KODPBI ITIPOBOAUTCA JJId ATIOHCKOTOo 3emiieTpdacenusa 11 mapta 2011 roga.
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PesynbraTbl MOIEIMPOBAHMSA CONOCTABIAIOTCA C NTAHHBIMH CMEMICHUS
3eMHOI KOpPBI, IOJYYEHHBLIMH C IIOMOHIBIO PAJapPHLIX H3MEPEHui
cnytankoB ALOS u Envisat. Ilomyueno kadecTBeHHOE COTIacOBaHWE
JedopMaImoHHbIX 00/1acTed ¢ HabIIOAEHUSIMA B 9KCIIEPUMEHTE.

3.5 Amnanu3 ocobeHHOCTEI
IPOCTPAHCTBEHHO-BPEMEHHBIX pacupeaesieHuit
ceiicMuyeckux cobbiTuii Kamuarckoro permona

3a 1990 — 2013 rr. Ha OCHOBE BEPOATHOCTHOII
MOJIeJT!

Bozdanos B.B., ITaearoe A.B,

Hnemumym xocmopususeckur uccaedosanuti u pacnpocmpaHeHus
paduosoan /[BO PAH, Poccus

Ha ocHOBe BEpOATHOCTHOTO MOAXOMA K KATAJOTY KaMYaTCKUX
3eMJIETPACEHNIT TPOBEJIEHO WCCJIE/IOBAHNE CEHCMUYECKOTO pEKUMa
Kamuarckoro permona 3a 1990-2013 rr. B xozme wucciiegoBanus ceii-
CMOAKTHBHASA 00JACTh BIOJb BOCTOYHOIO mobeperkbsa Kamdarku ObLia
pasjiejieHa Ha CerMeHTbl, JJIg KOTOPbIX BbIYUCJIAINCH BEPOATHOCTU
[ONAJIAHUS B HUX CEACMUYECKUX COObITHH. AHAIM3 IOy Y€HHBIX
pacrnpeneaeHuit BEpOATHOCTEH BO BPEMEHM TOKa3aJj, 4YTO B IOXKHOM
qacTu uccjaemyemoii obsractu, Haunuas ¢ 2007-2008 ro1oB, MPOUCXOIIIIO
yBeJIMYeHNEe 3HAYEHUU BEePOATHOCTENH, KOTOPbIE MPEBBICUIN CPEIHUM
MHOrOJIeTHU! ypoBeHb. [loBbIlienre BeposiTHOCTEH, yKa3bIBAIOIIEE HA
ycuJjleHue CeHCMUYeCKON aKTUBHOCTU, ILIPEAIIECTBOBAJIO CEHCMUYECKUM
COOBITUSM C HEPreTHYecKuM Kjaccom K>14, mpoumsormemsmux B 3TOM
patiore B 2011-2013 rogax.

3.6 IIpumMmeHeHUe MOA3EMHBIX IJIEKTPUIECKUX
AHTEHH B CHCTE€ME€ MOHHUTOPHUHIA HANPAXKEHHO —
AedOpMHUPOBAHHOTIO COCTOSTHUS I'€0CPEIbI

TI'aspunos B.A., Bycc FO.IO, Iloamasuesa E.B.

Hnemumym eyakxanonoeuu u ceticmonozuu /JIBO PAH
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DJIEKTPOMATHUTHBIE M3MEPEHUsT C IOJ3EMHBIMEA SJIEKTPUICCKUMU
anTeHHaMu 1poBojdaTcd Ha Ilerponassiosck - Kamuarckom reosu-
"HamudeckoM momurone ¢ 2003 r. B KOMTIJIEKCE CO CKBaXKMHHBIMUA
re0aKyCTUYECKUMU W JPYTUME BuIaMmu u3Mmepenwmii. 1lo cocrostaHmio
ma MapT 2013 r. ceTb W3MepeHUil COCTOUT W3 UeTHIPEX paguoTese-
METPUYIECKUX IIYHKTOB, CO3MAHHBIX Ha 0Oase ckpaxkwmu [-1, P-2, E-1,
K-33, u llenrpa cbopa u obpaborku mabOpMaIuu, PACIOIOKEHHOIO B
spannn UBuC JIBO PAH. Tlporomgumbie M3MepeHUsl OPUEHTHUPOBAHDI
Ha 33149V MOHUTOPWHTA HAMPSI)KEHHO - 1e(OPMUPOBAHHOIO COCTOSHUS
reocpeIbl W MPOTHO3a ceficMUYecKoit omacHOCTH. B HacTodlnee BpeMs
MPUMEHSIOTCS [MOJI3€MHBbIE BEPTUKAJIbHBIE SJIEKTPUIECKHE AHTEHHbI
TpPeX pa3HbIX KOHCTPYyKuui. BbpIOOpD KOHKPETHOro TwHila AHTEHHbI
OTpeIeNIAeTCsT OCOOEHHOCTIMU, CBA3AHHBIMU C MECTOM PACIOIOKEHUS
CKBaXKMHBI (TOPOJICKAs TEPPUTOPUS, JIECHONH MACCUB M T.I.), YPOBHEM
9JIEKTPOMATHATHOTO W3JIyY€HUsI B PaiiOHE CKBAXKWHBI U KOHCTPYKIIAEH
CKBaXKWHBI. B pamMKax peraeMbIx 331249 3JIEKTPOMATHUTHBIE N3MEPEHUsI
HCIIO/IB3YIOTCSA B HECKOJIbKUX MPUJIOKEHUSIX, B TOM 9HCJIe, [JIsi OEHKU
M3MEHEHUN yJIeJIbHOI 3JIEKTPOIPOBOJIHOCTU TOPHBIX I1I0POI, OKPY-
JKAIIUX CKBAXKUHY. [IpUHIMNHAIBHAS BO3MOXKHOCTH TAaKUX OIEHOK
obecrieanBaeTCsi MPUMEHEHNEM [OJ3€MHBIX AHTEHH, IJIe B Ka4eCTBE
OCHOBHOT'O 3JIEMEHTa WCIOJIb3YIOTCH HEM30JMPOBAHHBIE OT TEOCPEIbl
obcaguble TPyObl CKBaXKWH. IloydeHHble pe3yabTaThl IMO3BOJISIOT
TOBOPUTH O BBICOKOH 4yBCTBUTEIHLHOCTH PA3PabOTAHHOIO METO/1a MOHHU-
TOPUHTA K W3MEHEHUSIM YIEJIbHON 3JIEKTPOIPOBOJHOCTH TOPHBIX TIOPOI
U COTJIACOBAHHOCTHU TIOJYYAEMBIX PE3YJIbTATOB C MJAHHBIMU JIPYTHUX
BHAJOB U3MEPEHU.

3.7 Bo3MoxkHOe BJANSAHNE T€OMAarHUTHBIX Bapuanuii
Sq Ha 3emMuieTpAaCceHUd

Jhoicycor M.H.Y, Xyuxcun JTuy?, Howurkaea A2, Yosymu T2,
FOmomo K.2

b Viusepcumem Krowy, SAnovus
2 MeotcOyrapoonnili YeHmp no Haykam Kocmuveckoti no2odv. u
obpasosanur, Yrusepcumem Krowy, Adnonus

CouHIle SIBJISIETCS OCHOBHBIM MCTOYHUKOM SHEPTUHU B COJTHETHON CH-
cTeMe, ¥ OHO WI'PAET OCHOBHYIO POJIb B BO3/IEHCTBUU HA MOHOChEDPY, aT-
Mocdepy ¥ MOBEPXHOCTDH 3emjiu. CBsi3b MEXKIy COJTHEYHBIM BETPOM U

87



HA3E€MHBIMH MATHUTHBIMU MYyJIbCAIUAME ObLTa PaHee SMITUPUYECKH [10-
Ka3aHa Heckoibkumu wuccaenosanusvu (H. J. Singer et al., 1977, E.
W. Greenstadt, 1979, I. A. Ansari 2006). Tem ne menee, eme He ObLT
YCTAHOBJIEH Y€TKWI MEXAQHU3M B3aUMOEHCTBYA. B HaITeM TTpeaplayiemM
CTATUCTUIECKOM AHAIN3€ O B3AUMOCBSI3U MEXKY COJHEYHON u ceficMu-
yeckoil akruHocTbio (Jusoh and Yumoto, 2011, Jusoh et al., 2012),
MbI HAOJIIO/IA/IA BBICOKYIO BO3MOXKHOCTD COJHEYHO-36MHOI'O B3aUMOJIEH-
CTBUSI B TEHICHIINU 3€MJIETPSICEHVH TTPOUCXOINTH BO BpeMsi HU3KUX (ha3
COJTHEYHOTO MWKJIA, YTO 3HAUYUTEIHHO CBA3AHO C MapaMeTpaMu COJTHEY-
HOrO BeTpa (TO eCTh CKOPOCTH COJIHEYHOIO BETPA M SHEPTHUs COJIHEUHOIO
BETPA).

st TOoro, 4ro0bl COEIMHUTD BO3JAEHCTBHE COJIHIIA HA CEHCMUIHOCTD,
MBI PACCMATPUBAEM SJIEKTPO-MEXAHUIECKYIO KOHIIENIINIO 3JIEKTPOIINHA-
MHUYECKOTO TPUHIAIA B BO3MYIIEHHBIA mepuos, (BbICOKas SHEPrus COJ-
HEYHOr0 BETpa) B KAYeCTBE OJHOIO U3 BO3MOXKHBIX (DUBMYECKUX Me-
xaHu3MoB. OCHOBHOE MOHSATHE OBLIO BIEPBBIE MPEJACTABIEHO yUIEHBIMA
I.Oyma u FO. Pyxun (2003). C T04YKMU 3peHuUst IPUHIMNA JIEKTPOIAUHA-
MUKH, KOJBIEBBIE JJIEKTPUYECKNE TOKH, KOTOPHIE TEKYT B MArHUTHOM
noJjie, reHepupyIoT MarauTHbii MoMenT (MM) U MOryT BbI3BIBATH Bpa-
MATEIHFHBIA MOMEHT TIOJT 3eMJIeil B 30HE CyOIyKIMH, TTPEXKIEe 9€M MPH-
BEJIyT K BO3MOXKHOMY 3€MJIETPSICEHUIO.

Bouin npoanasm3npoBaHbl 3alUCH TOKOB S(, MOJIYYEHHbIE C MArHU-
TOMETPOB PA3HLIX HA3EMHBIX CTAHIIUN BO BPEMS CIMOKOWHBIX W BO3MY-
IIEHHBIX MEPUOIOB COJTHEYHOIO BETPA. 3aTE€M AHAIN3 PACIIUPUICS 10
u3ydeHus J000i BO3MOKHOM B3aMMOCBS3U C MECTHBIMU 3€MJIETPICEHN-
SIMU C PA3JIMYHBIMU MATHUTYIAME U C PA3HON TIyOWHOIA.

B pamHOM anaim3e mpeJiCTABIIEHBI MAPAMETPBLI COJIHEYHOIO BETpa,
nosyuennbie B [lenrpe Kocvuueckux TToneros umenu Togmepa, HACA
¢ momorbio 3ouma ajsa coopa manaskix OMNIWeb n Yceranosku Jlam-
wbix Kocmuaeckoit @usvku. lammbie 3emierpsicenuii ObLIN MOy Y€HbI
¢ 6a3bl gaHHBIX YcopepineHncrBopanHoi Hammonasbaoi CeilcMuyeckoit
Cucrembl (Advanced National Seismic System, ANSS). Taunubie Sq T0-
kOB 6bin oty dens ¢ Cucrembr C6opa Marantabix Janusix (Magnetic
Data Acquisition System, MAGDAS)/Tuxookeanckas MarautHas Cerhb
(Magnetic Network, CPMN). D1a pemierka MariuTOMeTpOB ObLIa yCTa-
nosnera Mexnynapomasim Ienrpom Hayk o Kocmuueckoit Tlorome n
O6pazosanus, Yuusepcurer Krorry, fnonus.

B pesysnbrare Mbl HAOMIOMAIN 3HATUTEIBHYIO KOPPEJSITUIO MEXKIY
SHEPTHUe COJTHEYHOrO BETPA, TOKAMHU S U 3eMJIETPICEHUSMHU, T1e OOJIb-
1ee KOJIM9eCTBO YHEPTUH COJTHEYHOTO BETPA COOTBETCTBYET YCUIEHUSIM
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AMILIATY/IBI TOKOB S( U YBEJIMYEHUIO TEHICHI[UH BO3HUKHOBEHWS 3eMJIe-
TPACEHUit.

3.8 ApganTamus aHajgm3aToOpa COOCTBEHHBIX
BEKTOPOB 1 KOMIOHEHT CHUTHAJIA JJid JAHHBIX
MOHUTOPHUHTA MOYBEHHOTO PaJgoHA HAa CETU
crannuii [lerpomaBioBck - Kamuarckoro
reoANHAMUYECKOT'O IMOJIUTOHA C HEeJIbIO
BBISIBJICHUS MPEIBECTHUKOBBIX aAHOMAJIUH
CIJIbHBIX 3eMJIeTpsACeHmii

Hcaxesuw B.B.', Heaxesuw J[.B.V*, T'pynexas JI.B.Y,
@upcmos ITI1.%3, Maxapos O.E.3

L Baadumuperuti 20cydapemeennoti ynusepcumem, Poccus
2 Kamuamexuti guavan Teopusuveckoti cayorcbo. PAH, Poccus
3 Hnemumym xocmopusureckus ucciedo6anuti u pacnpocmparenus
paduosoar JIBO PAH, Poccus
4 000 "BusnecCopmCepsuc”, Poccus

B TeopernueckoM u IKCHEPUMEHTAJHHOM IJIaHEe MpobjeMa OOHApY-
JKEHUs TPEIBECTHUKOB 3€MJIETPSICEHUN B PA3IMIHBIX TeODUINIECKUX
MoJIsIX 3eMJIM JIAJIeKa OT Pa3perieHus, MOITOMY MTPUMEHEHHH HOBBIX
3pPEKTUBHBIX METOINK OOHAPYKEHUS KPATKOCPOIHBIX IIPEIBECTHUKOB
CHJIbHBIX 3€MJICTPACEHUN ABIAETCA 3aa49ell IePBOCTEIIeHHON Ba>KHOCTH.
IIpoBenennble wCCaeTOBAHNUS TTOKA3AJIN, YTO JIJI PEIIeHUs 3a7a9 TPOo-
THO3WPOBAHUS I€JIECO00PA3HO UCIIOJIb30BATH METOM, COOCTBEHHBIX BEK-
TOPOB, KOTOPBIA 1MO3BOJIsieT 3MHEKTUBHO AHAJIUIUPOBATH W HUCIIOJb-
30BaTh IPU IMOCTPOEHUU MPOTHO3a IHEPTETHIECKH HEJOMUHUDPYIOIIHE
HEKOPPEJIMPOBAHHBIE KOMIIOHEHTHI AHAJIM3UPyeMbIX curnasos. llomck
TIPETBECTHUKOBBLIX AHOMAJIUT MPONU3BOINTCS € UCTOTB30BAHNEM JTUCKPH-
MHUHAHTHBIX (DYHKIIMOHAJIOB U WX KackaaoB. Ha sTor meTox mosryuen ma-
TEHT - AHAJIN3ATOP COOCTBEHHBIX BEKTOPOB M KOMIIOHEHT curHaja 116242
RU.

AHanu3 1o npeIoKeHHOM MEeTOAMKe JAHHBIX PAJIOHOBONO MOHHUTO-
pUHTA, TIOJIYUYEeHHBIX Ha, ceTn crannmii Kamuarckoro dpummana reodu-
suveckoit ciay:x061 PAH ma IlerpomaBiiOBCKOM TeOIUHAMUYECKOM IO~
JWTOHe, Tlepel 3emierpsacerneM ¢ M = 6.3, mpousomeamuM 30 U0
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2010 r. B ABaunHCcKOM 3asuBe, mokasai 3(P@eKTUBHOCTH pa3paboTaH-
HOI'O AHAJIU3ATOPA IS [eJIeil Bbl/IeJIeHUs [IPEJBECTHUKOBBIX AHOMAJIUA.
PaspabarbiBaeMy0 METOIMKY HA MEPBOM 3TAIE TJIAHUPYETCS TPUMe-
HUATH JJIsi OOPA0OTKYM PETPOCIEKTUBHBIX TAHHBIX, 8 HA CJIEIYIOIIEM B
pekrMe PeasbHOrO BPEMEHHU [Jis MOBBIMeHns: 3P HEKTUBHOCTH OIEHKU
ceiicMuIecKoil omacHocTu paiiona r. Ilerpomasiosck-Kamuarckoro.

Pabora ocymecrsiasiacs npu nomuepxkke rpaata PODPU 11-05-
97518; ®IIIT 14.B37.21.0668.; ['ocymapcrBennoro 3amanus 5.2971.2011;
®III143, T'K-74-OK /11-7.

3.9 CeiicMmuueckas perucTpanus B3pblBa B
aTMocdepe cynepbosmiaa

Konosanosa H.A., Aaumos O.A., Karawnurosa T.M.

Huemumym acmpopusuru Axademuu nayx Pecnybaiuru
Tadorcuxucman

23 urosis 2008 r. B 14 gac. 45 mun. UT, MHOrouncjaeHHbIE OYE€BUTITHI
Habmoganmu B Hebe TalKuKuCTaHA PeIKoe sABJIEHUE - spaaiiimii 00mur,
W ero IbLIEBOM CJiefl, paciuBedeHHbIH Jydamu 3ameamero CosHia.
B3peiB cymepbomnga COmpOBOXKIAICA TPOMOMOIOOHBIM 3BYKOM, CJIBI-
muMBbIM 33 100 KM OoT 3mwmeHTpa. pKOCTh BCHOBITIKA OT B3pPHIBA
cocrasuna -20.7 38. Ben. Ilo dororpadusam mnwuieBOro cjiaema cymep-
Oommga Ha BBICOTE B3PbLIBA ObLIA TOMyYeHa CKOPOCTH Apeiida caema
B armocdepe, cocraBuBiiasg 17.6 M/cek B 10KHOM Hanpasienuu. Ha
ocuoBe reorpaduvecKux KOODJAMHAT IIPOEKIUU BCIBIIKH HA 3€MHYIO
MOBEPXHOCTD, TTOJIYYeHHBIX ONTHYECKON cucremoii cmyTauka NASA | ze-
HATHOM YTJI€ BCIIBIIIIKU U €€ a3uMyTe ObLIa OIPeIe/IeHa BHICOTA B3PhIBA
bommma, coctaBmBiias okono 35 kM. Ha amamoroBoil ceiicMocTaHIIAN
"Tuccap"u 4-x uudposBbIx celicMocTaHuusax leodusnyeckoil ciryKObl
AH Pecny6iuku TajzKukucraH, yJaJeHHbIX OT SIULEHTPa COObITUS Ha
paccrostausx oT 45 mo 210 KM, ObLT 3apEeruCTpPUPOBAH CEHCMUYECKU
CUTHAJI C MAarHUTYION OKOj0 2.5 Oajia, CreHepUPOBAHHBIN B3PHIBOM
6omuma B armocdepe. B3pwiBer 60umoB B armocdepe ¢ dHEpruei,
npesbimaronieit 0.03 KUI0TOHH TPOTUIIOBOTO SKBUBAJIEHTA, yKE€ Deru-
CTPUPYIOTCS HA COBPEMEHHBIX HU@POBBIX CTAHIUAX. PaccrosHusi, Ha
KOTOPBIX BO3MOYKHA, TaKast PETUCTPAIHST, JOCTUTAIOT HECKOJIBKUX THICSIY
KHJIOMETPOB, KaK ToKa3aJio cobbrTue 15 dpeppassa 2013 roga, cBa3aHHOE
C KPYIHBIM Y paJbCKuM MereopurToM. CTaHIUSIMU CEHCMUYECKON CeTn
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TamKuKuCcTaHA CUTHAJI MAarHUTyI0# Oosree 3-Xx 0aJJIOB OT B3PbIBA B
armocdepe YpasbCKOro MeTeopura ObLI MOJy4eH CIyCTs 12 MUHYT OT
MOMEHTa, B3PHIBA.

3.10 Cpeamecpo4Hblii IPOrH03 CEMCMUYIECCKOTO
cobbiTusg 28 despana 2013 r., M=6.9,
KamuaTka, o JaHHBIM YPOBHEMEPHBIX
Habonenunit B ckBaxkuHe E-1: mpumep

nmapaMeTpu3alun IIPeaBEeCTHIKA

Konwinoea I'H., Cusoea E.I.

Kamuamexuti uasvan Teodusuueckoti cayocoo, PAH, Poccus

B noknane paccmarpuBaeTcst IPeABECTHUK KAMIATCKUAX 3€MJIETPsiCe-
HUW B U3MEHEHUsIX yPOBHs BOAbI B ckBakuue E-1, perysisipHo nposiBiis-
fouuiics nepez, ceiicmudeckumu cobbrrusamu ¢ M>=5.0 Ha sunnenTpasib-
HBIX paccTosausx R 1o 350 kM. Ha ocHoBe 3TOT0 mMpeaBecTHUKA, CaesIaH
mporuo3 3emyerpscenns 28 despaJis 2013 r., M=6.9, R=280 xm c 3ab71a-
TOBpeMeHHOCThIO 27 cyToK. IIporno3 3aperncrpupoBan B Kamaarckom
oraenenreM PoccuiicKOro SKCIepTHOrO COBETa MO MPOrHO3Yy 3eMJeTpPsi-
cenuii, ouenke ceiicmuyeckoil onacuocru u pucka (K@ POC). Iporuos
COTTPOBOKTAJICS BEPOATHOCTHBIMH OIEHKAMU €T0 HAJIEKHOCTHU B OTHO-
MMEeHUW BO3HUKHOBEHUS 3eMmyerpsicennit ¢ M>=5.0 w M>=5.9.

O6cyKmaroTcst  BOIPOCHI  MAPAMETPU3ANMKA ITOTO  MPEIBECTHUKA
Ha OCHOBE PETPOCIIEKTHBHOIO AHAIN3A [IAHHBIX MHOIOJIETHHX HADJIIO-
gernit 1996-2012 rr. ITapamerpmwsanus mpeaBeCTHUKA BKJIOYama: 1
- ONpeJEeeHre MapaMeTPOB NPEJABECTHUKA (IPOJOJIKUTEIHHOCTH U
3a0/1ar0BPEMEHHOCTH ); 2 - OpeesieHre 061acT! U NapaMeTPOB MPOrHO-
3UPYEMbIX 3eMJIETPSICEHNUI; 3 - OIEHKY MapaMeTrpoB nHGOPMATUBHOCTH
LUPEJBECTHUKA Jyisd LPOrHO3a 3eMJieTpsiceHuil  (BEepOATHOCTH CBs3U
TpeTBECTHUKA W 3eMmjeTpsicennii P m ero ceficMOMporHoCTHYIECKAS
sdbdekTurOCTH I).
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3.11 O6 »3ddekTuBHOCTH MeTOIA IIOMCKA
noHOoC(EPHBIX NPEABECTHUKOB 3€eMJIETPACEHMIT
mo ImapamMeTpaM cropaauvdeckoro cjogd E u
peryjaspHoro cjos F2

Kopcynosa JI. I1., Xezati B. B.

Huemumym 3emmnozo mazremusma, uoHocHepvl U PacnpocmpaHeHus,
paduosoan um. H.B. ITywxosa PAH, Poccus

[Ipusesenst pe3yabraTbl KCCIIEIOBAHNS OTKJIOHEHUN B MOHOCHEPHBIX
mapamMeTpax OT nX (POHOBBIX 3HAUEHUI B JeTHHE Mecanbl 1998-2002 r.r.
0 HAOJIIOIEHUAM HA CTAHIIAK BEPTUKAJIHLHOTO 30HIMPOBAHUS MOHOCKHE-
pot llerponaBiosck-Kamuarcknii. Beigesenbl anHoMaIbHbIE OTKJIOHEHUS
neficrBytomeii Boicorbl crnopaaudeckoro ciaog E (h’Es), upenesnbnoit
gacrorbl orpaxkenuii or Es (fEs) u kpurudeckoil wacrorst ciaos F2
(foF2), xoTopble MOXKHO OTHECTH K BO3MOMKHBIM IPEIBECTHUKAM
semiterpsicennit. [loka3zana BbicOKas 3(DGHEKTUBHOCTH WCIOIB3YEMOrO
METO/a BBIE/IeHNsT MOHOCKHEPHBIX MPEIBECTHUKOB 3€MJIETPSICEHUI IO
HecKOTbKUM mmapamerpaMm Es- m F2-cmoes. Tlomydena smmumpudeckas
3aBUCUMOCTH, CBS3bIBAIONAsl BpPEMs YIPEXKJIEHUsS IPEIBECTHHKOM
MOMEHTa 3€MJIETPSCEHHS C er0 MAarHUTYJOW WM SIUIEHTPAJILHBIM Pac-
CTOSTHUEM 10 TYHKTA HAOJIOJEHUsI. ITA 3aBUCUMOCTH COTJIACYETCS C
pe3yabraTaMu ODHAPYKEHUs MPEIBECTHUKOB 3eMJIETPSICEHUN TI0 M3Me-
penusM pU3NIECKUX TAPAMETPOB 3eMHON KOPBI B 3TOM K€ PErnoHe.

3.12 UccaenoBaHue BO3MYIIEHU re0aKyCTUYECKOIt
sMuccuu Ha o3epe Mukn>ka B nepmuos,
2002-2012 rr.

Muwenxo M.A., Mapanyaey, FO.B., Jlapuonos U.A., Coroduyr A.A.

Hnemumym Koemoduduueckux uccaedosanuti U pacnpocmpaHeHus,
paduosoar IBO PAH, Poccus

Ha ocuose mammbix mabsomenwmit 2002-2012 rr. Ha o3epe Mukm:ka
NIPOBEJICHBI MCCJIEIOBAHUA BO3MYIIEHHUI T'€0aKyCTUYEeCKOH 3SMUCCUU B
MEePHUOIbI CIIOKOWHOM moroanl. IIpoanasn3upoBaHa CBA3b ITHX BO3MY-
IMEHnH ¢ ceficMIYIecKoii 0OCTaHOBKOI B permome. IIpom3Benena oreHka
BEPOATHOCTH TOABJIEHUS TPEICEHCMUYECKNX BO3MYIIEHUIT Te0aKyCTH-
YeCKOI IMUCCUU C IPUMEHEHUEM YMCJIEHHOTO MOJIEJIMPOBAHUSL.
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3.13 AmnmapaTHO-TIpOrpaMMHBIN KOMILIEKC A1
perucTpanunn gaedopmMarui
MPUIIOBEPXHOCTHBIX TTOPO,.

Henommauwyui FO.A.

Hrnemumym xoemopusduueckux uccaedosanutds u pacnpocmpaHeHus,
paduosoar JIBO PAH, Poccus

Jlazepubie narepdepomerpoi-aedopmorpadbl - yHHKATIbHBIE TPUOO-
PBl, CyHIECTBYIOIINE B IITYYHBIX 3K3EMILIAPAaX U IO3BOJIAIONINE BECTU
nabsiofienus 3a Jedopmanueil IPUIIOBEPXHOCTHBIX HOPOJ, C BBICOKOMN
TOYHOCTBIO, TIOPSIIKA JIECATHIX moJieil Hanomerpa. OCHOBHBIE OTINYUS
9TUX MPUOOPOB COCTOAT B CHCTEME PErHuCTPAIU WHTEP(MEPEHITMOHHOTO
curHaza. lIpeayiokern BapmaHT CHUCTEMBI PETUCTPAIANA CUTHAJA, OTJIH-
qarorneiics 60iee BBICOKON 9yBCTBUTEIHHOCTHIO U IIPOCTOTON KOHCTPYK-

muu. PazpaboraH mporpaMMHBIH KOMILIEKC st cOopa u 00paboTKY TaH-
HBbIX.

3.14 IIpoektr PRE-EARTHQUAKES —
MOHHUTOPUHT ITPEJIBECTHUKOB 3€MJIETPACEHMIA:
CTpaTerud m mepBbie Pe3yJibTaThl

Pomanos Anexcetit, Pomanos Anrexcandp', Tpamymonu B.2, Unan
C.3, Sxoscru H.*, Mysuney C.°, Ouauyosra K.C, IMaeumypamos HU.”
Ilepzona H.B, I'ensano H.', Cepuo C.', Jlucu M.', Koppado P.},
Ipumaavou K.*, @apyoso M.', ITempawua P.', Speunmas C.2, Saxup
3.2, Aanapeaan E2, DTypoa C.2, Matinya Xox M.3, Muccaune K.JI.3,
Buaxen B.2, Boppuc C.3, Kanunun FO.*, Ifubyra K.*, Dunsbype E.4,
IToxzynxos A4, Ilycmusanosa JL*, Qepruwii H.°, Tpycos C.°,
Adoicanosa A.°, Epmonaes JI.°, Bobposcruti C.°, Ilacueano I,
Kosveanro U.5, @®arkonvepu A5, Saxapenxosa .7, Yepnax 0.7,
Paduescruti A.7, Jlanenna B.8, Banacko M.8, IMucyuearu C.8, Jlaxasa
T8, Hluso I'8

U Vnueepcumem Basuauxama, ITomenya, Umanrus
2 Hccnedosamenvceruti yenmp TUBITAK-MARMARA, Typuyus
3 DLR, Keavn, Tepmanua
4 Unemumym npukaadnoti zeopusuxy um. E.K. Pedoposa, Poccus,
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5 OAO <«Poccutickue xocmuneckue cucmemvy, Poccus
8 Geospazio Italia srl., Hmarus
" 30 UBMHPAH, Kasununepad, Poccua,
8 Unemumym memodonozuti 0as anarusa oxpyscaroweti cpedo
Hayuonarvrozo uccaedosamenvcrozo Cosema, Umanus

PRE-EARTHQUAKES (Processing Russian and European EARTH
observations for earthQUAKE precursors Studies) - upoexr, nomiep-
JKaHHBIN B pamMkax mporpammbl FP7 eBponeiickoro coro3a, HampaBiieH
Ha, IEMOHCTPAIMIO MOIX0A IO WHTEIPAIMY PA3JUIHBIX JTAHHBIX, B TOM
qucie JI33, a Takke METOIOB aHANN3a UHGMOPMAIUH, C IEJbI0 TOCTe-
[EHHOIO YBEJIMYEHUs HAJIEKHOCTA KPATKOCPOYHOM OIEHKHU CelcMude-
ckoro pucka. B paMkax mpoekTa ObLTH BbIOPAHBI TPU OCHOBHBIX PErH-
ona uccaenosanuii (Mranus, Typrus u Caxanun (Poccus)), HA KOTO-
peix B nepuox 2010-2012 r.r. cocpeoTOYMINCH YCUINA KOMAH/IbI ITPO-
€KTa 110 MHTerpanuu pasHoponnoit madopmaiuu. B konednom cuere,
JUTst 3TUX obsiacreit OBLINH HCIOIH30BAHBI CJEAYIONINE UCTOYHUKU WH-
dopmanuu: 80 pasoHOBHIX U 29 CKBa)KMHHBIX CTaHuuud B Typruu, 2
MAarHUTHO-TEJIIy PUUYECKUE CTaHIInK B VITajnm; MHTErpUupOBAHBI PE3YIIh-
TaThl HAOIIOAEHNH 18 CIYTHUKOBBIX CHCTEM, NCTIOIL30BaHbl 11 MeTomoB
aHanm3a nHMOPMANNN /Uit 7 U3MEPsieMbIX ITapaMeTPOB.

Jlns wHTErparuu, KpocC BATUIAIMK W HAYYHOW HHTEPIPETAINN
MTOJIYYEHHBIX PE3YIbTATOB ObLIa pa3paboTaHa CHeMATH3UPOBAHHAS HH-
rerpuposanHas undopmanmontas wiargopma (PEG, Pre-Earthquakes
Geoportal), ocnosannas ma crangaprax OGC (Open Geospatial Con-
sortium).

3.15 VYBequueHue oObeMHOII aKTUBHOCTU PaJgoHA U
TopoHa Ha KamuaTrke mepef,
KaTacTpo(puiIecKnM 3eMJjieTpsaceHne B nonun
11 mapra 2011 r.

Pyaenxo O.IL', Kysomun FO./.

L Huemumym eyaxanonoeuu u ceticmonozuu JBO PAH, Poccus
2 Kamuamexuti puavan Teopusuveckoti cayorcboe PAH, Poccus

[Ipencrasmensbl pe3yabTaThl K3MEPEHNH 00bEMHON AKTUBHOCTH PAJIO-
wa Rn u topona Tn & mynkTe "Kapeivmmna"(52.814°N, 158.105°E), na-
xogsteMcs B paitone Bepxne-lIlaparyrckoit ruipoTepMastbHON CHCTEMBI
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na Kamyarke. Iamepenus nposoauiuce ¢ 27 gexkabps 2010 r. mo 20 mas
2011 r. B cyxoii nepdopupoBanHoil ckBakuHe riybunoit 4 M u HA BbICOTE
5 CM OT TIOBEPXHOCTH 3eMJii B 1 M OT TpyObl CKBAXKWHBI B JIEPEBAHHON
Oyake. C MOMOIIBIO KINMATAIECKON KAMEPhI PAINOMETPA B OyIKe m3Me-
psanuck armocdepHoe JABJIEHNE, TEMITEPATYPA U OTHOCUTEIbHAS BIAXK-
HOCTBb BO3AyXa. 25 suBaps - 11 deBpass 3aperucTpupoBaHbl OOJIBIINE,
orHocHuTeIbHO (DOHA, yBeaudenus 3uadennit Rn u T'n B ckBaxKumne, a 8 -
19 deBpasis - B BO3ayXe BO3JIe TPYObI CKBAYKUHBI. Y BEJIMUEHUST 3HAUCHUI
Rn n Tn B BO3myXe MPOUCXOMUIN BO BpeMs U3MEHEHUH aTMoCcGepHOro
JTABJIEHUS] CHHONTUYIECKOTO MACIITabda U WMEIOT C ITUMHU M3MEHEHUSMHU
BBICOKO3HAYNMYIO OTPUIATEIbHYIO KOPPEIAuio. Takue n3MeHeHus ar-
MOC(EPHOr0 JaBJIEHHs OTCYTCTBOBAJIA BO BpeMs Bo3myineauit Rn u Tn
B CKBasKWHE. 33 MEpUOJ, W3MEpPEeHuil npyrux Bo3myinenwit Rn uw Tn B
CKBasKUHE W B BO3IyXe BO3Je TPYObl CKBAXKUHBLI HET. AHanu3 3emJie-
TpsIiCeHWT ¢ sHepreTwdeckuM Kjaccom Ks >= 10.0, mpousormeammmx HA
paccrosiauu 10 200 kM ot myrkTa "Kapbimimuaa'iokazan, 9To Bo Bpe-
M Bo3mytenuit Rn u T'n ve 6bLI0 yCUIEHUS JIOKAJIBHON CECMUYIHOCTH.
Bozmymenus Rn u Tn B ckBaxkune nosgsuiauch 3a 44.7 cyTok 10 3em-
nerpsacennd B Anmonmnm 11 mapta 2011 r. ¢ marauTynoit 9.0, snumeHTp
KOTOpOTro Haxoauicd Ha paccroganu 2000 kv ot myukTa "Kapsimmnaa".
ITo nannbiv paborsr Cobosea I A. [@uzuka 3emsu, 2011. N 12. C. 11-
22], 3a 1.5 Mecana (45 cyToK) [0 9TOrO 3eMJIETPSCEHHs HA CEHCMOCTAH-
uun "IlerpormasioBck"s 43 kv or mynkra "Kapbimiuaa' MHONOKpATHO
BO3POCJIa HHTEHCUBHOCTh HU3KOYACTOTHOTO CEHCMUYECKOrO IMyMa B M-
HYTHOM JIHAIA30HE TTEPUOIOB.

Takum 00pa30M, MOMXKHO TMPEAMOJIOKHUTH, YTO AHOMAJIBHBIE BO3MY-
1eHus O0bEMHON AKTUBHOCTU PAJOHA U TOPOHA B CKBAYKUHE CBI3AHBI C
[TOITOTOBKON KATacTPOMUIECKOro 3emierpsacenus B fnonuu, a ysesn-
YeHUs UX AKTUBHOCTU B BO3/LyX€ BO3Jji€ TPYObl CKBA2KHUHbBI 00YCJIOBJIEHbL
YMEHBITEHUIMHU ATMOCKHEPHOTO JABJIEHIS IPY MTPOXOXKIEHUH ITUKJIOHOB.

3.16 AKyCTO-3JIEKTPOMArHUTHOE M3J1yYEeHUE
aurocdepst

Yeapoe B.H., Hcaee A.IO., Ilyxos B.M., Cannuxoe J.B.,
Meavnuros A.H.

Hnemumym Kocmopuduueckux uccaedosanutll U pacnpocmpaHeHus,
paduosoar [IBO PAH, Poccus
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C mesbio OOHADYKEHUS CBSI3U MEXKJY DPEOAKYCTHUECKON IMUCCHEd
smrocdepbl u ee 1eOPMANMOHHO-3IEKTPOMAIHUTHBIM U3Y4€HUEM B
cearsiope 2011 r ObuLTa TPOBEIEHA CUHXPOHHAS PETUCTPAIUS AKYCTHU-
9eCKUX ¥ IJEKTPOMATHUTHBIX CATHAJIOB HA HAOIOMATE]HHON CTAHIIUU
p.- Kappivmmaa, HA KOTOPO#l JOCTATOYHO HU3KUN YPOBEHb TEXHOTEH-
HBIX TIOMEX W BBICOKHI yPOBEHb MHUKPOCEHCMUIEeCKOl akTuBHOCTH. Bu-
3yaJIbHbBII AHAJIN3 IOy 9€HHbBIX JAHHBIX [TOKA3aJ1, YTO JJisd HAOOJIbIINX
BCILJIECKOB B aKyCTHYECKOM KaHaJIe HAOIIOMAETCS TPOSIBJIEHNE B CUTHA-
JIaX, TMOJIy4aeMbIX € KBa/IPYTMOJbHOTO W JUIMOJBHOTO JATYNKOB BEPTH-
KaQJIbHOII MArHATHOM KOMIIOHEHTBI I10JI4.

OHako OOHAPYKUTH OTYETIMBOE MPOSBJIEHNE AKYCTHIECKON IMUC-
CHUU C TIOMOIIBIO alllapaTa KPOCCKOPPEANH He yIAT0Ch U3-3a CHILHOTO
Pa3IUYUAA CTPYKTYPHI CUTHAJIOB B aKYCTUYECKOM M JIEKTPOMATHUTHBIX
KaHasax. IToaromy ObLT pa3paboraH MeTO/, OCHOBAHHBIN HA IIOICYIETE
KOJINYECTBA TTOABJIEHNH IKCTPEMAJILHBIX 3HAUYEHUH 3JIEKTPOMATrHUTHOTO
CHTHAJIa BO BDEMEHHO OKPECTHOCTH YKCTPEMAJIHLHOTO 3HAYEHN S aKyCTH-
qeckoro curuasia. Hambosree cuiIbHOM OKa3a1ach CBI3b KBAAPYTIOIBHOTO
U aKyCTUYIECKOro KaHasoB. [l KOTOPOTrO KBaJAPYMOIbHBIA KaHAJ 3a-
mazapBaer Ha 0,05 mc. Topazmo Gostee ciiaboit Oka3anach CBA3b MEXKLY
AKyCTHYECKOH IMUCCHEN 1 3JIEKTPOMATHUTHBIM M3JTyYeHUeM JTUTTOTHHBIX
KaHaJoB. Takas B3aNMOCBSA3b MPOSABIIAETCS CHHXPOHHO € aKyCTUIECKUM
¥ C 3ala3/IbIBaHueM aKyCTUYECKOTO OTHOCUTEIBHO JIEKTPOMATrHUTHOTO
ra 0,2 Mc.

3.17 XapaKTepuCTHUKH CEiCMHYeCKOro MmpoIlecca B
paMKax craTuctTu4deckoii mudpdy3monHoit
MOJEJIN TIJACTHYECKNX TeYeHMA

Llepememwvesa O.B., Ilonosa A.B.

Hnemumym xoemodusduueckux uccaedosanutds U pacnpocmpaHenus,
paduosoar JIBO PAH, Poccus

ITocTpoena crarucTuyeckas MOJEb JIACTUIECKAX TEICHUHA HA IPU-
Mepe 30ubI cyOaykumn Kypumo-KaMuarckoil oCTpOBHO#N Jyru mo JaH-
ueiM Global CMT catalog (Global CMT Web Page) 3a nepuonx 1976—
2005 rr.(3navenus MmarauTyz 4-7, obsnactsb 50°—60° c.ai., 156°—166° B.71.,
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00béM BbIOOPKH 221 cobbITHE) U OPeIeIeHbl OCHOBHbIE XaPAaKTEPUCTHU-
KM T€YEHUl HA OCHOBAHUU BEPOATHOCTHOI'O IIOJX0AA K PACCMOTPEHUIO
cefiCMUYeCKOro mpoIecca.

Vci0BUsT HEOTIPEIETIEHHOCTEH, KOTOPBIE B TIPUPO/IE BCET 1A, CYIIECTBY-
10T, OMPEIETISIIOT BEPOSTHOCTHBIN XapaKTep CeiICMUYECKHX PoIeccos. B
caydae HeKaTacTPOMUUIECKUX CEHCMUIEeCKUX COOBITHI TMPOCTPAHCTBEH-
HbIIl MacmiTad perunoHa, B KOTOPOM Pa3BUBAETCH CEHCMOreouHAMIIe-
CKUl TPOIIECC, 3HAYUTEIHLHO MTPEBOCXOIUT PA3MED OUara 3eMJIeTPsICEHUsI
¥ paauyc ODJIACTH BIIMSHWS, B KOTOPOW COPACHIBAIOTCS HAMPSKEHUS,
TaKuM 00pa30M, BBIMTOJHAETCS KPUMEPUli MAAOCTIU NPUPGULEHUT T Celi-
CMHUYECKHE COOBITHSA MOTYT PACCMATPUBATHLCSA KaK cadble (pIyKTyarmn,
YTO IO3BOJIIET NPUMEHUTDb Juddysuornroe npubiusicerue.

Hamuuwme BpeMeHHONW # yIAJTEHHONW TPOCTPAHCTBEHHON CBA3€iH
MEXKIy CEHCMUYECKUMU COOBITHSIMEM B OOINEM CJIyYae XapaKTepu3yer
CECMUYECKUN MPOIECC KaK HEMAapKOBCKUI HEJIOKAJbHBINA CIyJaiHbIIR
MPOIECC. DTU 3ABUCUMOCTH MATEMATHYECKH BBIPAXKAIOTCSI B KOppe-
JIANAA CeICMUYECKNX COOBITHUH HA MPOCTPAHCTBEHHBIX M BPEMEHHBIX
Macmrabax, BbIOOD KOTOPBIX OIPE/IEIIeTCs XapaKTePUCTUKAMU CPE/Ib
U CaMUM CEeHCMUYECKMM MpoIeccoM. HampamieHne u BeIUYHHA MMO-
JBUKKH KAYKJIOTO COOBITHSI ONPEIEJISIOT HANPABJIEHUE TIJIACTHIECKOTO
Tedenus. [Ipu mocTpoeHWU MOIETH MIACTHYECKUX TEYEeHUH B PAMKAX
g Hy3UOHHOTO TTOAXOAA B TIEPBOM IPUOIUKEHNN ObLTa MCIOIb30BaHA
CTeMA CAYHATHO020 OAYHCOGHUSA TTO COCTOSHUIM, KOTOPAs IPEICTABIISAET
coboit udacTHbIl ciaydail memneit Mapkosa. [Ijis kKaxKmoi memwu, mpes-
CTABJISIONIEH OTIE/HHOE TJIACTUYECKOE TEUYEHWE, ONPEIETEeHbI CPEIHsIS
CKOPOCTh, HAIMPABJIEHWE TEUYEHUsS U TAPAMETPHI XaPAKTEPU3YIONHe
OTKJIOHEHWE TE€YEHUs OT CPEJIHUX 3HAYCHUIA.
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1 Atmosphere physics

1.1 Global characteristics between the
equatorial electrojet and neutral wind in the
Mesosphere-Thermosphere-Ionosphere
region

Abe S.', Shinbori A.2, Yatagai A.2, Ikeda D.2, Yumoto R.', Tsuda
T. and IUGONET?

U International Center for Space Weather Science and Education,
Kyushu University
2 Research Institute for Sustainable Humanosphere, Kyoto
University
3 Department of Informatics, Faculty of Information Science and
Electrical Engineering, Kyushu University

The equatorial electrojet (EEJ) is a huge eastward current which
flows at the dayside equatorial region of the Earth’s ionosphere, in
a narrow channel (+(3 ~ 5)° in latitudinal range). The EEJ cur-
rent is observed as an enhanced magnetic variation of the horizontal
component of geomagnetic field at the dayside magnetic dip equa-
tor. The main mechanism of EEJ is an effect of polarization electric
field in the E region of the ionosphere at the dip equator caused by
the horizontal magnetic field at the magnetic equator [e.g., Forbes,
1981]. In a recent study, many researchers show the results which
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comes to relationship the neutral wind and EEJ [e.g., Fang et al.,
2008, Aveiro et al., 2009]. However, lack of the long-term comparison
analysis of geomagnetic field and wind data obtained from ground
magnetometer and atmospheric radars, the detailed relationship be-
tween the EEJ and neutral wind fluctuations in the mesosphere and
lower thermosphere (MLT) regions has not yet been revealed.

We compared the long-term variation of geomagnetic field data
obtained from ground magnetometers which belong to MAGDAS
managed by International Center for Space Weather Science and
Education, Kyushu University and neutral wind data obtained from
medium frequency (MF) radar which operated by Research Institute
for Sustainable Humanosphere, Kyoto University. These instruments
were located at the equatorial region. As a result, we found that the
relationship between the variations of zonal wind and the residual-
EEJ showed a clear inverse correlation. Here, the residual-EEJ is
defined as the deviation from the second order fitting curve between
the EUV flux and the EEJ amplitude. These results suggest that the
vertical current (J,), which is generated by the dynamo action due
to the zonal wind perpendicularly across to the background magnetic
field, changes the Cowling conductivity derived under the condition
of J, = 0. This trend is observed in not only the Asia Pacific region
(close to the radar) but also the South Africa region (far from the
radar site). We also performed the frequency analysis to quantita-
tively define the relationship of zonal wind and residual-EEJ, and
found that both of the neutral wind and residual-EEJ have almost
the same dominant frequency with a small difference. In addition, we
perform the comparative analysis with neutral wind data observed
from the satellite, and found the neutral wind disturbance has the
same dominant frequency around the equatorial region.

1.2 Variability of aerosol and electrical
characteristics of the atmosphere in areas of
tectonic activity

Alekseev V.A.', Alekseeva N.G.', Grishin A.L2?, Matvienko G.G.?

L Troitsk Institute for Innovation and Fusion Research, Russia
2 V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia
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The problem of short-term earthquake prediction so far has not
been solved, although in recent decades created a number of new
methods for the study of precursors of seismic processes. These in-
clude monitoring the flow of gases and aerosols released into the
air from the depths of the earth. One indication of amplification
of tectonic activity is increased aerosol background due to the ap-
pearance of the aerosol particles in the atmosphere entrained in the
gas flow (H2, H2S, CO2, CH4, etc.) in the atmosphere through the
near-surface cracks. In this case, there may be changes in the concen-
tration range of sizes as well as the chemical composition of aerosol
particles. At the same time, due to particles electrified aerosol com-
ponent may alter the configuration of the electric field in the local
area of the surface. At the core of this work are the experimental
observation of the variability of electrical and aerosol characteristics
of the atmosphere in areas of tectonic activity. The first stage was
carried out in a seismically active area on the Taman Peninsula in
the area Bugaz transverse fracture. In this experiment, the mea-
sured intensity of the electric field of the atmosphere, the electrical
conductivity of air and aerosol volume scattering coefficient of the
second phase of aerosol scattering measurements carried out in the
Altai near Kosh-Agach in a deep tunnel. It is interesting that during
the measurement the total solar eclipse took place in 2008. In the
analysis of time-electrical and optical characteristics of the atmo-
sphere were detected signal fluctuations coincided with the tremors.
Investigation of the spectral characteristics of fluctuation coefficient
aerosol scattering showed that they essentially depend on the activ-
ity of the crust during the measurement period. Analysis of the data
shows that the maximum values of the amplitudes of the spectra of
fluctuations occur in the period before the earthquake, with the peak
of the spectrum are more than 2 times. Furthermore, fluctuations in
the amplitude spectrum for an active period large range of different
volatility. Fluctuation spectra of the electric field is also strongly
depend on the time of measurement, and the maximum values of
the amplitudes of the spectra for different situations differ by more
than an order of magnitude! These data indicate the prospects of
such comprehensive studies of electrical and aerosol characteristics
of the atmosphere.
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1.3 Regular and stochastic variations in different
components of secondary cosmic rays

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

In the Laboratory of Cosmic Rays continuous monitoring of the
different components of secondary cosmic rays has been carried out
for several years. At the present time, besides the standard neutron
monitor (NM), a gamma-ray photon detector on the scintillation
crystal, lead-free section of neutron monitor (BNM), charged parti-
cle detectors (CPD) and a detector for thermal neutrons (DTN) are
in operation. Scintillation detector registers photons with energies
from 20 keV up to 5 MeV, NM is sensitive to neutrons with energies
more then 50 MeV, BNM is to neutrons with energies from hun-
dreds keV to a few MeV, DTN is for thermal neutrons (about 0.03
eV). CPD detects all charged particles (muons, electrons, positrons)
with energies >2 MeV. Data from all the instruments are gathered
to the general registration system. Analysis of the data over the past
few years has shown the presence of seasonal variations in some com-
ponents of cosmic rays. The HM has a zero variation, the DTN it is
about 10%. The largest in amplitude and the more clearly defined
is the variation observed in the channel of the scintillation detector,
it is more than 20%. Gamma radiation in the near ground layer
of the atmosphere appears as Bremsstrahlung of energetic electrons
generating during muon decay. Moreover during precipitation the
increase of gamma background up to 50% are observed; they last
for many hours. Experiments have shown, that precipitation is free
from any radionuclide of natural or artificial origin, and additional
radiation is of Bremsstrahlung origin. On the basis of epoch super-
position method, small variations in other components, synchronous
with gamma background increase, were determined.
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1.4 Quasiperiodic fluctuations of electron
concentration in ionospheric F2 layer:
seasonal and diurnal dependences

Barabash V.V.', Chernogor L.F.?

L Institute of Ionosphere, Ukrain
2 V.N. Karazin Kharkiv National University, Ukrain

Regular and quasiperiodic seasonal and diurnal variations of elec-
tron concentration, N, in ionospheric F2- layer during solar activity
increase (2011) are analyzed. Short-time Fourier transform, adap-
tive Fourier transform and wavelet transform were applied to the
system spectral analysis. During all seasons in the ionospheric F2-
layer, oscillation with the period of 140 + 200 min, amplitude AN,
~ (0.2 + 2)-10'm~3, relative amplitude
AN,/N =~ 0.1 + 0.2 prevailed. The duration of this oscillation
changed from 5 + 7 to 24 h, depending on a season. The fluctu-
ation amplitude with other periods was noticeably less.

1.5 Equatorial ionospheric variations caused by
different large-scale solar wind structures

Biktash L.Z.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation RAS, Russia

The paper presents the analysis of critical frequency foF2 vari-
ations and virtual height h’F at equatorial and ionospheric stations
during geomagnetic storms of different nature. It is well known,
that ionospheric parameter variations and generation of ionospheric
irregularities during geomagnetic storms considerably affect signal
propagation and satellite devices. Yohkoh, SOHO, Ulysses mission
observations of the Sun and the solar wind allow us to predict the
types of flows in the solar wind, approaching to the Earth’s orbit,
and their characteristics 2-3 days before the event. We identified
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geomagnetic storms and caused by them ionospheric variations ac-
cording to the current classification of flow types in the solar wind.
During the first stage we distinguished two types of geomagnetic
storms determined by large-scale coronal mass ejections and solar
wind fast flows from coronal holes. The paper presents the results
of comparison of ionospheric variations caused by these two sources
in the solar wind. The obtained conclusions allow us to suggest,
that investigation of geomagnetic and ionospheric variations from
the known quasi-stationary and sporadic large-scale types of flows
in the solar wind and during different phases of solar activity are
perspective for the method of medium-term forecast of ionospheric
storminess based on current investigations of the Sun and the solar
wind.

1.6 Annual Variations of the Critical Frequency
foF2 at the Equatorial Ionization Anomaly
Station during the Two Last Solar Minima

Biktash L.Z.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation RAS, Russia

The paper presents the investigations of foF2 critical frequency
annual variations at equatorial stations to detect the causes which
affect the ionosphere during solar minima. Electron density behavior
in equatorial regions during solar minima is the subject for attentive
investigation due to the peculiarities of the latest deep solar min-
imum. There are essential differences in the results obtained from
the global TEC (total electron content) maps according to GPS mea-
surements during the latest two solar minima. These differences are
explained by the change of the Sun UV radiation and the low level of
this radiation during the latest solar minimum. We considered an-
nual Dst-variations and FoF2 critical frequency variations at Vanimo
and Huancayo stations. The results of the investigation showed that
one of the reasons for different electron density in the ionosphere
during solar minima is geomagnetic activity, which change from one
minimum to another.
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1.7 The electromagnetic field generated by
capillary drops oscillations

Bogatov N.A.
Institute of Applied Physics RAS, Russia

The exact solution for the full electromagnetic field generated by
capillary oscillations of a drop of an ideal conducting liquid elec-
trically charged and subsninuted to external homogeneous constant
electric field was found in this report. The calculation of absolute
spectra of electromagnetic radiation and quasistatic electric field gen-
erated by a cloud of drops stochastic oscillating at typical clod vol-
ume and drop density and size distribution was fulfilled. The inten-
sity of these fields turn to be much less than the background. Exam-
ined the situation of the common-mode excitation of oscillations in
an ensemble of cloud drops, which can take place in the storm clouds,
after lightening discharges. In this case, the amplitude spectral den-
sity of the quasi-static electric field generated by drops oscillations in
a typical thunderstorm cloud at a distance of tens of kilometers from
it is comparable with the typical level of the spectrum of the electric
field near storm clouds. Probably, the common-mode excitation of
drops can occur in the clouds above the centers of seismic activity
in moments of sudden changes of atmospheric fields.

1.8 Complex study of wave processes in the
ionosphere over Kamchatka

Bogdanov V.V.', Zhivetiev LV., Kaisin A.V.', Polyukhova A.L.",
Romanov A.A2

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Russian Cosmic Systems, Russia
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The work presents preliminary results of simultaneous observa-
tions of ionosphere state by radio tomography, GPS radio interfer-
ometry and vertical radio sounding methods. The observations were
carried out in moderate and disturbed geomagnetic conditions in
winter (February), in spring (May), and in summer (June). Geo-
magnetic disturbance index was determined by magnetic measure-
ments of Paratunka station (Kamchatka peninsula). On the basis of
the data obtained by a network of tomographic stations, installed
in meridional direction of Kamchatka peninsula, as well as of the
data of Kamchatka regional GPS station network for the considered
periods, moving ionospheric disturbances with amplitude up to 1.5
TECU, and periods of the order of 60 min were determined; they
moved mainly in equatorial direction with up to 1000 m/s veloci-
ties. Application of vertical radio sounding methods allowed deter-
mination of charged particle corpuscular precipitation moments and
approximately for this time electron distribution meridian section,
corresponding to corpuscular layers, was determined by tomography
methods. The obtained results allow us to consider future investiga-
tions to be perspective. This work is supported by RFBR, project
#11-05-00915 and by RAS, project #12-1-1122-01.

1.9 Influence of winter cyclones of Kamchatka
region on ionosphere electron distribution

Bogdanov V. V., Kaisin A. V., Polyukhova A.L.},
Romanov A.A.2

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 JSC "Russian Space Systems”, Russia

The paper presents the results of research of possible cyclone ef-
fect on ionosphere parameters. Monitoring of the ionosphere was
carried out by automatic sounding devices applying low-orbit space-
craft navigation. Receiving stations are located in the meridional di-
rection of Kamchatka peninsula, in Paratunka, Milkovo and Esso vil-
lages. Using wavelet decomposition, height dynamics of ionosphere
electron density variation was investigated. It was shown that during
the cyclones on 31.12.2012 and 18.01.2013, considerable decrease of
nighttime electron concentration took place over Kamchatka. The
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work is supported by the Russian Fund for Basic Research, Project
N11-05-00915 and by RAS Project N12-1-P22-01.

1.10 Possible self-consistent mechanism of
formation and disintegration of a ring
current

Bogdanov V. V., Kaisin A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

One of possible self-consistent mechanism of formation and disin-
tegration of a ring current (RC) is offered in this work. It is known,
that on the main phase of magnetosphere disturbance at low and
average latitudes there is a reduction of a horizontal component of
a geomagnetic field, and on the restored phase the field grows and
comes back practically to an initial level. This phenomenon is ex-
plained by formation and disintegration RC, concentrated basically
in the field of geomagnetic equator on distances equal to several
radiuses from a surface of the Earth. At the same time in magneto-
sphere areas outside of RC (the maximum is located in an interval
L73-4) it should be expected the return picture: the magnetic field
grows on the main phase of magnetic storm, and on the reductional
phase it decreases up to the unperturbed meaning.

The analysis has shown, that at such changes of a field in external
and internal areas (in relation to RC) the direction of particles move-
ment and the change of its energy has various character. In internal
area of RC on the main phase of magnetic storm the particles move
from the Earth and also cool down, and on the reductional phase ?
to the Earth, and heat up. In external area of a ring current a picture
is opposite: on the main phase the charged particles will move to the
Earth (to current ring ) and thus to be heated up, and on the reduc-
tional phase ? leave from the Earth (from a ring) and to cool down.
Hence, on the main phase of magnetic storm from side to side of an
arrangement of maximum RC there are natural conditions, at which
the ring current can amplify at the expense of opposite movement
of the charged particles to it. At the same time on the reductional
phase the charged particles move from a ring current, causing thus
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its additional reduction. The beginning of disintegration of RC is
weakening Solar wind (SW) and return of the magnetosphere to the
conditions of stationary SW.

1.11 Cloud microstructure effect on the
polarization state of lidar signal

Bryukhanova V. V.
National Research Tomsk State University, Russia

Propagation of optical radiation in the atmosphere depends on
the phase structure, and, in the presence of crystalline particles, even
on their orientation in space, which is largely determined by crystal
sizes. Propagation of laser radiation in clouds is accompanied by
multiple scattering of light, which leads to a significant change of
intensity value and of the polarization state of the detected radia-
tion. According to Mie theory, the polarization state of the reflected
beam is not changed compared to the original radiation if the par-
ticles are spherical and homogeneous. Therefore, if a crosspolarized
component appears in the lidar reflected signal when aerosol is be-
ing sensed by linearly polarized radiation, than it is caused either by
nonspherical and anisotropic particles or by multiple scattering.

Multiple scattering in lidar signal is not an easy task and to-
day it is, in general, unsolved. The results of studies of the lidar
power structure by Monte Carlo method has shown, that the double
scattering approximation is enough for laser sensing of cirrus. In
this case the Stokes parameter of lidar signal is equal to the sum of
Stokes parameters determined by single and double scattering.

The report presents the results of the calculation of the polariza-
tion ratio of lidar signal due to the double scattering of clouds with
different microstructures. The effect of particle microstructure on
the polarization characteristics of lidar signal is discusses.

The work was supported by the RFBR (N11-05-01200a) and the
Ministry of Education and Science of Russian Federation (govern-
ment contract N14.518.11.7053 and N14.515.11.0032).
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1.12 Physics of potentially geoeffective solar
phenomena

Buechner J.

Mazx Planck Institute for Solar System Research,
Katlenburg-Lindau, Germany

The Sun is a major factor controlling geophysical fields from the
Earth’s magnetosphere down to the atmosphere. While the major
influencing factors will be reviewed shortly a special emphasis will
be put on eruptive phenomena. Current observations by space tele-
scopes and numerical modeling efforts have brought new insights into
the physics of eruptive phenomena. In particular the role of mag-
netic reconnection will be discussed. Reconnection releases magnetic
energy emerging from inside the Sun, accelerates particles to high en-
ergies and plasma into the solar wind. Finally, reconnection feeds
solar energy also into the geosphere. The observed energy releases
usually are, however, usually, unsteady, even bursty. Despite of early
models reconnection seems to be very non-stationary, unsteady pro-
cess. A theoretical description is given of the underlying physical
processes which might be developed further to allow predictions of
the solar outbreaks.

1.13 Lidar backscattering signals from the upper
atmosphere at Kamchatka in geomagnetic
disturbances

Bychkov V.V.', Perezhogin A.S.*, Shevtsov B.M.", Polech N.M.?

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Institute of Solar-Terrestrial physics SB RAS, Russia

Experimental data showing correlation of back scattering signals
at the wavelength of 532 nm with the parameters determining plasma
content in nighttime ionospheric F2 layer are presented. On the
basis of the performed analysis of lidar data and geophysical state,
a hypothesis on possible role of Rydberg atoms in the formation of
lidar reflections at ionospheric altitudes is discussed.
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1.14 Observations of aerosol layers in the upper
stratosphere after falling Chebarkulsko
meteorite

Cheremisin A.A.%2, Novikov P.V.?, Ivanov V.N. > Zubachev
D.S. 3, newline Korshunov V.A. 3, Lapshin V.B.*, Ivanov M.S.*
Galkin K.A* Gubko P.A.* Antonov D.L.* Tulinov G.F.*
Nikolashkin S.V.°, Marichev V.N.%7 Bychkov V.V. 8, Sheuvtsov
B.M3

L Siberian Federal University, Russia
2 Krasnoyarsk Railway Institute, Russia
3 FGBU NGOs Typhoon, Russia
4 FGBU IPG, Russia
5 Institute of Space Physics Research and Aeronomy. Yu.G.Shafera
SB RAS, Russia
6 Institute of Atmospheric Optics. VE Zuev, SB RAS, Russia
" National Research Tomsk State University, Russia
8 Institute of Space Physics Research and Radio Wave Propagation,
Far FEast Branch, Russian

Passage Chebarkulsky meteorite, which took place February 15,
2013 over the city of Chelyabinsk and the surrounding region, there
has been great public outcry and led to a natural interest of re-
searchers of different disciplines. Mass of the meteorite was esti-
mated at 10 thousand tons, which is comparable to the total mass
of meteoric material entering the earth’s atmosphere during the year
(from 16 to 40 thousand tons according to various estimates).

Mass of the meteorite was estimated at 10 thousand tons, which
is comparable to the total mass of meteoric material entering the
earth’s atmosphere during the year (from 16 to 40 thousand tons
according to various estimates). The explosion of a meteorite in the
stratosphere aerosol left a trail that, in principle, could be fixed by
the lidar observations.

The report presents the results of lidar observations of high-
altitude aerosol layers, which appeared in the atmosphere after the
fall of the meteorite Chebarkulsky in Moscow, Obninsk and Yakutsk.
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Held trajectory analysis showed that the observed layers came from
the area of the fall of the meteorite.

1.15 Comparison of whistlers with lightning
activity

Cherneva N.V.}, Agranat I.V.', Sivokon’ V.P.', Vodinchar G.M.',
Lichtenberger J.2

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Eétvés University, Hungary

Investigation of whistlers, appearing in the result of lightning
discharge radiation after propagation through the ionosphere along
the Earth magnetic field line, has been carried out to detect new
relations between phenomena and processes in the ionosphere and
magnetosphere. For automatic whistler detection, a recognition al-
gorithm has been developed and realized in the basis of which is a
two-dimensional correlation of initial signal and etalon signal spectra
obtained in the result of approximation of non-stationary spectrum
of dependence of a big number of whistlers by exponential function.
Applying the obtained approximation, etalon signal spectrum, simi-
lar to received whistler spectrum, has been plotted.

The obtained intermediate results for automatic detection of whistlers
have been compared with the data of World Wide Lightning Loca-
tion Network (WWLLN). The relation of increase of the registered
whistler number with the increase of lightning activity in magnet-
ically conjugated points (Kamchatka, Russia, and Canberra, Aus-
tralia) has been analyzed. It has been discovered that lightning
discharges, generating atmospherics in the magnetically conjugated
point, do not always have high correlation with whistler number
registered in Kamchatka, this number may reach up to several thou-
sands. It is possible that lightning discharges generate whistlers,
which propagate in the Earth-ionosphere waveguide, even if a light-
ning source is at a considerable distance from the conjugated point.
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1.16 X-ray source effect on VLF radiation
diurnal period amplitude

Druzhin G.1., Mel’nikov A.N., Cherneva N.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

On the basis of observation data at "Karymshina" and "Paratunka"
sites (Kamchatka), spectral analysis of natural VLF noise envelope
for the frequencies of 0.7, 1.2, 5.3 kHz for 1997 - 2006 and of pulse
radiation (atmospherics) in the frequency band of 3 - 60 xI'i for 2002
- 2006 was carried out. It has been shown, that in noise and pulse
components there are diurnal maxima, which coincide with the Eath
rotation periods relative to the Sun (1440 min) and relative to stars
(1436 min). It has been concluded, that not only the Sun X-ray
radiation but also the Galaxy X-ray radiation may affect the level of
ionization of ionosphere D layer.

1.17 Features of wave packet generatin by solar
terminator according to GPS data from
different latitude regions for 2008

Edemskiy I.K., Malkova P.L., Yasyukevich Yu.V.
Institute of Solar-Terrestrial Physics SB RAS, Russia

Application of the earlier measurements of total electron content
(TEC) variations allowed us to discover, that solar terminator (ST)
passage generates middle scale wave packets. It was shown that wave
packet registration time is different within a year and in a number of
cases it may be observed before a ST. Registration beginning time
agrees well with the moment of passage of a terminator at a mag-
netically conjugated region. The paper presents the results of obser-
vations of wave packets in TEC according to the data from different
latitudinal regions in 2008. Peculiarities of wave packet parameter
variations are shown in dependence on their geomagnetic latitude.
For the middle latitude region, coincidence of registration of wave
packet beginning with the moment of ST passage in the magneti-
cally conjugated region is generally characteristic. In the Northern
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Hemisphere, registration of wave packets advances the appearance
of evening ST in summer, when its inclination relatively the equator
is maximal. The value of this advance grows with latitude but still
coincides with the moment of ST passage in the magnetically conju-
gated region. Evening and morning ST effects appear the strongest
at different time. In summer at middle latitudes, the evening termi-
nator effect is the most vivid; in winter it is the morning one. On
wave packet number distributions in the system of ST local time, the
transition from winter conditions to summer ones is clearly defined.
The results, obtained from the data of Brazil station network did
not show a marked coincidence of the beginning of wave packet gen-
eration in this region with ST passage in a magnetically conjugated
point. Evidently, it may be explained by allocation of the major-
ity of these stations in the equatorial anomaly region. The work
was supported by Russian Foundation for Basic Research (grants
No. 12-05-33032-a and 12-05-31069-a) and by the Ministry of Edu-
cation and Science of the Russian Federation (agreement No. 8699).

1.18 Investigation of steam mixture effect on
geomedium during its free outflow into the
atmosphere (Mutnovks parohydroterm
field, Kamchatka)

Firstov P.P.*, Chernev I.1.2, Makarov E.O.3, Cherneva N.V.!

U Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 «Geotherm JSC»s, Russia
3 Kamchatkan Branch of Geophysical Service RAS, Russia

Natural work on investigation of some parameters of steam-water
mixture (SWM) free outflow from Mutnovka thermal water wells has
been carried out for several years in summer. The levels of aerody-
namic noise, appearing during SWM outflow, and of seismic oscilla-
tions near wellbores as well as atmospheric electric field variations
during steam-water cloud generation, depending on well parameters,
have been investigated. It has been shown, that complex observa-
tions of steam-water mixture effect on geomedium and atmosphere
may be applied to develop an express method for determination of
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SWM parameters. The interrelation of SWM consumption and aero-
dynamic noise and seismic oscillation intensity has been observed;
spectral characteristics of aerodynamic noise and steam-water cloud
charge are associated with steam-content.

1.19 The results of experimental studies of the
spatial structure of the disturbed region of
the ionosphere

Frolov V.L.
Radio Physical Research Institute, Russia

The paper considers some features of ionospheric artificial turgu-
lence (TAT) generation at mid-latitudes in the conditions of day and
night ionosphere. It was shown that IAT low intensity during day-
time is determined by powerful radio wave absorption in the lower
ionosphere, ionosphere F2 layer low height and defocusing lens for-
mation at the heights of 130-150 km. In nighttime conditions of the
ionosphere, near the level of pump wave (PW) reflection, generation
of intensive ionospheric artificial inhomogeneities of different scales
(from parts of a meter to tens of kilometers in the cross direction of
geomagnetic field), effecting HF-UHF-DF radio wave propagation,
is observed. Appearance of artificial inhomogeneities with the scales
of tens-hundreds of meters is registered from E-layer heights to the
height of the outer ionosphere. At the heights of 250-400 km, focus-
ing lens generation is observed; and at the heights of the outer iono-
sphere, ducts with increased plasma density are registered. Gyrohar-
monic properties of different scale inhomogeneity generation and the
possibility of super small-scale (decameter) inhomogeneity genera-
tion in the conditions, when PW frequency is slightly above electron
gyroharmonic frequency, are discussed. Experimental results, con-
cerning moving ionospheric disturbance generation during periodical
effect of a powerful radio wave on ionospheric plasma, are presented.
On the basis of the obtained experimental data the conclusion is
given, that the ionospheric region, where artificial ionospheric inho-
mogeneities of different nature are registered, considerably exceeds
the size of the ionosphere, illuminated by powerful radio wave beam.
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1.20 Decimetre and infrared radiation of the
lower ionosphere during solar activity
increase

Golubkov G.V., Manzhelii M.I.
Semenov Institute of Chemical Physics RAS, Russia

During geomagnetic disturbances a considerable change of elec-
tron temperature T, from media media temperature Ty, i.e. T, <<
T occurs in E- and D-layers of the ionosphere. In the result a two-
temperature weakly ionized recombinational plasma, the parameters
of which are quite reliably determined on the basis of direct satel-
lite measurements, is fixed. Since the frequency of electron collisions
with media neutral particle is 10'2 — 10 ¢~!, two local energy dis-
tributions of atom and molecule discrete states are formed. The first
one (with T, temperature) corresponds to highly excited Rydberg
states, higher than some energy F.. It is determined from the min-
imum condition of quenching rate constant due to transition to the
lower state. The second one (with Ty media temperature) refers to
low state. The bottleneck location is determined from the minimum
condition of quenching rate constant due to transition to the lower
state.

The paper considers the main mechanisms of filling and quench-
ing of Rydberg states in recombinational two-temperature plasma.
The most important is the process of [-mixing which cause formation
of orbitally degenerated quasi-molecules A** Ny and A**O,. Filling
of Rydberg states of quasi-molecules depend on the concentration of
media, flux and temperature of electrons. A spectrum of decimeter
range incoherent radiation is considered for the transition between
split levels of these quasi-molecules. I was shown that it is inhomo-
geneous and contains three frequency ranges in which considerable
decrease of radiation intensity occurs. The physical reason for the
formation of these ranges is determined by quasi-molecule spectrum
shift, which contain unexcited molecules Ny u O5. Formation of Ryd-
berg quasi-molecules is accompanied by intensive super-background
infrared radiation, the spectrum of which may be used to recover
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layer distribution of Rydberg particle filling in atmosphere D- and
E- layers.

1.21 Effect of variations in short wave solar
radiation on atmosphere composition and
dynamics according to observations and
modeling

Gruzdev A.N.*, Bezverkhny V.A.', Schmidt H.?, Brasseur G.P.?

L A.M. Obukhov Institute of Atmospheric Physics, Russia
2 Maz Planck Institute for Meteorology, Hamburg, Germany
3 Climate Service Center, Hamburg, Germany

Short wave solar radiation flux at the top of the Earth’s atmo-
sphere undergoes variations within a broad range of time scales.
Among them are the oscillations with periods of about 11 years (11-
year cycle), 2-2.5 years (quasi-biennial cycle), and 27 days (27-day or
rotational cycle). The amplitude of the 27-day cycle may approach
60% of the amplitude of the 11-year cycle, while the quasi-biennial
variations of the solar radiation flux are several times weaker. In this
report, we present the results, concerning some effects of the three
solar cycles on the Earth’s middle atmosphere.

The effect of the 27-day solar cycle on the atmosphere was stud-
ied by the HAMMONIA chemistry climate model. While the ther-
mal and chemical responses are very distinct and permanent in the
upper atmosphere under a constant forcing, the responses in the
stratosphere and mesosphere have intermittent character and vary
considerably in time. In the extratropics the responses are, in gen-
eral, seasonally dependent with frequently stronger sensitivities in
winter than in summer. The model results show, that dynamical
processes may play an important role in the stratospheric response
to the 27-day solar cycle.

The most important component of the atmospheric circulation is
the quasi-biennial oscillations in zonal velocity of equatorial strato-
spheric wind, which affect considerably the dynamics of the atmo-
sphere in the middle and polar latitudes. We found a high coher-
ence of quasi-biennial oscillations in stratospheric wind velocity with
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similar variations in short wave solar radiation. The oscillations in
wind velocity near the stratopause layer are in phase with the quasi-
biennial solar variations. We show, that the meridional gradient of
ozone concentration in this layer undergoes quasi-biennial variations
which, according to the thermal wind equation, could bring about
the synchronization of quasi-biennial oscillations in the wind velocity
with solar variations.

Using the measurement data, we found the effect of the 11-year
cycle in solar activity on stratospheric nitrogen dioxide in the mid-
dle and polar latitudes. It is opposite in sign to the effect of the
11-year cycle on stratospheric ozone. Analysis of observational data
and model calculations show, that the 11-year solar cycle affect sig-
nificantly the meridional transport of stratospheric ozone in winter
time, especially in the northern hemisphere. We also found an 11-
year cycle in the velocity of the equatorial stratospheric wind. The
vertical profile of the phase of the 11-year oscillations in wind veloc-
ity is similar to the profile of the phase of quasi-biennial oscillations.
Additionally, we revealed an 11-year modulation of the period and
amplitude of quasi-biennial oscillations in wind velocity themselves.

1.22 Magnetosphere formation in the 3D kinetic
approach by solar wind plasma flow
characterized by shape of the particle
distribution function. The new parameters
of interaction and new spatial scalings

Gubchenko V.M.
Institute of Applied Physics RAS, Russia

The classic problem of the magnetosphere "outer" part formation
by the solar wind plasma flow, including the forward effect, magneto-
tail formation, and the backward effect, dipolization, was considerd
in the 3D large scale kinetic approximation via a self-consistent so-
lutions of Vlasov/Maxwell equations. The "inner" magnetosphere is
a specified source of distributed magnetization with magnetodipole
and toroidal moments. The specified external flow of hot collision-
less plasma, solar wind (SW,) is characterized by particle velocity
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distribution function (PDF) with different shapes. In the Chapman
approach the SW flow is nonmagnetized plasma and formation of the
magnetosphere is associated with the excitation of inductive electro-
magnetic fields (e.m.f) via the Cherenkov wide band resonance of
magnetization source fields with flow particles in opacity and ab-
sorption mode. The magnetization source fields are screened by re-
sistive and diamagnetic currents. We distinguish the resistive scale
of anomalous screening associated with the process of particle accel-
eration by inductive electric fields, which provides dissipation and
the effect of magnetic reconnection. We also get diamagnetic scale,
associated with magnetic field effect on particles. The ratio of dia-
magnetic and resistive currents in the magnetosphere is characterized
by the introduced G parameter which we call "the e.m. quality of
the flow ". The value G depends on the shape of the PDF in the
incoming SW plasma flow only. The e.m. quality value G deter-
mines the e.m. "space weather" in SW and magnetosphere transfer
to dipolization state and vice-versa with a magnetotail. Note that
acoustic Mach number characterizes the SW compressibility and the
shock wave formation effect only. In the Dangey approach, the flow is
magnetized by the "governing" magnetic (GM) field. The 3D kinetic
approach is much more complicated, the plasma is MHD transpar-
ent in the wide band, that leads to e.m. radiation field formation in
the magnetosphere distributed in the Alvenic cone due to the disper-
sion effects. The radiation free process of magnetotail formation and
magnetosphere dipolization is associated with the effect of "narrow
band ion-cyclotron anomalous screening of circular e.m.f". These
e.m.f. constitute the magnetization source spectrum. New scales and
dimensionless parameters were obtained for this process, they are
defined via GM field (http://www.vniitf.ru/images/zst/2012/s3/3-
13.pdf).

1.23 On the level of atmospheric electric field
fluctuations at the long periods: T=1-100
days

Klimenko V.V., Mareev E.A., Shatalina M.V.

Institute of Applied Physics RAS, Russia
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One of many goals of atmospheric electricity investigations is
the search of possible direct influence of solar activity on the global
electric circuit (GEC) state. The correlation of GEC characteristics
and quasi-periodic or sporadic solar-terrestrial physics factors cold
be the evidence of that influence. The current absence of such evi-
dences means, that if direct influence of solar activity on GEC exists,
it is very small and masked by self-fluctuations of GEC characteris-
tics of troposphere origin. This paper investigates the background
level of atmospheric electric field fluctuations at very large periods
(T»1 day), above which one can try to detect the cycled relations of
solar activity with GEC. The data of two electrostatic flux meters
(field-mill type) Boltek-EFM-100, separated by distance of 6 km and
placed on the buildings of the Institute of applied physics and the
Institute of microstructures physics at Nizhniy Novgorod, were used
for the analysis. Continuous rows of electric field values and day av-
erage temperatures at the ground surface from June 2012 to March
2013 were analyzed. Correlative and spectral analysis methods and
also spectral adaptive analysis method were used for data process-
ing. The basic results were: 1. Spectral density of electric field fluc-
tuations at periods 1-100 days may be described by power law with
index -0.5; root-mean-square deviation (in the large frequency band)
is 40% from average E-field value. Smooth frequency dependence of
field fluctuations spectral density is analogical to frequency depen-
dence of atmospheric turbulence spectral density, for which structure
function reaches saturation at this time intervals. 2. In particular,
around (1/27 days)-harmonic at the band (1/30 days)-(1/24 days)
root-mean-square value of atmospheric electric field fluctuations is
123. There is no strong direct correlation between flux meters data
and temperature. Spectral density of temperature fluctuations falls
down by power law with index -1.7 (5/3), i.e. more quickly, then for
electric field fluctuations. At the same time, in some narrow bands
quasi-periodic correlated disturbances of E and T exist, which are
evidently related to characteristic times of air mass transportation
and which independently affect on the both parameters analyzed.

1.24 Research of the electric field in Yakutsk in
2009-2012

Kozlov V.1., Mullayarov V.A., Tarabukina L.D., Toropov A.A.
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YG Shafer Institute of Space Physics Research and Aeronomy SB
RAS, Russia

The results of experimental studies of the electric field near the
Earth’s surface by electrostatic fluxmeter for the period 2009-2012
are presented. Diurnal and seasonal variations during calm weather
conditions are shown. Features of electric field behavior during win-
ter fogs are described. Characteristics of storms, obtained during
electric field registration in Yakutsk for the mentioned 4-year pe-
riod, are analyzed. Variations of neutron monitor readings during
thunderstorms are considered.

1.25 To the question of mathematical modeling
of electrokinetic phenomena in cloudy
environment

Kumykov T.S.

Institution of Russian Academy of Sciences Kabardin-Balkar
Scientific Centre of RAS, Russia

The paper presents the effect of potential difference initiation at
the boundary of water-ice phase during water freezing which is asso-
ciated with charged bubble transfer from a liquid phase to ice during
water freezing. It has been shown that gas bubbles are charged and
their charge is proportional to a bubble radius and potential jump at
the boundary of water and air. Theoretical calculations have been
carried out to determine bubble charge during its surfacing in a lig-
uid in outer magnetic field. A new method has been developed to
determine bubble charge value and it sign via Hall effect. It has been
established that theoretical calculations of bubble charge well agree
with the data obtained experimentally.

1.26 On resonance properties of the Earth’s
magnetosphere

Leonovich A.S., Mazur V.A.

Institute of Solar-Terrestrial Physics SB RAS, Russia
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The Earth’s magnetosphere is formed by the interaction of the
solar wind with the geomagnetic field and look like almost an empty
cavity with very rarefied plasma. The boundary of the magneto-
sphere (magnetopause) is quite sharp from the side of oncoming solar
wind and becomes blurred with distance in the geotail. Such struc-
ture of the magnetosphere was the basis for consideration the magne-
tosphere as a giant natural MHD resonator. Eigen-oscillations of the
resonator appear in the form of various MHD oscillations - Alfven
waves and fast (FMS) and slow (SMS) magnetosonic waves. Alfven
and SMS waves propagate almost along the geomagnetic field lines.
Because the footpoints of all field lines lie on the high-conductive
ionosphere, which reflects well these MHD oscillations, they form a
standing waves along the field lines. Alfven waves are the only ones
of MHD oscillations, where the electric field component in the direc-
tion along the magnetic field lines is exited. This makes it possible
to change the pitch angle distribution of the magnetospheric plasma
particles, which leads to their precipitation into the ionosphere and
formation of aurora.

Both the Alfven and SMS waves can be excited in the mag-
netosphere by their interaction with fast magnetic sound on the
resonance surfaces. FMS waves can penetrate into the magneto-
sphere from the solar wind, or be excited in shear flow at the magne-
topause, when solar wind flowing around the magnetosphere (Kelvin-
Helmbholtz instability). Inhomogeneity of the Earth’s plasma cre-
ates cavity resonators for FMS waves in the magnetosphere, which
eigen-frequencies are allocated in the observations in the lowest fre-
quency parts of geomagnetic pulsation spectra. SMS waves, un-
like the Alfven waves, strongly decay usually during the interaction
with the background plasma. This enables the transfer of momen-
tum from the solar wind into the magnetosphere with the flux of
FMS waves and subsequent resonant excitation of SMS waves that
transmit impulse to background magnetospheric plasma. One of the
branches of the magnetospheric convection can be formed in this way
in the geomagnetic tail lobes adjacent to the magnetopause.
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1.27 Method of modeling and forecasting of
ionospheric data based on the combination
of wavelet transform and
autoregressive-integrated moving average
models

Mandrikova O.V.%2, Glushkova N.V.%2, Zhivetiev LV.!

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Kamchatka State Technical University, Russia

The work is focused on the development of technologies and soft-
ware systems for the study of the time variations of ionospheric pa-
rameters and detection anomalies that can occur during periods of
ionospheric disturbances. The paper describes a method of modeling
of calm (background) variations of the critical frequency of the F2
layer of the ionosphere. The method is a combination of multiply-
scaled analysis and methods of autoregressive-integrated moving av-
erage (ARIMA). This method allows identifying typical behavior of
ionospheric parameters, making forecast with five-hour increments
and detecting anomalies which occur during periods of ionospheric
disturbances. Using multiply-scaled analysis allows us to decompose
the time series into components and simplify the complex structure
of the data. Computational algorithms developed on the basis of
the method provide a selection of informative components and noise
reduction; these informative components are modeled by ARIMA
methods. Forecasting and analysis of residual errors of the model
provides detection of anomalies which can occur during periods of
ionospheric disturbances. The proposed method can be used to fill
data gaps with respect to diurnal and seasonal variation.

To test the method, we used data of the critical frequency of the
F2 layer of the ionosphere (registered at the station Paratunka, IKIR
FEB RAS), as well as data of the total electron content in the iono-
sphere over Kamchatka. We detected some peculiarities associated
with solar and seismic activity on Kamchatka using the method we
developed.
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1.28 Investigation of variability of the
background aerosol vertical structure above
Tomsk in 2010-2011 carried out at IOA SB

RAS lidar observatory

Marichev V.N.
V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The paper analyzes experimental data on variations of vertical-
temporal structure of aerosol, which were obtained using a lidar com-
plex of the station of high-altitude atmospheric sensing (SHAS) IAO
SB RAS for the period 2010-2011. A characteristic feature of this
period was almost no volcanic activity with emissions to the strato-
sphere. This made it possible to study the behavior of the vertical
structure of the background aerosol in the stratosphere on a monthly
basis for certain nights during two years. The analysis of the results
revealed differences in the vertical stratification of aerosol between
2010 and 2011. For 2010, the aerosol loading was maximal in January
up to heights of 30 km, it diminished starting from February until
almost no decrease in March-August, and showed a steady growth
since September. In 2011, the aerosol loading of the stratosphere
was more intense and longer-term. For instance, the height of the
extension of the aerosol component reached 40 km in January-March,
and the aerosol was absent in the stratosphere within three months
(May-July).

1.29 Analysis of potential capabilities of lidar
measurements of air density in the middle
atmosphere

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

In the present paper, the potential capabilities of lidar measure-
ments of the atmospheric density in the middle atmosphere are ana-
lyzed. Calculations are performed for the lidar with quite moderate
specifications: transmitter comprising a solid Nd: YAG-laser with a
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wavelength of 532 nm, pulse energy of 0.8 J, and repetition frequency
of 20 Hz and receiving system comprising primary mirrors with radii
of 0.3 and 0.5 m, field-of-view angles of 0.1 and 1 mrad, and spec-
tral widths of the filter of 0.5, 1, and 10 nm. The signal acquisition
time is 10 min for spatial resolution of 1 km. Three sensing options
are analyzed: from the ground level, from an aircraft (with 10-km
flight altitude), and from an ISS with orbit altitude of 414 km. It is
demonstrated that for a standard deviation of 10%, maximum sens-
ing altitudes of 40-65km can be reached in the daytime, 50-70 km
in the twilight, and 55-80 km at night for the best option - aircraft
observations. For observations from space, maximum sensing alti-
tudes are the lowest ones: 33-55km in the daytime and 45-67 km at
night due to large distances from the space vehicle to the object be-
ing sensed. For ground-based measurements, the maximum sensing
altitudes lie between these values.

1.30 Behavior of air temperature and density
vertical distribution in the middle
atmosphere above Tomsk during

stratospheric warming and quiet periods.

Marichev V.N., Bochkovsky D.A.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The paper analyzes the influence of winter stratospheric warming
(SW) on the characteristics of air temperature and density vertical
distribution in the middle atmosphere above Tomsk. Sudden SW
in winters of 2009/10, 10/11 and 11/12 and summers of 2010 -12
with a stable vertical temperature distribution were considered . It
is shown, that for disturbed conditions, caused by winter warming,
air temperature and density deviation from the mean values are in
opposition. Their maximum amplitude is observed at the height
from 35 to 40 km and can reach +30% for temperature and -30%
for density. Under quiet conditions in summer months the tempera-
ture deviation is within - 6% + +8%, and air density - 8% + +15%.
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1.31 Lidar investigations of sudden stratospheric
warmings over Tomsk in winters of 2010/11
and 2011/12.

Marichev V.N.
V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

Manifestations of winter stratospheric warming (SW) for 2010/11
and 2011/12 (January), transition phases from a disturbed vertical
temperature distribution (VID) to a stable state (February-March),
VTD stabilization (April-November) were considered. The both
stratospheric warmings referred to a minor type, during which air
mass circulation rearrangement in the stratosphere did not occur!.
The winter warming of 2010/11 was registered in January with small
positive deviations of temperature from average month values in its
first decay and than two maximums on January 14 and 15 at the
height of 30-40 km with the deviation up to 45 K. The beginning of
SW in 2011/12 from lidar measurements was registered on December
26 and continued for two decades of January, 2012. The maximal
development of SW occurred from the end of December, 2011 to the
first decade of January. The maximum temperature deviations were
at the level of 40-60 K within the heights of 35-45 km.
Thttp://www.geo.fu-berlin.de/en /met /ag/strat /index.html

1.32 Lidar measurements of air density in the
middle atmosphere. Modeling of potential
capabilities in spectrum UV region

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

Errors in lidar measurements of the air density in the middle
atmosphere are analyzed. A lidar was placed on board the ISS. A
solid-state Nd: YAG laser operating at the 3rd and 4th harmonics
with wavelengths of 353 and 266 nm was used as a lidar transmitter.
Calculations were performed for the lidar with reasonable parame-
ters: pulse energy 0.4 (353 nm) and 0.2 J (266 nm), pulse repetition
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frequency 20 Hz, accumulation time 60 s, radius of the receiving mir-
rors 0.3 and 0.5 m, field of view of the receiving telescope 1 and 0.1
mrad, filter bandwidth 0.5, 1, and 10 nm, and spatial resolution 1
km. The results showed, that radiation at the wavelength of 353 nm
can cover the altitude range, on average, from 75 km at night and
from 55 km in the daytime to 10 km depending on the parameters
of a lidar with 10% measurement errors (calculations were not car-
ried out below 10 km). When operating with the radiation at 266
nm for 10% measurement error, the sensing range can be expanded
to the upper mesosphere at 90 km and penetrate deeper into the
atmosphere down to 38 km. Thus, the use of two harmonics allows
the altitude range of air density measurements from the ISS to be
expanded from 90 km down to the troposphere.

1.33 High Energy Particles and Atmospheric
Processes

Mironova I.A.

St. Petersburg State Univeristy, Institute of Physics, Russia

The main ionization source of the Earth middle and lower at-
mosphere is related to energetic particles coming from outer space.
Usually it is ionization from cosmic rays that is always present in
the atmosphere. But in the case of a very strong solar eruption
some solar energetic particles (SEP) can reach middle/lower atmo-
sphere increasing the ionization rate up to some orders of magnitude
at polar latitudes. By means of case studies of solar proton events
with different energies of particles and their influence on various at-
mospheric parameters, it will aim to evaluate the possible effect of
solar (SEP) and galactic (GCR) particles on polar microphysical pro-
cesses. Case studies of extreme SEP events show their possible effect
on natural variations of aerosol content. However, the effect of the
additional ambient air ionization on aerosol formation is minor, in
comparison to temperature effect, and may take place only in cold
polar atmospheric conditions.
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1.34 Two-point monitoring of seismic areas in
Kamchatka region by lightning discarge
signals

Mullayarov V.A.', Druzhin G.12, Argunov V.V.!, Abzaletdinova
L.M.', Mel'nikov A.N.2

L Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy
SB RAS, Russia
2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper describes technique and preliminary results of moni-
toring of seismic areas in Kamchatka region according to the obser-
vations of lightning discharge electromagnetic signals, atmospher-
ics, at two sites. One observation point is located near Yakutsk.
Here atmospheric signals from lightning sources at the distance of
2000-12000 km, passing over Kamchatka region, are analyzed. In
some cases, to improve the accuracy of measurements the obser-
vational data from Neryungri are additionally applied. Signal am-
plitude variations determined by seismic disturbances in the lower
ionosphere are considered. The second observation point is located
in Paratunka (Karymshina station) on Kamchatka Peninsula. Elec-
tromagnetic and long-distance signals, which correspond to the first
Fresnel zones on Kamchatka path of atmospheric propagation from a
lightning sources to Yakutsk, are analyzed here. This pair of receiv-
ing stations allows us to combine the possibilities of two monitoring
methods of detection of seismic events and their precursors in Kam-
chatka region.

1.35 Assessment of the Status and Dynamics of
the Ionospheric D region Using
Space-Based Radio Facilities

Nagorsky P.M., Zuev V.V.

Institute of Monitoring of Climatic and FEcological Systems SB
RAS, Russia
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The ionospheric D region is insufficiently studied in comparison
with other regions. This is due to its composition (negative ions and
cluster ions) and dynamics (aerological and meteorological factors
and solar and galactic cosmic ionization), as well as to the absence
of methods for routine global monitoring.

An estimation method for the state of the ionospheric D region
and the base of the E region by space based facilities is suggested
on the basis of an analysis of differential absorption of radio waves
of ordinary and extraordinary polarizations in the lower ionosphere.
Satellite ionospheric sounding data are model analyzed in the fre-
quency band above fxF2.

Based on the model analysis of satellite ionospheric sounding
data, the frequency band above fxF2 is shown to be prospective for
the global satellite monitoring of the ionospheric D region.

The presence of a reflecting surface (that of the Earth) does not
require an increase in the power of an ionosonde board transmitter,
and satellite-mounted equipment allows the operative monitoring of
the D-region over seismically active regions.

1.36 Variations of meteorological and
atmospheric-electrical quantities in the
plumes from powerful forest fires

Nagorsky P.M.,*, Ippolitov I.I.', Kabanov M.V.', Pkhalagov
Yu.A.2, Smirnov S.V.!

L Institute of Monitoring of Climatic and Ecological Systems SB
RAS, Russia
2 V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

Extreme weather conditions, which prevailed in summer in the
European part of Russia in 2002 and 2010 and in Siberia in 2004
and 2012, led to the emergence of a large number of forest and peat
fires, accompanied by sever smog in the atmosphere.

Those exceptions, which are formed in the smog from forest fires,
are among the uncertainties in terms of variations of the electri-
cal parameters of the near ground atmosphere. During forest fires
in Tomsk region in 2004, the following was discovered. With the
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increase of smoke (with the concentration of smoke particles) the
electric field in the surface layer decreases from 200 to 30-60 V/m.
Detailed studies of these processes have been carried out during long
forest fires in Siberia in the summer of 2012.

The report presents the results of these studies. Analysis of mon-
itoring data of atmospheric electrical parameters during maximum
smoke aerosol concentrations in the surface layer of remote forest
fires allowed us for the first time to detect the effect of daily rever-
sals of the electric field intensity with the range from 300 and more
V/m in daytime to - 300 V/m at night. The observed effect on the
diurnal variation of electric field in the surface layer is distinguished
from the well-known facts, that it is determined in the smog from
forest fires, often covering large areas of many regions for a long
time. The proposed interpretation of this effect does not contradict
the well-known diffusion-kinetic model of aerosol ionic charge.

1.37 Dynamics of highly excited atoms of the
upper atmosphere

Nepomnyashchiy Y.A., Perezhogin A.S., Shevtsov B.M.

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

Highly excited atoms in the upper atmosphere arouse interest of
a many specialists. Today, they still remain a poorly understood
phenomenon.

This paper presents the first results of experimental research of
the excited atom dynamics in the upper atmosphere. Spectral lines
of oxygen atoms have been obtained. The results of ionosonde and
night sky camera observations are compared with the obtained data.

1.38 Vertical temperature variations in winter
atmosphere above Yakutsk by optical
measurement data

Nikolashkin S.V., Ammosov P.P., Ignatiev V.M., Titov S.V.,
Koltovskoy 1.1., Reshetnikov F.F.
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Institute of cosmophysical research and aeronomy SB RAS, Russia

The results of simultaneous measurements of atmospheric tem-
perature from 0 to 100 km by lidar, spectrometric and interferometric
methods in winter 2008 in Yakutsk are presented. It is shown, that
vertical temperature profile structure during stratospheric warming
undergoes antiphase variations and determined by upward propaga-
tion of planetary waves.

1.39 Atmosphere electric criterion of aerosol and
radioactive pollution of the atmosphere

Panchishkina I.N., Petrov A.lL., Petrova G.G.
Southern Federal University, Russia

A method for aerosol and radioactive pollution control of the
atmosphere on the basis of experimental data on light ion concen-
tration and Rn-222 volumetric activity in the near ground air is
discussed in the paper. Studying the character of the dependence
between these values, it is possible to conclude about the presence
of aerosol in the atmosphere and about the infusion of radionuclides
non-characteristic for natural conditions into the atmospheric air.
Comparative analysis of the data, obtained in complex expeditions
carried out for several years in Rostov-on-Don, in several points of
rural districts of Rostov Region, and at Mt. Cheget (vicinity of
Mt. Elbrus), was performed. The calculated values of the criterion
correspond, in general, to aerosol and radioactive situation in each
observation point.

1.40 Radom-222 as a factor, determining
atmosphere near ground layer electrical
condition

Petrova G.G.', Petrov A.L', Panchishkina I.N.', Starostina
O0.P.12

L Southern Federal University, Russia
2MBEI Sch.Ne53 Rostov-on-Don, Russia
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The paper considers the results of expedition measurements of
atmosphere electrical characteristics and radon-222 concentration in
soil gas and near ground air at Rostov region and Mt. Elbrus high-
land sites.

The data, obtained during a series of expeditions, are analyzed
together with meteorological characteristics of the lower atmosphere
to determine the role of radon-222 in the processes of formation of
the near ground atmosphere electric structure.

Correlation of radon content in the atmospheric air with temper-
ature conditions of the upper 20-cantimeter soil layer, influencing
radon exhalation, is demonstrated.

According to the results of measurements there is a close corre-
lation between atmosphere electric conductivity and radon-222 con-
centration in the atmospheric air. Regression equations of polar
electric conductivities on radon concentration in the atmosphere are
calculated.

Analysis of vertical profiles of atmosphere polar electric conduc-
tivities and the electric potential gradient in the lower 3-meter layer,
considering the conditions of stability in the atmosphere and radon-
222 content, allow us to propose a physically based interpretation of
a system of atmospheric and electrical regularities observed near the
ground.
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1.41 Detection of crystalline particles in the
atmosphere by the method of polarization
laser sensing

Samokhvalov LV,
National Research Tomsk State University, Russia

The method of laser polarization sensing of the atmosphere is
described. It is based on the experimental determination of altitude
profiles of backscattering phase matrix (BSPM).

The methodology of measurements and characteristics of the
unique polarisation lidar of Tomsk State University are summarizes.
As an illustration of the possibilities of polarization lidar for monitor-
ing of aerosol anisotropic media, the results of BSPM experimental
studies of cirrus with "mirror" reflection of light are presented.

To assess the conditions for cloud formation with anomalous
backscattering in the atmosphere, data on meteorological parame-
ters of the atmosphere at the corresponding altitudes near the ob-
servation site are presented.

This work was supported by the Ministry of Education and Sci-
ence of the Russian Federation under the Target Federal Program
"Research and Developments of High-Priority Directions of Scientific-

Technical Complex of Russia for 2007-2013" (State Contracts N14.518.11.7053

and N14.515.11.0032) and the Russian Foundation for Basic Re-
search (N11-05-01200a).

1.42 Research of geomagnetically induced
currents in Kamchatka powergrid

Serovetnikov A.S., Sivokon V.P.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
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Geomagnetically induced currents (GIC) are serious thread for
normal functioning of technogenic systems with long conductor el-
ements. Due to some electric peculiarities of our region, such as
centralized generation of electric power by regional center and al-
location of geothermal power plants far from consumers, the basic
element of power transmission system is power lines. On the back-
ground of the occurred failures in Norway, USA and Canada, which
were caused by GIC, this phenomenon needs to be investigated to
estimate its risk and to search the ways to prevent it.

In practice, investigation of GIC in technogenic systems is associated
with some difficulties of application of expensive equipment and of
the necessity to interact closely with electric servicing companies.
Theoretical modeling requires complicated calculations and full data
about the structure of system and environment. In 2010 we devel-
oped and approved the way of application of current harmonics in
power grid as a GIC indicator.

Applying this approach we have carried out GIC monitoring on
Petropavlovsk-Kamchatskiy - Paratunka power line and Petropavlovsk-
Kamchatskiy - Ust-Bolsheretsk power line. This work has shown in-
terrelation between harmonics and geomagnetic activity. It has been
established, that for Kamchatka power grid sections with different
topology, GIC genesis has significantly various pattern.

1.43 Nonlinear phenomena in whistlers
Sivokon’ V.P., Sannikov D.V., Cherneva N.V., Druzhin G.I.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

In the result of experimental observations, carried out at "Paratunka"
observatory (53.02N, 158.65E; L=2.3), synchronized with HAARP
complex (62.30N, 145.30W; L=4.2), an atypical form of whistlers
was determined. This form is likely to be determined by amplitude
modulation of electromagnetic pulse of about 1 second long with the
filling frequency of about 1.1 kHz, applied in the experiments on
energetic particle controlled precipitation from the Earth radiation
belts. An approach to estimate plasma parameter variations in the
magnetosphere on the basis of the discovered effect was suggested.
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1.44 Relation of geoacoustic emission and
natural electromagnetic field

Uvarov V.N.', Isaev A. Yu.', Lutsenko V.I.?

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Usikov Institute of Radiophysics and Electronics of Natonal
Academy of Science of Ukraine, Ukraine

Investigation of the results of synchronous registration of geoa-
coustic emission and electromagnetic field different components was
carried out. These data were received in the conditions of low indus-
trial noise and high level of microseismic disturbances (Karymshina).

The relation between acoustic and electromagnetic radiation was
discovered.

The results are presented and preliminary conclusions on the na-
ture and properties of these relations were made.

1.45 Measurements of water vapor total content
in the solar spectrum of the atmosphere

Vasilchenko S.S.%, Serdyukov V.L', Sinitsa L.N.', Voronin B.A.1,
Kabanov D.M.", Makarova M.V.?

Y V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia
2 St.Petersburg University, Russia

Registration of absorption spectra of solar radiation, passed through
the the Earth’s atmosphere, was carried out by the Fourier spectrom-
eter IFS-125M. All spectra were recorded during the period of May
17-23, 2012. Conditions of spectrum registration: spectral range is
25,000 - 8000 cm ™! (400 - 1250 nm); photodetector is silicon photo-
diode; the splitter is quartz; resolution is 0.05 cm™!; scanner speed
is 20 kHz; the diameter of the aperture is 0.6 mm; time of one mea-
surement is 10 minutes. The measurements were carried out with
the diameter of the aperture of 0.85 mm (in this case, the signal to
noise ratio (S/N) is increased by 2-3 times), however, spectrum dis-
tortion was observed in the high-frequency range of 400-500 nm. In
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the area of 18000 cm~! S/N = 100. Spectrum registration during the
mentioned period was carried out from 8-30 till 18-00. During the ex-
periment, solar radiation was often covered by clouds. The results,
obtained during the measurements, were processed by SFIT v3.92
program . In the result, the data on water vapor total content were
obtained during the processing of experimental data in the range
of 9900-10000 cm~'. Some intervals were selected: 9979.4-9981.15
cm~! and 9941-9958 cm~! — in this case, the results of calculations
of water vapor total content were the most stable.

H,0 total content — 4.28x10?2 mol/cm?

Measurements of the Fourier-spectrometer were compared with
the measurements of sun photometer. The difference with the first
range (9979.4-9981.15 cm™!) was 1.2 percent.

The work is partly supported by the Rusian Fund for Basic Re-
search Grants, RAS Program 3.9.

1.46 Study of collision-induced oxygen
complexes

Vasilchenko S.S., Serdyukov V.I., Sinitsa L.N., Voronin B.A.,
Polovtseva E.R.

V.E. Zuev Institute of Atmospheric Optics SB RAS, Russia

The (03)? molecular complexes play an important role in atmo-
spheric chemistry and radiation transfer, however many properties of
these atmospheric complexes are still far from being entirely under-
stood. The authors present the results of investigation of collision-
induced absorption of oxygen complexes (O2)? by spectroscopic tech-
nique. The absorption of oxygen complexes (O2)? were investigated
by high resolution Fourier transform spectrometer (FTS) IFS-125M.
The FTS is used for ground-based infrared solar absorption atmo-
spheric measurements at the Zuev Institute of Atmospheric Optics
SB RAS, Tomsk. The experimental system is equipped with a sun
tracker that provides continuous solar tracking throughout the day.
The FTS solar absorption spectra were recorded in the spectral range
of 477-1060 nm with spectral resolutions of 0.01, 0.1, 1.0 and 10
cm~! under clear-sky conditions. High-quality long term measure-
ments have been applied to determine the collision-induced absorp-
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tion. The spectral data obtained under various experimental condi-
tions were analyzed. It was revealed, that for measurements along
the path close to the horizon there are several strong oxygen dimers
absorption bands with center at 1060, 630, 577 and 477 nm as well
as Oz absorption band centered at 602 nm that was confirmed by the
experimental works. Our studies have detected a seasonal variability
of atmospheric oxygen complex amount. In winter the continual ab-
sorption of O4 species reaches 10-20 percent at 630 and 577 nm for
a big solar zenith angles and 1-2 percent in summer for a small solar
zenith angles. It is shown that oxygen dimers continual absorption
at 577 nm might be up to 10 percent for slant optical path of 15
km, atmospheric pressure of 760 Torr, and room temperature. It is
necessary to take into account oxygen dimers absorption to estimate
realistic atmospheric concentration of Oz. Error in measurement of
atmospheric ozone concentration can reach 20 percent not consid-
ering the (O2)? molecular complexes contribution to the observed
absorption.

The work is partly supported by the Russian Fund for Basic
Research Grants, RAS Program 3.9.

1.47 Study of the dependence of TEC variation
intensity on radiosounding geometry by
GNSS

Voeykov S.V.}, Osipchuk V.N.?

L Institute of Solar-Terrestrial Physics SB RAS, Russia
2 Irkutsk State University, Russia

The paper presents the investigation of 2-10 minute variations
in total electron content (TEC), obtained by the Global Navigation
Satellite Systems (GNSS), on the angles to satellites. Dependence
of TEC absolute value on the angles to satellites is well known and
is due to the difference in ionosphere thickness intersected by radio
beams at various angles. However, TEC variations are not so clear.
Meanwhile, knowledge of this relationship could help to search and
to study TEC responses to different disturbances. During our study,
we investigated TEC variation intensity in the period range of 2-10
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minutes, depending on elevation and azimuth to GPS satellites for
IRKT Irkutsk station for 2006. The period range was chosen as the
most frequently used to search for responses to such disturbances as
earthquakes, spacecraft launches, etc.

1.48 Thin current sheets in the Earth and Venus
magnetotails

Zelenyi L.M.", Artemyev A.V.', Petrukovich A.A.', Vasko LY.,
Malova H. V.12, Popov V.Y.}3

1 Space Research Institute of RAS, Russia
2 Skobeltsyn Institute of Nuclear Physics, Russia
3 Lomonosov Moscow State University, Department of Physics,
Russia

The Earth magnetotail, the region on the night side with the field
lines stretched in the Sun-Earth direction, forms due to the interac-
tion between the Earth dipole field and the solar wind flow. On the
other hand, Venus has no intrinsic magnetic field. The mechanism of
the formation of the Venus magnetotail is similar to the mechanism,
proposed by Alfven for the formation of comet tails. The Venus mag-
netotail is formed by the solar wind flux tubes mass-loaded by the
ionosphere ions (basically oxygen ions OT). In spite of the different
mechanisms the topologies of Earth and Venus tails are generally
similar. In both cases these are magneto-plasma configurations with
stretched field lines reminiscent of the stretched slingshot.

The fundamental element of the magnetotail is the current sheet
(CS). The equilibrium CS structure and CS instabilities basically
govern the magnetotail dynamics. The data of multispacecraft Clus-
ter mission and single spacecraft Venus Express mission have al-
lowed to obtain the information about the equilibrium structure of
CSs in the Earth and Venus tails. It turns out that CSs in the
Earth and Venus tails have a lot in common. The equilibrium struc-
ture of these CSs can be described in the frame of multicomponent
anisotropic thin CS model (ATCS model). In ATCS model ions
(protons and oxygen ions) are described in the quasiadiabatic ap-
proximation, while electrons are described in the frame of MHD.
ATCS model allows explaining a lot of observed properties of CSs
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in the Earth and Venus tails: CS thickness, multiscale structure,
embedding, bifurcated structure, CS stability.

Although the transverse structure of CSs in the Earth and Venus
tails is similar, the magnetotail structure in the Sun-Planet direction
is nevertheless different. In particular the characteristic length of the
Earth magnetotail (~ 100 + 200Rg ) is determined by the dayside
magnetopause reconnection and by the convection of open field lines
to the night side. On the other hand, the length of the Venus magne-
totail (~ 40Ry ) and the tail structure in the Sun-Venus direction is
determined by the so-called "magnetic slingshot” effect — the tension
of magnetic field lines causes the evolution of the mass-loaded flux
tubes and results in their gradual straightening.
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2 Geophysical fields and their interaction

2.1 Pi2-associated electric and magnetic filed
variations

Akihiro Ikeda', Kiyohumi Yumoto®, Manabu Shinohara', Teiji
Uozumi?, Kenro Nozaki®, Akimasa Yoshikawa*, Bychkov V. V.5,
Shevtsov B.M.5

I Kagoshima National College of Technology, Kagoshima, Japan

2 International Center for Space Weather Science and Education,
Kyushu University, Fukuoka, Japan

3 National Institute of Information and Communications

Technology, Koganei, Tokyo, Japan

4 Department of Earth and Planetary Sciences, Kyushu University,

Fukuoka, Japan
5 Institute of Cosmophysical Research and Radiowaves Propagation
FEB RAS, Russia

At the onset of magnetospheric substorms, Pi 2 pulsations occur
globally in the magnetosphere with a period range from 40 to 150
seconds [e.g. Saito, 1968]. Pi 2 has been studied with arrays of mag-
netometers on the ground and with in-situ observation by satellites
[e.g., Yumoto et al., 2001]. However characteristics of Pi 2 electric
pulsations in the ionosphere have not been clearly clarified yet.

In this study, we have focused on the relationship of the iono-
spheric Doppler velocity in the F-region detected by an FM-CW
(Frequency Modulated Continuous Wave) radar, the magnetic Pi 2
pulsations observed by MAGDAS (the MAGnetic Data Acquisition
System) [Yumoto and the MAGDAS Group, 2006 and 2007], and
at mid-latitude station PTK (Magnetic Latitude: 45.8 degree, Mag-
netic Longitude: 221.6 degree, L=2.05).
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2.2 Interaction of volcanism, seismicity and
tectonics as a geodynamic process

Akmanova D.R., Vikulin A.V., Dolgaya A.A.
Institute of Volcanology and Seismology FEB RAS, Russia

The study of space-time geodynamic patterns within the world’s
most active regions, conducted by the authors in recent years, made
it possible to justify the wave nature of the phenomenon of migration
of seismicity and volcanism. The data on migration, obtained by the
authors, indicate the existence of relationships between speed and
energy characteristics of seismic and volcanic processes; the slopes
of such dependencies are ”sensitive” to geodynamic conditions in the
regions under the study, to compression and tension. Together with
the data on energy of movement of tectonic plates, the revealed reg-
ularities allow the authors to consider interrelated (interacting) seis-
mic, volcanic and tectonic processes as a part of a single planetary
geodynamic process. These results will allow a fundamentally new
physical models of block geomedium be constructed to explore its
wave properties.

This study was supported by the Far East Branch of the Russian
Academy of Sciences, Grant 12-III-A-08-164, and Russian Founda-
tion for Basic Research, Grant 12-07-31215.

2.3 Automatic detection of geoacoustic emission
pulses on the basis of matching pursuit
method

Afanasyeva A.A., Lukovenkova O.O.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

To study seismic processes, geoacoustic emission signals have
been continuously measured in Kamchatka from 1999. Pulses, con-
taining information on emission source, are the most important for
the research. Therefore, the task of automatic detection of pulses
in a signal and their further analysis is very topical. This paper
describes a new algorithm for pulse detection, based on the signal
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matching pursuit decomposition. The results of the application of
the algorithm on real data are presented.

2.4 New magnetometers GSM-19FD (GEM
Systems) and Mag-01H (Bartington
Instruments Ltd) at observatories of IKIR
FEB RAS and its opportunities for
geophysical researches

Babakhanov 1. Y., Basalaev M.L., Dumbrava Z.F., Khomutov S.Y.,
Poddelsky I.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The results of the measurements of the magnetic field using new
magnetometers GSM-19FD (GEM Systems Advanced Magnetome-
ters) and Mag-01H Wild-1T (Bartington Instruments Ltd) at Geo-
physical observatories "Paratunka", "Khabarovsk", "Magadan" and
"Cape Schmidt" of IKIR FEB RAS are presented. Magnetometers
were installed and started up to magnetic monitoring in 2012-2013.
The features of new devices are described. The data obtained by
new and old magnetometers are compared. The analysis of stability
of new devices are reviewed, the estimation of its prospects as mag-
netometers of INTERMAGNET and for other magnetic researches
such as field works, repeat stations etc. are presented.

2.5 Gamma background increase during
precipitation: its origin and energy balance

Balabin Yu.V., Germanenko A.V.
Polar Geophysical Institute of RAS, Apatity, Russia
Thunderstorm effect on a muon flux is a well known phenomenon

and was observed at many stations. Nevertheless, we were the first
to find gamma background increase in the near ground layer of the
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atmosphere associated with precipitation and observed during all
seasons in the Arctic region. This paper presents the results of new
experiments on the improved detection system for gamma radiation
in Apatity. The system consists of three units measuring radiation
coming from the atmosphere: a small and a large scintillation de-
tectors with Nal(T1)crystals and a charged particle detector on the
basis of Geiger-Muller counter. Measurements of gamma radiation
differential spectrum in the range of 0.2-5 MeV are continuously car-
ried out by the large scintillation detector and a multichannel pulse-
height analyzer. During precipitation (during snowfall in winter or
rain in summer) the increase of gamma radiation up to 50% is ob-
served. The increases correspond to differential spectrum change of
gamma radiation in the range up to 3 MeV. There is no increase in
the charged component at the same time. The results of a series
of experiments show, that in the observed gamma background vari-
ations, their initial source is muons, generated in the atmosphere
from cosmic rays and having high penetrability. Here the muons
themselves do not participate in Bremsstrahlung due to their big
mass. During precipitation muons get additional energy when pass-
ing through cloud electric fields. Via muon decay additional energy
is partially transferred to electrons, than via Bremsstrahlung it is
converted to electromagnetic form. Energy balance was calculated
from the measured additional radiation flux: during gamma back-
ground increase the flux increases by 23 keV.cm.squ.s. Such energy
flux will be provided when field intensity in a cloud is about 3.6
kV/m. This estimation is in a good agreement with the numerous
measurements of the electric field in clouds: 2-5 kV/m.

2.6 From hypothesis of undeground discharges
towards models of relationship of seismicity
and electromagnetic effects

Bogomolov L. M.
Institute of Marine Geology and Geophysics, Russia
Up till now the analysis of mechanisms of occurrence of elec-

tromagnetic (EM) anomalies before earthquakes (ionospherical per-
turbations being involved), and the mechanisms of electromagnetic
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action (EMA) on the seismicity have been carried out independently
from each other. Several models describing energy conversion from
mechanical form to electromagnetic one (the physics of precursors),
and vise versa were discussed during the 5-th Conference on Solar-
Terrestrial Relations and Physics of Earthquake Precursors. The
unified approach to the problem of seismic electromagnetic relation-
ship is of interest. This implies the integration of models, describing
unilateral nondissipative energy conversions. The fundamental for
such approach is the expression for generalized pulse of EM field and
substance, the interaction being considered as partial pulse transfer
from the substance with charged particles to EM field, or vise versa.
On can derive by dimensions method (immediately from the struc-
ture of Electrodynamics equation) the frame estimates of limiting
value of telluric current density, for which the excitation of acoustic
and seismo-acoustic waves is expected. These waves are able to play
triggering role for seismic shifts. The values of mass velocities have
been also estimated, for which the occurrence of EM anomalies in
solid Earth becomes possible. The comparison with the results on
ionospherical perturbations, caused by internal gravitational waves
or acoustic gravitational waves propagating from the Earth surface
though atmosphere, has revealed the following. The order of above
evaluation of mass velocity is in agreement with the typical level
of amplitude (~ 10 cm) at cyclic frequency ~ 0.01 1/s. Beside the
approach of general Physics, some scenarios of seismoelectric or elec-
tromagnetic - seismic effects have been analyzed in the paper as well.

2.7 On the signatures of geoefective solar flares
and magnetic storms in the varialions of
seismic noise level

Bogomolov L.M.*, Sycheva N.A.2, Sychev V.N.?

U Institute of Marine Geology and Geophysics, Russia
2 Research Station RAS, Bishkek, Kyrgyzstan

Investigations of the debatable problem on relationship between
strong magnetic storms, caused by the Solar flares, and seismicity
variations is being continued. Data on time relations of seismic noise
(average level, mean square deviation), registered by seismic stations
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of KNET network (Nothern Tien Shan), have been used. The result
indicating high sensitivity of seismic noise in the frequency range of
10-20 Hz to external, in particular to electromagnetic effect, in com-
parison with seismic activity are presented. The effects of magnetic
storms, that took place after strong and very strong Solar flares in
2000-2006, are determined. The obtained results agree with the data
on the relation between seismicity and magnetic storms. Models for
the mechanisms of possible effect of telluric currents, induced during
strong magnetic storms, on the seismic process are discussed.

2.8 Hydrophone monitoring of microseismic
activity on the Southern Kuril Islands in
2011-2012

Borisov S.A., Borisov A.S.

Institute of Marine Geology and Geophysics FEB RAS, Russia

The results of the natural hydroacoustic observation of microearthquakes
on the Southern Kuril Islands using autonomous hydrophone seismo-
stations are presented. Hydrophone stations were mounted on the
Kunashir, Shikotan and Urup Islands. Analysis of the hydroacoustic
records showed that microseismic activity become apparent on the
Kunashir and Shikotan in 2011 and 2012 as opposed to 2007-2010
and more than ten local microearthquakes were registered during
the observation period. Characteristic features of these local mi-
croearthquakes are the relatively high peak amplitude of P-waves and
close values of time difference between of P- and S-waves appearance.
Microearthquakes were accompanied with appreciable generation of
Raleigh waves. Some of the microearthquakes were registered simul-
taneously by two hydrophone stations mounted on the east and west
coasts of the Shikotan Island (the distance between stations was 3
km). The estimated magnitudes of registered microearthquakes are
in range ML= 0-1.82.
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2.9 Mathematical modeling of regional
manifestations of solar activity and their
relationship with extreme geophisical
processes

Buraev A.V.

Scientific Research Institute of Applied Mathematics and
Automation KBSC RAS, Russia

The paper presents the analysis based on the data of natural
emergencies, occurred in Kabardin-Balkar republic during 1998-2012
and the mathematical model for solar activity dynamics forecast,
based on differential equation of fractional order. Some mathematic
models of slope development under the water erosion effect are sug-
gested applying the device of fractional differentiation which can be
used even for simulation of slide processes.

2.10 Identification of lightning with explosive
eruption ash clouds of Kamchatka

Cherneva N.V.1, Mel’nikov A.N.*, Holzworth R.H.2, Ivanov
A.V.Y, Druzhin G.I1.', Firstov P.P.1

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEBRAS, Russia
2 University of Washington, USA

The VLF direction finder, developed and constructed in IKIR
FEB RAS, carries out continuous registration of atmospherics. This
complex meets the requirements of the international World Wide
Lightning Location Network WWLLN for receiving stations which
allowed the Institute to participate in international investigations of
lightning discharges and their relations with other phenomena. One
of the directions of such investigations is identification of lightning
discharges associated with volcano ash eruption. Remote detection
of ash clouds is very important for aviation and can be a moni-
tor for detection of explosive eruption beginning. On the basis of
the current WWLLN: Global Volcanic Lightning Monitor - GVLM
(http://wwlln.net /volcanoMonitor.html), identification of ash cloud
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lightning, caused by explosive eruption, is being carried out. The
GVLM volcano data of all volcanoes of the globe, renewed every
minute, form an alarm signal in the case of coincidence of lightning
geographical coordinates with volcano coordinates. Comparison of
direction finding and meteorological data has shown, that azimuthal
distribution of lightning, obtained by VLF direction finder of IKIR
FEB RAS, coincides quite well with the azimuthal distribution, cal-
culated on the basis of WWLLN data. Application of direction find-
ing methods gives an opportunity to detect the source more accu-
rately applying anomalous behavior of radio radiation amplitude.
Retrospective analysis of data archive of IKIR FEB RAS VLF direc-
tion finder over two-year period determined many cases of lightning
location generated during Kamchatka volcano eruptions.

2.11 About the regularities of propagation of
shift deformations in incompressible
nonlinear-elastic media

Dudko O.V., Lapteva A.A.

Institute of Automation and Control Processes FEBRAS, Russia

The relationship between stress and strain is nonlinear for the
overwhelming majority of natural and structural materials. This
fact is most evident in intensive dynamic deformation of solids and
is expressed in the appearance of surfaces of strong breaks — shock
waves. In general, the processes of change in the shape and volume
are interdependent, and breaks strains are combined. In the paper
the results of a study of ways to propagation of shear deformations in
the nonlinear elastic media, which does not allow the volume change,
are presented. In the case of flat surfaces of breaks the conditions
of occurrence of the two types of shear shock waves (wave of shear
load and circularly polarized wave) are indicated, their velocities are
calculated, the regularities of changes in the parameters of stress-
strain state in the transition of the wave surface are described.
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2.12 Investigation of the interrelation of
moon-solar tides with electromagnetic layer
of the atmosphere boundary layer

Grunskaya L. V., Efimov V.A., Rubay D. V.
Vladimir State University, Russia

A system of multichannel synchronous monitoring for electric
and geomagnetic fields was developed at spaced stations: physics
experimental ground of VISU; station at Baikal Lake of the Institute
of Solar-Terrestrial Physics SB RAS; station in Paratunka (Kam-
chatka), Institute of Volcanology and Seismology FEB RAS; station
in Obninsk on the basis of Taifun scientific-production association.
Development of the multi-site system for synchronous registration
of electric and geomagnetic field of the atmosphere boundary layer
from spaced registration systems allows us to investigate electric field
tidal variations. A special software-hardware complex has been cre-
ated to investigate the structure of signals in spectral and time do-
mains caused by geophysical processes. Signal/noise ratio at the
frequencies of moon tides (the ratio of maximum value of amplitude
spectrum from the chosen eigenvectors with its average value) for Ez
component of the stations with long monitoring time (VISU exper-
imental ground, Baikal, Obninsk, Voeikovo, Verkhnyaya Dubrova,
Dusheti) is 179- 267 on the average.

The work is supported by the Russian Federation of Fundamen-
tal Research grant 11-05-97518, FTsP 14.B37.21.0668., State Task
5.2971.2011.

2.13 About Rikitaki system for geodynamo
modeling

I’in 1A', Noshchenko D.S.2, Perezhogin A.S.!

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

We consider the dynamics of Rikitaki system. The examples of
the phase trajectories, depending on the coefficients of the system,
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are discussed. Specified modes of transition to chaos via period dou-
bling are represented.

2.14 Observations of airglow and geomagnetic
pulsations at Paratunka and Stecolny

Kazuo Shiokawa', Yuichi Otsuka', Nozomu Nishitani*, Shin
Suzuki', Smirnov S.E.?, Shevtsov B.M.?, Poddelsky I.N.?

L Solar-Terrestrial Environment Laboratory, Nagoya University,
Japan
2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

We have made observations of airglow images and geomagnetic
pulsations at Paratunka (52.9N, 158.3E, MLAT—=46.0N, since August
2007) and Stecolny (60.0N, 150.9E, MLAT=52.2N, since November
2008) near Magadan in Far-eastern Russia, using two all-sky cooled-
CCD airglow imagers and two 64Hz-sampling induction magnetome-
ters. In this presentation we review our recent results obtained by
these continuous observations. The airglow imagers observe gravity
waves and ionospheric disturbances in the mesopause region and in
the ionosphere at altitudes of 80-100 km and 200-300 km, respec-
tively. Climatology of gravity wave propagation direction has been
made using the mesospheric airglow images at Paratunka. Night-
time medium-scale traveling ionospheric disturbances (MSTIDs) are
often observed in the ionospheric 630-nm airglow images. Compar-
ison with plasma velocities observed by the SuperDARN Hokkaido
radar has been made to understand detailed plasma dynamics in
the MSTIDs. Variation of polarization angle of Pcl geomagnetic
pulsations within a frequency band are reported from these two sta-
tions, suggesting spatial distributions of ionospheric Pcl sources at
subauroral latitudes. The Pcl pulsations cause loss of relativistic
electrons in the Earth’s radiation belts, and thus, investigation of
Pcl pulsations merits attention for space weather research.
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2.15 Peculiarities of sedimentary rock
geodeformation processes at "Karimshina
station

”

Larionov I.A., Marapulets Yu.V., Mizhchenko M.A., Solodchuk
A.A., Shevtsov B.M.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Results of investigation of geodeformation processes, which have
been carried out within the Kamchatka peninsular seismo-active re-
gion since 2007, are presented. The peculiarity of the experiments is
the application of a laser deformograph-interferometer, constructed
according to the scheme for Michelson interferometer to register near
surface sedimentary rock deformations. Together with deformation
measurements, registration of geoacoustic emission was carried out
by directed piezoceramic receivers in the frequency range from sev-
eral hertz to tens of hertz. The paper presents the results of long-
term simultaneous deformation-acoustic observations.

2.16 Reaction of semiconductor materials and
water on the influence of radiation,
cosmophysical and geophysical factors of
environment

Lobanov A.V.', Tsetlin V.V.', Faynshteyn G.S.', Alekseev V.A.2

L Institute of Biomedical Problems RAS, Russia
2 Troitsk Institute of Innovative and Thermonuclear Research,
Russia

During experimental studies of semiconductor materials and pure
water conductivity properties, undergoing electromagnetic and ion-
izing radiation of low power, variations of dark currents were found.
Analysis of the data, obtained during 2006-2013, showed coincidence
of the periods and the moments of emergence of these variations with
cosmophysical and geophysical events of the surrounding envirom-
nent. So, it was noticed that during and after the solar eclipse on
March 29, 2006, fluctuations of electronic-transport properties with
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the period of 56 min, which were usually imposed on current daily
dynamics, developed in water. The brightest manifestation of in-
fluence of environment, cosmophysical and geophysical factors is the
existence of current diurnal dynamics in water and semiconductor
materials. Current changes in materials occur during firm semicon-
ductor plate connection in a diode option and during constant volt-
age of 0.5-2.5V. It is possible to distinguish the periods of 54 min.,
360 min., 24 hours, 3.5 and 13.7 days in the revealed periodicity of
current fluctuations. The possible mechanism of appearance of cur-
rent fluctuations is electric potential change on electrodes in water
electrochemical cells and in the band of electric contacts of a semi-
conductor plate and in p-n transition, caused by electron emission
from electrodes (in the case of water sensor) due to the change of
water electroactivity or in the band of metal-semiconductor contact
due to the change of work function of a semiconductor and metal
(change of Fermi energy) and, as a result, change of concentration
of the main charge carriers in the bulk of a semiconductor caused
by external weak wave effect. On the basis of the results of the con-
ducted research, further development of measuring instruments for
the environment conditions of crews at space stations and aircrafts,
applying water and semiconductor sensors, is supposed.

2.17 Development of a United
Geographically-Distributed Information
System as the basis of Russia ground
infrastructure for Earth remote sensing
from space

Loshkarev P.A., Tohkiyan O.0., Musienko V.A., Shishkin A.A.

Open Joint-Stock Company “Research Institute of Precision
Instruments”, Russia

United Geographycally-Distributed Information System for Earth
Remote Sounding (UGDIS ERS) is a complex of ERS database in-
formation, information technologies and technical means for its reg-
istration and processing and installed at geographycally-distributed
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centers and sites of ERS data registration and processing of the Rus-
sian Federation executive authority federal bodies, Russian Federa-
tion subject executive authorities and of other organisations involved
in ERS data registration and processing.

UGDS ERS is functionally subdevided into the following subsys-
tems:

- subsystem for planning and controlling of ERS data acquisition
processes;

- subsystem for ERS data reception, registration and processing;

- subsystem for ERS data storage and distribution;

- subsystem for data exchange.

One of the most important elements of UGDIS ERS infrastruc-
ture is a united geodata bank. The united data bank was created
and is being developed as a distributed information system which
unites the data of federal, departmental, regional and other geodata
banks.

The united geodata bank is to solve the following tasks:

record, acquisition, systematization, long-term and operative stor-
age of geodata in data bases and archives;

formation of a United geodata catalogue;

automatic formation and processing of requests to get geodata
archives, requests to carry out survey and RES data processing;

formation, storage and update of raster continuous cover of the
Earth surface on the basis of RES data;

operative access for the users to the data resources of the bank
according to access rights.

During the development of the model for metadata description
in the United catalogue as well as to solve the tasks of unification
of metadata acquisition and presentation, ?Metadata profile of the
United geodata bank on the basis of ISO-19115, ISO-19115-2 and
IS0O-19139 standards was developed in the Research Institute of Pre-
cision Instruments.

The United geodata bank includes central and regional banks.
Proposals to organize cooperation of UGDIS ERS and RAS infor-
mation systems have been formulated. Cooperation of UGDIS ERS
and IKI RAS geoinformation system is already developing on the
basis of service-oriented technologies.
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2.18 Anthropogenic noise in observations of
natural electromagnetic field

Malkin E.I., Uvarov V.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Observations of geophysical electromagnetic fields always con-
tain noise, besides the meaningful data; this noise mainly has an-
thropogenic origin. Sometimes this noise is an insuperable obstacle
for further processing. Thus, noise analysis is a necessary part of
experimental data correct processing and interpretation.

The paper analyzes anthropogenic noise in the registration of the
Earth natural electromagnetic field. It was discovered that this noise
has coherent and incoherent components. A model for noise was
developed and an algorithm and its software realization to eliminate
the most significant noise components with the longest coherence
time were proposed. Tests of the algorithm on real data showed
quite good efficiency.

2.19 DP2 type electric field fluctuations
observed by FM-CW HF radar network

Manabu Shinohara', Akihiro Ikeda', Akimasa Yoshikawa?, Vasily
V. Bychkov®, Boris M. Shevtsov®, Kiyohumi Yumoto?,
MAGDAS/CPMN Group®

I Kagoshima National College of Technology, Japan
2 International Center for Space Weather Science and Education,
Kyushu University, Japan
3 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

DP2 type geomagnetic fluctuations are associated with field aligned
currents between the magnetosphere and the polar ionosphere. Field
aligned currents impose a dawn-to-dusk and/or a dusk-to-dawn elec-
tric fields on the polar ionosphere. These electric fields penetrate
instantaneously to the middle, low, and equatorial ionosphere and
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cause east-west electric field fluctuations in both the dayside and
the nightside ionosphere. It shows an energy transfer process from
the magnetosphere to the low-latitude ionosphere through the polar
region. In order to observe the penetration of electric field fluctu-
ations in the ionosphere, a chain of the FM-CW (Frequency Mod-
ulated Continuous Wave) HF radar has been developed along the
210 magnetic meridian. Our first radar was installed at Sasaguri
(Geomagnetic Latitude = 26), Japan in 2002. The second radar was
installed at Paratunka (Geomagnetic Latitude = 46), Kamchatka,
Russia in 2006. And the third radar was installed at Manila (Geo-
magnetic Latitude = 6), Philippine in 2009. The MAGDAS FM-CW
radar network covered widely from 6 to 46 degrees geomagnetic lati-
tudes. The FM-CW HF radar is a kind of the ionosonde. The radar
transmits high frequency wave to the ionosphere and observes the
Doppler shift of the received wave frequency which is reflected by
the F region ionosphere. The magnitude of the Doppler shift of the
received wave frequency corresponds to the vertical drift velocity of
the reflecting layer in the ionosphere. The ionospheric plasma is mov-
ing by the E x B drift, where B is the local ambient magnetic field.
The east-west electric field becomes a possible source of the verti-
cal drift of the ionospheric plasma in the low latitude ionosphere.
According to this feature of the low latitude ionosphere, the FM-
CW HF radar can observe east-west electric field fluctuations. DP2
fluctuations were observed and were statistically analyzed by using
the radar data at PTK and SAS stations and the magnetic data
observed by the MAGDAS/CPMN network. The amplitude ratio
of DP2 type electric field fluctuations in the nightside observed by
the radar at PTK and SAS to magnetic field fluctuations observed
at the dayside equator are 0.107 mV/m/nT and 0.030 mV/m/nT,
respectively. The amplitude of DP 2 electric field fluctuations de-
creased with decreasing latitude in the nightside ionosphere. In the
observed events, amplitude ratio of electric field fluctuations at 26
degrees geomagnetic latitude to those at 46 degrees was about 1/4.

166



2.20 Method of geomagnetic data analysis based
on the combination of wavelet transform
with radial basis neural networks

Mandrikova O.V.%2, Zhizhikina E.A.?

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS
2 Kamchatka State Technical University, Russia

The present report is devoted to the development of tools in-
tended for the analysis of the Earth’s magnetic field parameters, the
extraction of geomagnetic disturbances and estimation of field prop-
erties applying artificial intelligence and wavelet analysis according
to the data obtained from ground-based observatories. In this report
a method for the analysis of the Earth’s magnetic field variations (on
the example of H-vector), based on the combination of wavelet anal-
ysis with radial basis neural networks, is suggested. This method
allows to determine the components of field variations, which char-
acterize degree of disturbance of field, to study their structure, to
classify features of the data and to estimate condition of field. On
the basis of the data feature separation in wavelet space, statisti-
cal properties of the process are analyzed and informative features
are extracted. Extracted features determine the radial layer of the
network, which specifies belonging of the feature to a class.

The method makes it possible to study the subtle features of geo-
magnetic data structure, and it can be implemented as an automatic
tool for rapid estimation of the Earth’s magnetic field condition. The
method has been successfully tested on the Earth’s magnetic field
data obtained from Paratunka observatory (Paratunka, Kamchatka
region, Far East of Russia). The approbation of the method con-
firmed its effectiveness and allowed to extract classification features
in the field variations which characterize the field disturbance degree.
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2.21 Model and algorithms for geomagnetic data
analysis in the tasks of detection of
geomagnetic disturbances and calculation
of geomagnetic activity index

Mandrikova 0.V.12, Solovyev I.5.}

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Kamchatka State Technical University, Russia

This work is dedicated to the problem of processing and anal-
ysis of the Earth magnetic field variations, detection of quiet daily
variations and local peculiarities formed during high geomagnetic ac-
tivity. The non-stationary character of the process and the presence
of different-scale local peculiarities of different form and duration,
make the traditional methods for data modeling and analysis not
effective and do not allow to:

- identify short-period fluctuations in the data during high geo-
magnetic activity;

- detect "quiet" (characteristic) changes of field variation and to
estimate its change during storms;

- develop an automatic algorithm to calculate Sq-curve and K-
index by J. Bartels method.

The paper presents a complex multi-component model of geomag-
netic signal (on the example of H component), based on wavelets,
and allowing us to describe "quiet" changes of field variation and the
different-scale local peculierities, formed before and during magnetic
storms. Also, a method of detection of a characteristic component
of the model and short-period fluctuations is proposed in the pa-
per. The algorithms and software based on this method allow us to
automatically detect the diurnal variation, to plot Sq-curve and K-
index and to identify the peculiarities occurring during the increase
of geomagnetic activity. Efficiency of the developed tools is proved
statistically ("Paratunka" station (Kamchatka) data, for the period
2002-2008).
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2.22 Cosmic ray variation modeling according to
neutron monitors data and detection of
their intensity ground enhancement
precursors

Mandrikova O.V.13, Zalyaev T.L.', Belov A.V.2, Yanke V.G.?2

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Pushkov Institute of Terrestrial Magnetism, Ionosphere and
Radio Waves Propagation RAS, Russia
3 Kamchatka State Technical University, Russia

The paper proposes a way to model the data of cosmic ray time
variation, that is based on the combination of wavelet transform
and multilayer feedforward neural networks, allowing to describe the
characteristic variation and to detect some peculiarities formed be-
fore strong increases in the ground level intensity. Based on wavelet
transform, detection of characteristic components of cosmic ray vari-
ations is carried out and noise is suppressed. Selecting the best basic
wavelet function and making an approximation, which provides the
smallest error, the characteristic components are determined. The
resulting characteristic components are modeled via neural networks.
On the basis of the analysis of neural network error vector, precursors
of strong increases in cosmic ray ground level intensity are identified.
At the modeling stage, data of Moscow and Apatity neutron monitor
stations for the period 2000-2005 were used. The modeling confirmed
the efficiency of the proposed method and revealed the precursors of
cosmic ray ground level enhancement.

2.23 Selection of anomalies in ionospheric
parameters on the basis of combination of
multiscale wavelet-decomposition and
neural networks

Mandrikova O.V.1'2, Polozov Yu.A.'?

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Kamchatka State Technical University, Russia
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The authors propose a method for the analysis of critical fre-
quency parameters of the ionospheric layer F2, based on the combi-
nation of multiscale analysis and multilayer neural networks, which
allows us to distinguish the abnormal features of ionosphere behav-
ior. The complexity of solving the problems of ionospheric parameter
processing and analysis is associated with their complex structure.
They include a large number of components, contain local features
of various shapes and duration, anomalous effects and noise factors.
Traditional approaches and methods for ionospheric parameter anal-
ysis based on the smoothing procedure, lead to distortion and infor-
mation loss. One of the major drawbacks of these methods is the
lack of effective means for adaptation to the complex time-dependent
data structure. The proposed method is based on the representation
of the recorded time series of foF2 in the form of different scale
components and their approximation by adaptive neural networks of
variable structure. The method, algorithm and software, developed
on its basis, allow us to perform a detailed analysis of each com-
ponent and to distinguish anomalies that appear during increased
seismic activity in Kamchatka. We used the recorded data of foF2
for the period 1969-2010. ("Paratunka” station, Kamchatka). Com-
parison of the results of the ionospheric parameter processing with
the Catalog of earthquakes and geomagnetic data showed the effi-
ciency of the proposed method, and allowed us to allocate periods of
anomalous behavior of the ionosphere.

2.24 Features of geoacoustic signal flow
azimuthal distribution in the conditions of
deformation process variability in the
near-surface rocks

Marapulets Yu.V., Shcherbina A.O.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The results of long-term investigation of geoacoustic emission di-
rectional properties, carried out by a vector receiver in Kamchatka
seismically active zone, are presented. Peculiarities of geoacoustic
signal azimuthal distribution during weak (background) deforma-
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tions are considered. Emission properties during deformation activ-
ity, including the periods of seismic process preparation, are investi-
gated. The paper summarizes the results of several tens of cases.

2.25 Results of investigation of the relation
between geoacoustic emission and
atmospheric electric field in Kamchatka

Marapulets Yu.V.', Rulenko O.P.*:?, Mishchenko M.A.', Larionov
LAY

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Institute of Vulcanology and Seismology FEB RAS, Russia

Results of joint investigation of geoacoustic emission and atmo-
spheric electric field by the ground surface, which have been car-
ried out in Kamchatka since 2005, are presented. It has been dis-
covered for the first time, that during calm weather conditions (no
rain, strong or moderate wind, low atmospheric pressure) simultane-
ous disturbances of these geophysical fields are sometimes observed.
They are manifested in the form of bay-like decreases of electric
field gradient potential up to the change of sign, which appear dur-
ing sharp and considerable increase of acoustic pressure in kilohertz
frequency range. Applying non-parametric methods for correlation
analysis and according to the data of two summer-autumn experi-
ments, highly significant feedback coupling between mean hour val-
ues of geoacoustic emission and of electric field was statistically de-
termined. Up-to-date geoacoustic, atmospheric-electric and defor-
mation measurements has shown that different in sign anomalous
disturbances of emission and electric field occur when near surface
sedimentary rock deformation velocity is increased during tension.
Possible mechanism of appearance of the determined relation is con-
sidered.
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2.26 Anomalous geomagnetic field variations in
electric conductivity of the Earth
associated with seismicity

Moroz Yu. F., Moroz T.A.
Institute of Volcanology and Seismology FEB RAS, Russia

Long-term monitoring of geomagnetic field variations has been
carried out at 8 sites in the southern part of Baikal rift. Observation
data provide an opportunity to study the change in geomagnetic
field intensity across the rift strike at the distance of 170 km. The
analysis is based on secular variation of geomagnetic field H, D and
Z components recorded at Patrony Ground Observatory in 1968-
2011. The behavior of secular variation of geomagnetic field vertical
component in 1998-2011 has an anomalous change that may be due
to intensification of geodynamic processes caused by high seismic
activity in the southern part of the rift in 1998-2006.

A comparative analysis of geomagnetic field full vector intensity
in Patrony, Sukhoi Ruchei, Khuramsha and Nadeino, i.e. on the pro-
file across the rift strike, has been carried out. Anomalous changes
(around 8 nT) in the geomagnetic field were observed over the last
9 years. These changes indicate the intensification of geodynamic
processes in the southeastern part of the rift.

Geomagnetic variations with periods from the first minutes to the
first hours, recorded by the Patrony Ground Observatory, have been
used to study electrical conductivity dynamics of the lithosphere.
This study is based on transfer function between the vertical and
horizontal components of geomagnetic field variations, termed mag-
netic tipper. To study the magnetic tipper dynamics, continuous
time series of H, D and Z components with 1-minute rate for 2001-
2011 were used. The magnetic tipper monitoring has been carried
out in the period range from 143 to 10000 s. The real tipper behavior
at the periods of 143 and 210 s showed anomalous changes during the
Kultuk earthquake. The anomaly is characterized by tipper increase
in relation to the long-term level of real tipper. It is characteris-
tic that the tipper anomaly appeared only in short-period range. A
rough estimate of the length of an electromagnetic wave is the first
hundreds of kilometers. Therefore, the magnetic tipper reflects the
change in geological medium electrical conductivity including the
southern part of the lake affected by the Kultuk earthquake. The
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wave penetration depth at such length is the first tens of kilome-
ters. Supposedly, the tipper controls the electrical conductivity of
the Earth’s crust in the southern part of Baikal basin. Rough qualita-
tive estimates by 3D-numerical model of the Baikal basin show, that
conductivity short-term enhancement of a deep fault in the southern
part of the lake is required for real tipper change. Moreover, it is
not inconceivable that transfer function can be disrupted between
the vertical and horizontal components of the field due to the oc-
currence of lithospheric-ionospheric connections caused by the large
Kultuk earthquake.

2.27 Time Variations in Magnetotelluric
Transfer Functions in Kamchatka

Moroz Yu. F., Moroz T.A.
Institute of Volcanology and Seismology FEB RAS

According to the data of long-term monitoring at several sites,
low-frequency changes of geoelectric field, magnetotelluric impedance
and magnetic tipper in the period range from first minutes to first
hours were investigated in the South of Kamchatka. This observation
network is located on the Pacific shore in the subduction zone.

According to the long-term monitoring data of the electromag-
netic field, the intensity of annual geoelectric field variations may
reach 100 mV /km, while the geomagnetic field intensity may be up
to 20-30 nT1. Annual variations of both fields are similar. However,
the analysis revealed, that annual geoelectric field variations cannot
be induced by changes in geomagnetic field caused by an external
ionosphere source. Annual electric field variations are of the intra-
Earth origin. They may be associated with electrochemical, electro-
kinetic, filtration and other Earth processes. Annual variations are
likely to be caused by the changes in the activity of these processes
due to seasonal intensity of the solar energy, affecting the temper-
ature in the near-surface zones of the earth crust. Due to this, the
geoelectic field intensity varies within a year up to 100 mV /km. The
magnetotelluric impedance behavior (complex environmental electric
resistance) revealed annual variations. These variations are better
observed in the impedance modulus at the time period of 500 s,
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where their amplitude is about 30%. At the periods of 1000 and
3000 from variation amplitude the impedance moduluses decrease.
In impedance phase behavior, annual variations are weakly revealed.
Their amplitude does not exceed the first degrees, i.e. phase mea-
surement accuracy. This shows, that impedance annual variations
are mainly associated with the change of local geoelectric inhomo-
geneity electric conductivity and of the media in the near-surface
zones of the earth core.

Magnetic tipper time changes were investigated for Paratunka
observatory. Annual variations in the supposed tipper behavior are
defined at the periods of 1000 - 3000 s. Annual variation in real tipper
behavior are not defined. The determined peculiarities of magnetic
tipper were investigated by test geoelectric models of Kamchatka.
The results of 3-D numerical modeling of a magnetotelluric field
show a possible relation of annual variations of a supposed tipper at
the periods of 1000 - 3000 s with the variations in conductivity of
deep lateral fault zone. It is suggested, that these variations may be
caused by the revolution of the Earth around the Sun, in the result of
which annual cycle appear in geodynamic processes expressed in the
change of media fracturing, its saturation degree by hydrothermal
solutions and their mineralization degree.

2.28 Some properties of fractal parametric
oscillator

Parovik R.1.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper presents phase analysis of oscillating systems with
fractal properties. Fractal properties of such systems are determined
by external force effect, which depend not only on time but also on
shift. This dependence is presented by fractional integral with ex-
ponential kernel, which characterizes memory feature and gives a
possibility for better interpretation of different effects in such sys-
tems and for their application in geophysical fields.
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2.29 Investigation of earthquake magnitude
effect on generation of wave disturbances in
the ionosphere

Perevalova N.P.', Sankov V.A.2, Astafyeva E.L>, Zhupityaeva
A.84

L Institute of Solar-Terrestrial Physics SB RAS, Russia
2 Institute of the Earth’s Crust SB RAS, Russia
3 Institut de Physique du Globe de Paris, Paris, France
Y
4 Irkutsk State University, Russia

Analysis of earthquake magnitude (Mw) effect on the probabil-
ity of occurrence of wave disturbances in the ionosphere have been
carried out. The analysis was based on the measurements of total
electron content (TEC) variations from ground-based GPS stations
located near epicenters. 21 earthquakes with magnitudes of 4.1-9.0
registered in the Baikal region, Japan, Europe, Salvador, Sumatra
in 1999-2012 have been investigated. The TEC wave disturbances
caused by strong earthquakes with magnitude 7.1-9.0are registered
reliably which allows us to calculate their characteristics and move-
ment parameters. There is a tendency for the increase of TEC re-
sponse average amplitude to strong earthquakes with the increase
of magnitude. TEC disturbances associated with 6.6-6.7-magnitude
earthquakes are difficult to pick out at the level of background fluc-
tuations. These TEC disturbances are registered at several receiver-
satellite ray paths and have small amplitudes. It has been noted,
that for earthquakes with Mw>6.5 the focal mechanism also has an
effect on the generation and intensity of wave disturbances in the
ionosphere. The 4.1.0-6.3-magnitude earthquakes did not cause no-
ticeable responses in the TEC behavior. The results obtained and
data from other researchers allow us to consider Mw=6.5 as thresh-
old of magnitude below which there are no pronounced earthquake-
induced TEC wave disturbances.

The work was supported by the SB RAS interdisciplinary col-
laboration project N11, the Russian Foundation for Basic Research
(grant 12-05-33032), and the RF Ministry of Education and Science
(projects N8699, N8388, N14.518.11.7065).
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2.30 The evolution equation for the shock
deformation problems of nonlinear elastic
inhomogeneous mediums

Ragozina V.E., Ivanova Yu.E.
Institute of Automation and Control Processes FEB RAS, Russia

Dynamic deformation of nonlinear elastic bodies, which is caused
by the action of short-term intensive loads, leads to a complex mechanical-
physical process of shock waves formation and motion. Inhomogene-
ity of the medium should be considered as an additional important
factor in solving dynamic problems for the great length domains
(particularly in seismology). In this paper we present results of the
problem solution of the longitudinal shock wave in the Murnaghan
medium by a small parameter method. The elastic moduli of the
medium and its density have weak power type inhomogeneity in the
wave direction. The joint integration of the weak nonlinearity and
weak inhomogeneity factors leads to a nonlinear distortion of char-
acteristics and the shock wave formation. The hypothesis of the
single-wave approximation allows to provide an approximate solu-
tion based on the analysis of the quasi-waves evolution equation in
the frontal area of the anterior border of the deformation wave. This
equation fundamentally depends on the balance between the non-
linear and inhomogeneous properties of the medium. The general
solution of the evolution equation is presented. Examples of partic-
ular solutions of various boundary value problems on the basis of
this decision are given.

2.31 Peculiarities of the Earth magnetic moment
change according to the observations at
different points of the Earth surface

Semakov N.N.
Institute of Geology and Minerology SB RAS, Russia

Estimations of local magnetic constant in different regions dur-
ing one epoch and of magnetic moment change rate during magnetic

176



observatory operation with long observation series have been car-
ried out. A number of interesting regularities have been determined
which make us to be more attentive to the investigation of global and
regional peculiarities in spatial-temporal morphology of the Earth
magnetic field. Within the hypothesis on a single central dipole, it
is impossible to explain the difference in the observable characteris-
tics of the magnetic field by the Earth surface form and relief. Real
distances from this surface to the center of the Earth differ by not
more than 28 km (the top of Chimborazo Mountain in Ecuador and
the ice surface in the North Pole). But for the same value of central
dipole magnetic moment the distance difference to it from the far-
thest and the closest points of the Earth surface must exceed 2200
km. The hypothesis on a single shifted dipole also contradicts with
magnetic observatory data transformed into local magnetic constant,
introduced at the beginning of the 20-th century by Bauer L.A. just
to estimate the Earth magnetic moment change in different regions,
and forgotten, to our opinion, unfairly by modern magnetologists.
”Average” decrease of the Earth magnetic moment with the rate of 5
percent per a century is, in reality, composed of its increase in some
regions with the rates up to 20 percent per a century and decrease in
other regions with the rates up to 50 percent per a century. For the
majority of the magnetic observatories, magnetic moment change
rate also undergoes considerable in amplitude variations with char-
acteristic time of about 60-100 years.

2.32 Methodical aspects of estimation of trigger
effect of seasonal prevalence on seismicity

Serafimova Yu.K.
Kamchatka Branch of the Geophysical Survey RAS, Russia

On the example of Kuril-Kamchatka region, the relation between
earthquake occurrence and season change is considered. Season
change is determined by the year cycle time of the Earth rotation
around the Sun and by the inclination of the planet rotation axis
relative to the orbital plane, and it can be considered as a trigger on
earthquake occurrence with different energy level, including strong
events.
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In this study we use astronomical seasons, which are determined
by the dates of solstices and equinoxes. Appling the epoch superposi-
tion method, statistical significance of timing between season phases
and Kamchatka and Northern Kuril earthquakes is estimated.

2.33 Geomagnetic storm effect on quasi-static
electric field and meteorological quantities
in the near-ground atmosphere

Smirnov S.E.*, Mikhailova G.A.2, Kapustina, O.V.?

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Pushkov Institute of Terrestrial Magnetism, Ionosphere and
Radio Waves Propagation RAS, Russia

During geomagnetic disturbances the following effects has been
determined: decrease of air electroconductivity is associated with the
reduction of galactic cosmic ray flow, one of the main air ionizers;
sudden storm beginning caused inductive effects in electric fields;
on the following stages of a storm, a significant excess of positive
particles appeared in the near ground air.

Anomalous temperature and air humidity increase was discovered
during solar activity development. Coincidence in time of regular
meteorological process disturbances with the sequence of solar flares
accompanied by radiation increase in ultraviolet close band, visible
and infrared spectrum parts, allow us to consider them as a source of
additional energy inflow to the lower atmosphere. Increase of electric
field power spectrum intensity before a storm followed by a decrease
on the storm day was discovered. Probably, these effects are asso-
ciated with cosmic ray effects on global electric circuit current. It
has been shown, that in electric field power spectrum, Forbush effect
also manifests itself in component increase with the period of 48 h.
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2.34 The results of investigation of geoacoustic
emission daily variation at Mikizha Lake
during 2006-2011

Solodchuk A.A., Marapulets Yu.V., Mishchenko M.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

The paper presents the results of investigation of geoacoustic
emission daily variation at Mikizha Lake during 2006-2011. It was
established, that periodicity of daily variations is 24 hours and its
amplitude reaches maximum during day LT. The influence of tidal
waves and meteorological processes on the behavior of daily varia-
tion was investigated.

2.35 Potential of Non-Linear Dynamics Methods
for Analysis of Geophysical Series and
Seismicity

Sychev V.N.!, Bogomolov L.M.?

! Research Station RAS, Bishkek, Kyrgyzstan
2 Institute of Marine Geology and Geophysics FEB RAS, Russia

Recent studies show that earthquakes display the signs of dy-
namically complex systems. Recently the set of traditional (linear)
research methods has been greatly expanded by non-linear methods
obtained from the theory of non-linear dynamics and chaos; many
researches are aimed at evaluation of non-linear characteristics and
properties of natural and artificial systems. To evaluate some char-
acteristics it is necessary to restore the system’s phase dynamics,
while for other characteristics it is not necessary. To evaluate the
deterministic component of stochastic process in test examples and
in real seismological data it is a good practice to use the methods
of IFS dumpiness test and RP- recurrence plots. The system’s dy-
namics has also been reconstructed. It has been shown that during
experimental actions of current pulses there appears a determinis-
tic component in the seismic mode of Northern Tien Shan. The
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Gutenberg-Richter law is traditionally used for analysis of seismic-
ity of any given region. To describe these systems it was proposed
to use the generalization of power-series distribution, the so-called
Tsallis statistics. This generalization includes the limit cases and
the Gutenberg-Richter law, as well as the classic statistics of Boltz-
mann for the system of noninteracting elements. In particular, the
catalogue-based distributions are well approximated by the Tsallis
distribution function which may indicate the regularity of the weak-
est events flow. From the viewpoint of the Tsallis non-extensive
statistics, deviation from the Gutenberg-Richter law for weak events
does not necessarily indicate the omission of some events by seismic
network.

2.36 Sparse approximation method in the
analysis of acoustic emission signal
morphological features

Tristanov A.B.12, Marapulets Y.V.\, Lucovencova O0.0.',
Afanasieva A. A"

L Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
2 Kaliningrad State Techmnical University, Russia

Acoustic emission is the phenomenon of elastic wave radiation
by an object under examination during its nonlinear transforma-
tion. The purpose of the investigation of acoustic emission signals
is to obtain information on solid body restructuring. The acoustic
emission signal contains acoustic emission single pulse flow distorted
by wave propagation channel and carries information on dynamic re-
structuring in the object, a generation source. There is a significant
distortion of the original pulse, when it passes through the environ-
ment and receiving channel of a recording device, a characteristic
signal is recorded. During the activation of a plastic process, many
elementary sources are formed, that generate acoustic emission sin-
gle pulses, which, in their turn, blending and distorting additively,
form the resulting signal registered by receivers. It is important
to detect the pulse morphological structure according to the data
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recorded by a receiver. The authors suggest to apply the matching
pursuit method providing the sparse signal model. This method se-
quentially extracts functions, which minimize signal approximation
error, from the family of characteristic wave forms (dictionary). The
basis of this family is the dictionary, consisting of Berlage pulses,
which form correlate with the signal most accurately. The paper
analyzes signals by the proposed method, specific classes of acoustic
emission pulses are distinguished, the behavior of approximation er-
ror is analyzed, and the model for a signal is suggested.

2.37 Dynamo in a spherical shell, controlled by
Poincaré operator eigenmodes

Vodinchar G.M., Feshchenko L.K.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS

In the study of the mechanisms of planetary dynamo, various
options for the problem of conducting fluid convection in a rotat-
ing spherical shell appear. Application of spectral methods for the
solution of these problems raises the question on the choice of the
basis to present the fields of velocity, temperature and magnetic
field. The paper suggests to apply Poincaré operator eigenmode ap-
proximations as the basis for velocity. The geometrical structure of
these modes corresponds to free oscillations of ideal rotating fluid
and seems to be the most natural from all the considered problems.

In this work the large-scale approximations of Poincaré modes
and low-mode models of convection in conducting rotating shells
are proposed. The models present velocity as an approximation of
one of Poincaré modes by spherical harmonics, the temperature field
and magnetic field are specified by spherical harmonics structurally
consistent with the velocity. It is shown that dipole magnetic field
is generated in this type of modes.

It is shown, that inhomogeneities in the Earth’s liquid core den-
sity may geometrically correspond to one of Poincaré modes, accord-
ing to the splitting-functions of its free oscillations.
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3 Physics of earthquake precursors

3.1 Seismic activity effect on turbulence
development in F; sporadic layer of the
ionosphere

Alimov O.A., Blokhin A.V.

Institute of Astrophysics Academiy of Seiences the Republic
Tajikistan, Tajikistan

The paper presents the analysis of F sporadic layer frequency pa-
rameters, i.e. translucency range and coefficient during earthquake
preparation. The investigation was carried out on the basis of iono-
grams, in the first place, obtained by ionosphere vertical sounding
method at Dushanbe station at nighttime on August 15-29, 1986.
Within this period four successive earthquakes occurred that corre-
sponds to the aim of the present paper on seismic processe effect on
the intensity of continuous ionospheric turbulence. The duration of
seismo-ionospheric precursor manifestation in Dushanbe is supposed
to be associated with deformation processes in the Earth crust and
different faults as well as with different properties of epicentral zone
media.

It has been shown that for the earthquakes with M > 4.5-6.0 the
increase of F; translucency range value and the growth of F; inhomo-
geneity degree are observed two or three days before an event, that
leads to the appearance of inhomogeneity intensity in F, sporadic
layer of the ionosphere. It has been established that the change-
ability of translucency range and FE translucency coefficient during
seismic activity may be associated with turbulence phenomena in
E; sporadic layer of the ionosphere. Dynamic development of tur-
bulence during seismic activity is caused by acoustic and acoustic-
gravitational waves.
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3.2 VLF nighttime amplitude as a precursory
signal from earthquakes

Abhijit Choudhury, Barin Kumar De, Anirban Guha, Rakesh Roy

Dept. of Physics, Tripura University, Suryamaninagar, India

This paper discusses the results of changes in VLF nighttime
amplitude as a precursory signal from earthquakes (EQs). The per-
turbations observed are in the form of increase or decrease in aver-
age nighttime amplitude of the subionospherically propagating Very
Low Frequency (VLF, 3-30 kHz) signal from Australia at 19.8 kHz
(NWC), observed from Tripura, India. The great circle distance be-
tween them is around 5.6 Mm. The experimental setup consisted
of consists of four main components: the a omnidirectional verti-
cal whip antenna, a preamplifier, a sound card that digitizes the
measured signal and a software VLF receiver. The preamplifier is
a well calibrated standard World Wide Lightning Location Network
(WWLLN) receiver.

Data were analyzed for a period of one year for 2012. A circle
of radius 2500 km centering the signal hop position (Lat 2.760N,
Long 99.150E) having earthquake magnitude above 6.5 and depth in
the range between 1-30 km were selected for current analysis. From
the U. S. Geological Survey earthquake database, three earthquakes
were found. We analyzed the nighttime VLF signals amplitude for
19 days centering each individual earthquake days and found that
the nighttime amplitude of VLF signal shows a change in signal
strength three days prior the impending earthquake. A decrement
of 5.36 dB with Standard Deviation (SD) of 2.4 dB is observed for
EQ on 11th November, whereas an increment of 6.3 dB with SD of
2.37 dB is observed for rest two EQs. The results are discussed with
respect to the change in variations of the electron density in the lower
ionosphere. The maximum change of beyond one sigma is generally
found to occur three days prior to seismic events, thus supporting the
fact that nighttime signal amplitude can be considered as earthquake
precursory.
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3.3 A statistical report on atmospheric vertical
electric field as a precursory signature for
earthquakes observed from North-East India

Barin Kumar De, Abhijit Choudhury, Anirban Guha, Rakesh Roy

Dept. of Physics, Tripura University, Suryamaninagar, PIN-
799022, India

The studies on anomalous variations observed at the Earth’s at-
mospheric vertical electric field (VEF) in the form of bay like depres-
sion in its signal strength have been used as a precursory signature
of earthquakes. The present paper discusses the first statistical re-
port on VEF variation form one of the earthquake prone zones in
North-East India, situated at the juncture of three tectonic plates.
The analysis is performed from July 2009 to December 2012. Twelve
meteorologically fair weather days were found where anomalous vari-
ations in near surface atmospheric VEF in the form of bay like de-
pression in its strength are observed prior the earthquake strike. The
average VEF bay duration of about 50 - 70 minutes and VEF depth
of magnitude around 500 - 800 Vm-1 were found. The VEF showed
anomalous variation around 7-12 hours before an impending earth-
quake. A 34.5 percent probability of earthquake precursor in VEF
was established with the help of the present analysis. The plot be-
tween the VEF bay depth and the ratio of earthquake magnitude
by depth depicted a positive correlation coefficient of 0.74, whereas
for the plot between VEF bay duration and the ratio of earthquake
magnitude to depth, a negative correlation coefficient of 0.79 was
computed. This highlights the fact that during a meteorologically
fair-weather day, the atmospheric VEF can show some earthquake
precursory effects with respect to both VEF bay depth and bay dura-
tion. The correlations of great circle distance of earthquake epicenter
to the observation point with the VEF bay depth have been found
to be of 0.71, but with the VEF bay duration, the correlation is
very poor. The correlation of time difference of VEF variation and
earthquake with VEF bay depth is good whereas correlation of time
difference of VEF variation and earthquake with VEF bay duration
is too low. The results are discussed with respect to change in ion-
ization in the vicinity of the earthquake preparation zone.

185



3.4 Deformation changes of the Earth’s crust in
the area of high tectonic stress

Bobrova M.E., Perezhogin A.S.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

At present, radio interferometry methods are actively used to de-
termine Earth’s surface deformations. The strongest displacements
are caused by earthquakes, volcanic eruptions and great landslides.
Such tasks require an adequate mathematical model for the stress-
strain state of the Earth crust rocks.

The paper presents one of the possible approaches to describe de-
formation changes in the result of big seismic events. As the Earth
crust model the approximation in the form of homogeneous isotropic
elastic half-space with a combination of double forces, which corre-
spond to earthquake mechanism, is chosen.

The model calculates the area of surface deformations, using max-
imum shear stress and dilatancy. Numerical modeling of surface
deformations of the Earth’s crust is carried out for the Japanese
earthquake on March 11, 2011. The simulation results are compared
with the displacement of the Earth’s crust, obtained by radar mea-
surement, of ALOS and Envisat satellites.

3.5 Analysis of peculiarities of seismic event
spatio-temporal distributions in Kamchatka
region during 1990 - 2013 based on
probabilistic model

Bogdanov V.V., Pavlov A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Investigation of the seismic regime of Kamchatka region is based
on the probabilistic approach to the catalog of seismic events for
1990-2013. In the research, the seismically active area along the east-
ern coast of Kamchatka has been divided into segments, for which
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the probability of occurrence of seismic events was calculated. Anal-
ysis of the obtained probability distributions in time has shown, that
since 2007-2008 there was an increase in the probability value, which
exceed the average long-term level, in the southern part of the area
under the study. The growth of probability, showing the increase
of seismic activity, preceded seismic events with the energy of class
K>14, which occurred in the southern area in 2011 - 2013.

3.6 Application of underground electric
antennas in the stress-stain state monitoring
system of geological environment

Gavrilov V. A., Poltavtseva E.V., Booss Ju.Ju.
Institute of Volcanology and Seismology FEB RAS, Russia

Since 2003 electromagnetic measurements with underground elec-
tric antenna together with borehole geoacoustic and other measure-
ments have been carried out in Petropavlovsk-Kamchatskii geody-
namical experimental field since 2003. By March 2013, the mea-
surement network consisted of four telemetry points, based upon
the boreholes G-1, R-2, E-1, K-33, and the Center for data acqui-
sition and processing, which is located in the building of IVS FEB
RAS. The measurements are focused on the tasks of monitoring of
the stress-strain state of geoenvironment and prediction of seismic
hazard. Currently, underground vertical electric antennas have been
used in three different designs. Selection of antenna type is deter-
mined by the peculiarities associated with borehole location (such as
urban area, forest etc.), electromagnetic radiation level and borehole
construction. Within the tasks, electromagnetic measurements are
used in several applications, in particular, to estimate the electrical
conductivity changes of rocks surrounding the borehole. The princi-
ple of such estimations is provided by the application of underground
antennas, where the bare from geoenvironment borehole casing pipe
is used as the basic element. These results suggest high sensitivity of
the developed monitoring method for the rock electrical conductivity
changes and the consistency of the obtained results with the data of
other measurements.
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3.7 The adaptation of the analyzer of eigen
vectors and a signal component for the soil
radon monitoring data at the net of the
stations of Petropavlovsk-Kamchatsky
geodynamical ground with the aim to expose
herald anomalies of heavy earthquakes

Isakevich V.V.', Isakevich D.V."3, Grunskaya L. V', Firstov
P.P.2%* Makarov O.E.?

L Viadimir State University, Russia
2 Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
3 Businessssoftservice Ltd, Russia
4 GS RAS Kamchatka branch office Petropaviovsk-Kamchatka,
Russia

The statement of the problem in the theoretical and experimental
way of detection of earthquake heralds in different Earth geophysical
fields is far from solution, therefore using new effective methods of
detection of short-term heralds of great earth-quakes is a problem of
paramount importance. The carried out investigations showed that
to solve the problem of forecasting it is advisable to use method of
eigen vectors allows to analyze and to use effectively non-dominating
energetically uncorrelated components of the analyzed signals. It has
been got a patent of this method - an analyzer of eigen vectors and
a signal component 116242 RU.

The analysis according to the proposed method of the radon
monitoring data received at the set of the stations of Kamchatka
branch office of RAS geophysical service on Petropavlovsk geody-
namical proving ground before the earthquake with M=6.3 which
took place on 30, July of 2010 in Avachinsk bay. Showed the effi-
ciency of the developed analyzer for exposing heralded anomalies.
The developed method is being planned to use for processing ret-
rospective data at the first stage, and at the next one in the real
time conditions in order to raise the estimation efficiency of seismic
danger in Petropavlovsk-Kamchatsky region. The work was being
done with support of RFFI grant 11-05-97518, FCP 14B37.21.0668,
State Task 5.2971.2011, FCP 43, SC 74-OK/11-7.
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3.8 Possible influence of Geomagnetic Sq
variations on Earthquake events

Jusoh M.H.', Huizin Liu®, Yoshikawa A.?, Uozumi T.?,
Yumoto K.?

v Kyushu University, Japan
2 International Center for Space Weather Science and Education,
Kyushu University, Japan

The sun is the main source of energy to the solar system, and it
plays a major role in affecting the ionosphere, atmosphere and the
earth surface. The connection between solar wind and the ground
magnetic pulsations has been proven empirically by several researchers
previously (H. J. Singer et al., 1977, E. W. Greenstadt, 1979, I. A.
Ansari 2006 to name a few). However a clear coupling mechanism
was not established yet. In our preliminary statistical analysis on re-
lationship between solar and seismic activities (Jusoh and Yumoto,
2011, Jusoh et al., 2012), we observed a high possibility of solar-
terrestrial coupling on the tendency of earthquakes to occur during
lower phase solar cycles which significantly related with solar wind
parameters (i.e solar wind speed and solar wind input energy).

To connect the solar impact on seismicity, we are considering
electro-mechanical concept of electrodynamics principle during dis-
turbed period (high solar wind input energy) as one of the possible
physical mechanism. The basic concept was first introduced by G.
Duma and Y. Ruzhin (2003). From the electrodynamics principle,
the circular electric currents that flow in magnetic field will generate
magnetic moment, MM, and possible to induce mechanical torque
into underground of subduction zone before possibly triggering the
earthquakes.

In our analysis, the recorded Sq currents extracted from differ-
ent ground magnetometer stations were analyzed during quite and
disturbed periods of solar wind events. The analysis then extended
to investigate any possible relationship with the occurrences of local
earthquake events at different magnitudes and epicenter depths.

In this analysis, solar wind parameters were obtained from the
Goddard Space Flight Center, NASA via the OMNIWeb Data Ex-
plorer and the Space Physics Data Facility. Earthquake events were
extracted from the Advanced National Seismic System (ANSS) database.
The Sq currents were extracted from Magnetic Data Acquisition
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System (MAGDAS)/Circum Pan Magnetic Network (CPMN). This
magnetometer arrays has been established by International Cen-
ter for Space Weather Science and Education, Kyushu University,
Japan.

From the results, we observed significant correlations between
solar wind input energy, Sq currents and earthquakes, where the
higher amount of solar wind input energy corresponds to the en-
hancements of Sq currents amplitude and increase the tendency of
localized earthquakes to occur.

3.9 Seismic detection of superbolide explosion in
the atmosphere

Konovalova N.A., Alimov O.A., Kalashnikova T.M.

Institute of Astrophysics Academy of Sciences of the Republic of
Tajikistan

On July 23, 2008 at 14:45 UT, many eyewitnesses observed in
the sky of Tajikistan a rear phenomenon, a bright bolide and its
dust train, colored by the beams of the setting sun. Flash brightness
from the explosion had the magnitude of -20.7. According to the pic-
tures from the superbolide dust train at the explosion height, trail
drift velocity in the atmosphere was obtained; it was 17.6 m/s in
the southern direction. On the basis of geographical coordinates of
flash projection on the Earth surface, obtained by an optical system
of NASA satellite, the superbolide explosion height was determined,
it was about 35 km. At Gissar analogous seismo-station and at 4
digital seismo-stations of the Geophysical Service of Academy of Sci-
ences of Tajikistan Republic, located at the distances from 45 to 210
km from the event epicenter, a seismic signal with the magnitude of
about 2.5, generated by a superbolide explosion in the atmosphere,
was registered. Superbolide explosions in the atmosphere with the
energies exceeding 0.03 kiloton of trinitrotoluol equivalent have al-
ready been registered at current digital station. The distances, when
such registration is possible, is of several thousand of kilometers, as
it was shown by the event on February 15, 2013, associated with the
great Ural meteorite. Stations of Tajikistan seismic network received
the signal with the magnitude of more than 3 from the explosion in
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the atmosphere of the Ural meteorite 12 minutes after it.

3.10 Medium-term forecast of the seismic event
on February 28, 2013 , M = 6.9,
Kamchatka, on the data of water level
observations in E-1 well : an example of
precursor parametrization

Kopylova G.N., Sizova E.G.
Kamchatkan Branch of Geophysical Service RAS, Russia

The report considers water level variations in E-1 well as a pre-
cursor for Kamchatka earthquakes, this variation regularly appears
before Kamchatka earthquakes with M>=5.0 at the distances (R) up
to 350 km. On the basis of this precursor, forecast for the earthquake
on February 28, 2013, M=6.9, R=280 km was made 27 days before
the event. The forecast was registered in Kamchatka Branch of the
Russian Expert Council on Earthquake Prediction, Assessment of
Seismic Hazard and Risk (KB REC). The forecast was accompanied
by probabilistic estimations of its reliability concerning occurrence
of earthquakes with M>=5.0 and M>=5.9.

The problems of parametrization of this precursor are discussed
on the basis of a retrospective data analysis of long-term (1996-2012)
observation data. The parametrization of the precursor included: 1 -
determination of precursor parameters (duration and advance time);
2 - determination of predictable earthquake area and parameters; 3 -
estimation of precursor informativity parameters for the earthquake
forecast (probability of connection of a precursor and earthquakes
(P) and its prognostic efficiency (I)).
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3.11 On the efficiency of the method for
selection of ionospheric precursors of
earthquakes based on the parameters of Es
and F2 layers

Korsunova L.P., Khegay V. V.

Institute of Terrestrial Magnetism, Ionosphere and Radio Wave
Propagation, Russia

The results of the study of ionospheric parameter deviations from
their background values in summer months of 1998-2002 are pre-
sented for Petropavlovsk-Kamchatsky ionospheric station of vertical
sounding. Anomalous variations of virtual sporadic E layer (h’Es),
reflection cutoff frequency from Es (fEs) and critical frequencies of
F2 (foF2) layer, which can be attributed to the possible earthquake
precursors, were selected. High efficiency of the applied method for
detection of ionospheric precursors of earthquakes basing on several
parameters of Es and F2 layers has been shown. The empirical de-
pendence, which reflects the connection between the advance time
of a precursor for an earthquake moment with its magnitude and
epicentral distance to the observation site, has been obtained. This
dependence is consistent with the results of detection of earthquake
precursors on the basis of measurement of the Earth’s crust physical
parameters in the same region.

3.12 Investigation of geoacoustic emission
disturbances at Mikizha lake during
2002-2012

Mishchenko M.A., Marapulets Yu.V., Larionov I.A., Solodchuk
A.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia
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On the basis of observation data for 2002-2012 at Mikizha Lake,
investigations of geoacoustic emission disturbances during fair weather
conditions have been carried out. The relation of these disturbances
with seismic activity in the region have been analyzed. The possi-
bility of appearance of geoacousic emission pre-seismic disturbances
was evaluated by numerical modeling.

3.13 Hardware-software system for the
registration of surface rock deformation.

Nepomnyashchiy Y.A.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Laser interferometer-deformographs are unique instruments, which
are just a few and allow monitoring of surface rock deformations with
high accuracy of about tenths of a nanometer. The main difference
between these devices is the interference signal registration system.
We offer a signal registration system, which has higher sensitivity
and simple construction. A software package for data acquisition
and processing was also developed.

3.14 Project PRE-F-EARTHQUAKES -
monitoring earthquake precursors: strategy
and first results

Romanov Aleksey, Romanov Aleksandr
JSC Russian Space Systems, Russia

PRE-EARTHQUAKES (Processing Russian and European EARTH
observations for earthQUAKE precursors Studies) EU-FP7 project
is devoted to demonstrate - integrating different observational data,
comparing and improving different data analysis methods - how it is
possible to progressively increase reliability of short term seismic risk
assessment. Three main testing area were selected (Italy, Turkey and
Sakhalin) in order to concentrate observations and integration efforts
starting with a learning phase on selected events in the past devoted
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to identify the most suitable parameters, observations technologies,
data analysis algorithms. For these areas, different ground (80 radon
and 29 spring water stations in Turkey region, 2 magneto-telluric in
Italy) and satellite (18 different systems) based observations, 11 data
analysis methods, for 7 measured parameters, have been compared
and integrated.

A specific integration platform (PEG, Pre-Earthquakes Geopor-
tal) based on OGC (Open Geospatial Consortium) standards, was
developed to operate a products integration, cross-validation and sci-
entific interpretation.

3.15 Increase of radon and thoron volumetric
activity at Kamchatka before the
catastrophic earthquake in Japan on March
11, 2011

Rulenko O.P.Y, Kuzmin Yu.D.?

L Institute of Volcanology and Seismology FEB RAS, Russia
2 Kamchatka Branch of Geophysical Survey RAS, Russia

The paper presents the results of measurements of radon Rn
and thoron T'n volumetric activity at Karymshina observation point
(52.814°N, 158.105°E) that is located in the area of Verkhnyaya-
Paratunka hydrothermal system in Kamchatka. From December 27,
2010 to May 20, 2011 the measurements were carried out in the 4-
meter deep dry perforated borehole and at the height of 5 cm above
the ground surface and 1 meter from the borehole pipe in a wooden
cabin. Atmospheric pressure, air temperature and relative humid-
ity in the cabin were measured by a climatic chamber of radiometer.
From January 25 to February 11 large increases of Rn and T'n values
relative to the background in the borehole were registered and from
February 8 to 19 the Rn and T'n values increased near the borehole
pipe. The increases of Rn and T'n values in the air occurred during
the changes in atmospheric pressure of synoptic scale and had highly
significant negative correlation with these changes. These variations
of atmospheric pressure were absent during Rn and Tn disturbances
in the borehole. There were no other Rn and Tn disturbances in the
borehole and in the air near the borehole pipe within the period of
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measurements. Analysis of Ks >= 10.0 earthquakes occurred at the
distance of 200 km from Karymshina observation point revealed that
local seismicity did not increase during Rn and T'n disturbances. Rn
and Tn disturbances in the borehole appeared 44.7 days before the
earthquake on March 11, 2011 in Japan with magnitude of 9.0, the
epicenter of which was 2000 km from Karymshina observation point.
According to the data of Sobolev G.A. [Earth Physics, 2011. N 12.
P. 11-22], Petropavlovsk seismic observatory, that is 43 km from
Karymshina observation point, recorded repeatedly the increase of
intensity of low frequency seismic noise in a minute range of periods
1.5 month (45 days) before this earthquake.

So, we can assume that anomalous disturbances of radon and
thoron volumetric activity in the borehole could be associated with
the preparation of the catastrophic earthquake in Japan and the
increases of their activity in the air near the borehole resulted from
the decreases of the atmospheric pressure during cyclones.

3.16 Characteristics of the seismic process
within the statistical diffusion model of
plastic flows

Sheremetyeva O.V., Popova A.V.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

Statistical model of plastic flows on the example of the subduc-
tion zone of the Kuril-Kamchatka arch was developed according to
the data of Global CMT catalog for the period 1976-2005 (magni-
tude values 4-7, 50° — 60° N, 156° — 166° E, 221 events), and the
basic characteristics of the flows were determined on the basis of the
probabilistic approach to the seismic process.

Uncertainty conditions, that always exist in nature, determine
the probabilistic character of seismic processes. Spatial scale of the
region, in which seismogeodynamic process develops, in the case of
seismic non-catastrophic events, considerably exceeds the size of the
earthquake source and the radius of the influence area where the
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stress is dropping. Criterion of small increments is performed that’s
why seismic events can be considered as weak fluctuations and that
allows us to apply diffusion approximation.

Presence of temporal and spatial relation between seismic events
defines, in general case, the seismic process as a non-local and non-
Markov stochastic process. These dependences are mathematically
expressed in the correlation of seismic events on temporal and spatial
scales, the choice of which is determined by environment character-
istics and the seismic process itself. The direction and the value of
a shift for each event determine the direction of plastic flow. In the
development of plastic flow model within diffusion approach in the
first approximation, scheme of stochastic wandering on states was
applied, that is a special case of Markov chains. For each chain, that
is a plastic flow, average velocity, principal eigenvector of the flow
and the parameters, characterizing the deviation from the principal
values, were defined.

3.17 Acoustic-electromagnetic radiation of the
lithosphere

Uvarov V.N., Isaev A.Yu., Pukhov V.M., Sannikov D.V.,
Mel’nikov A.N.

Institute of Cosmophysical Researches and Radio Wave
Propagation FEB RAS, Russia

To determine the relation of lithosphere geoacoustic emission
and its deformation-electromagnetic radiation, a synchronous reg-
istration of acoustic and electromagnetic signals was carried out
in September, 2011 at Karymshina station, where the level of an-
thropogenic noise is quite low and the level of microseismic activity
is high. Visual analysis of the obtained data showed, that for the
biggest bursts in the acoustic channel the manifestation of magnetic
field vertical component is observed in the signals, received from the
quadruple and dipole sensors. But clear manifestation of acoustic
emission was not detected by cross-correlation device due to big dif-
ference of signal structure in acoustic and electromagnetic channels.
Thus, a method was developed, which is based on calculation of
the number of electromagnetic signal extreme values occurrences in
time neighborhood of acoustic channel extreme value. The strongest
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was the relation of quadruple and acoustic channels, for which the
quadruple channel is 0.05 ms behind. The weaker was the relation
between the acoustic emission and dipole channel electromagnetic ra-
diation. This interaction appeared synchronously with acoustic, the
acoustic emission was 0.2 ms behind the electromagnetic radiation.

197



Author Index

Abe S., 112

Abhijit Choudhury, 184, 185
Abzaletdinova L.M., 140
Afanasieva A.A., 180
Afanasyeva A.A.; 153
Agranat 1.V, 124

Akihiro Tkeda, 152, 165
Akimasa Yoshikawa, 152, 165
Akmanova D.R., 153
Alekseev V.A., 113, 162
Alekseeva N.G., 113

Alimov O.A., 183, 190
Ammosov P.P.; 142

Anirban Guha, 184, 185
Antonov D.L., 123

Argunov V.V., 140
Artemyev A.V., 150
Astafyeva E.I., 175

Babakhanov 1.Y., 154
Balabin Yu.V., 115, 154
Barabash V.V., 116

Barin Kumar De, 184, 185
Basalaev M.L., 154

Belov A.V., 169

Bezverkhny V.A., 129
Biktash L.Z., 116, 117
Blokhin A.V., 183

Bobrova M.E., 186
Bochkovsky D.A., 136-138
Bogatov N.A., 118

Bogdanov V.V., 118-120, 186
Bogomolov L.M., 155, 156, 179
Booss Ju.Ju., 187

Boris M. Shevtsov, 165
Borisov A.S., 157

Borisov S.A., 157

Brasseur G.P., 129
Bryukhanova V.V.; 121
Buechner J., 122
Buraev A.V., 158
Bychkov V.V., 122
Bychkov VV, 123
Bychkov V.V., 152

Cheremisin A.A., 123

Chernev 1.I., 126

Cherneva N.V., 124-126, 146, 158
Chernogor L.F., 116

Dolgaya A.A., 153

Druzhin G.I., 125, 140, 146, 158
Dudko O.V., 159

Dumbrava Z.F., 154

Edemskiy I.K., 125
Efimov V.A., 160

Faynshteyn G.S., 162
Feshchenko L.K., 181
Firstov P.P., 126, 158, 188
Frolov V.L., 127

Galkin K.A.; 123
Gavrilov V.A., 187
Germanenko A.V.; 115, 154
Glushkova N.V., 135
Golubkov G.V., 128
Grishin A L., 113
Grunskaya L. V., 160
Grunskaya L.V, 188
Gruzdev A.N., 129
Gubchenko V.M., 130
Gubko P.A., 123

Holzworth R.H., 158

198



Huixin Liu, 189

Ignatiev V.M., 142
Ikeda D., 112

in L.A.; 160
Ippolitov L.I., 141
Isaev A.Yu., 147, 196
Isakevich D.V., 188
Isakevich V.V., 188
Ivanov A.V., 158
Ivanov M.S., 123
Ivanov V.N., 123
Ivanova Yu.E., 176

Jusoh M.H., 189

Kabanov D.M., 147
Kabanov M.V.; 141
Kaisin A.V., 118-120
Kalashnikova T.M., 190
Kapustina, O.V., 178
Kazuo Shiokawa, 161
Kenro Nozaki, 152
Khegay V.V., 192
Khomutov S.Y., 154
Kiyohumi Yumoto, 152, 165
Klimenko V.V., 131
Koltovskoy L.I., 142
Konovalova N.A.; 190
Kopylova G.N., 191
Korshunov V.A.) 123
Korsunova L.P., 192
Kozlov V.I., 132
Kumykov T.S., 133
Kuzmin Yu.D., 194

Lapshin V.B., 123

Lapteva A.A., 159
Larionov LA., 162, 171, 192
Leonovich A.S., 133
Lichtenberger J., 124

Lobanov A.V., 162
Loshkarev P.A., 163
Lukovenkova 0.0., 153, 180
Lutsenko V.I., 147

MAGDAS/CPMN Group, 165

Makarov E.O., 126

Makarov O.E., 188

Makarova M.V., 147

Malkin E.I., 165

Malkova P.L., 125

Malova H.V., 150

Manabu Shinohara, 152, 165

Mandrikova O.V., 135, 167-169

Manzhelii M.I., 128

Marapulets Y.V., 180

Marapulets Yu.V., 162, 170, 171,
179, 192

Mareev E.A., 131

Marichev V.N.; 123, 136-138

Matvienko G.G., 113

Mazur V.A., 133

Mel’nikov A.N., 125, 140, 158, 196

Mikhailova G.A., 178

Mironova I.A.; 139

Mishchenko M.A., 171, 179, 192

Mizhchenko M.A., 162

Moroz T.A., 172, 173

Moroz Yu.F., 172, 173

Mullayarov V.A., 132, 140

Musienko V.A., 163

Nagorsky P.M., 140, 141
Nepomnyashchiy Y.A., 142, 193
Nikolashkin S.V., 123, 142
Noshchenko D.S., 160

Novikov P.V., 123

Nozomu Nishitani, 161

Osipchuk V.N.; 149

199



Panchishkina I.N., 143 Shevtsov BM, 123

Parovik R.I., 174 Shevtsov B.M., 152
Pavlov A.V., 186 Shin Suzuki, 161
Perevalova N.P., 175 Shinbori A., 112
Perezhogin A.S., 122, 142, 160, Shishkin A.A., 163
186 Sinitsa L.N., 147, 148
Petrov A.I., 143 Sivokon V.P., 145
Petrova G.G., 143 Sivokon’ V.P., 124, 146
Petrukovich A.A.; 150 Sizova E.G., 191
Pkhalagov Yu.A., 141 Smirnov S.E., 161, 178
Poddelsky I.N., 154, 161 Smirnov S.V., 141
Polech N.M., 122 Solodchuk A.A., 162, 179, 192
Polovtseva E.R., 148 Solovyev I.S., 168
Polozov Yu.A., 169 Starostina O.P., 143
Poltavtseva E.V., 187 Sychev V.N.; 156, 179
Polyukhova A.L., 118, 119 Sycheva N.A., 156
Popova A.V., 195
Popov V.Y., 150 Tarabukina L.D., 132
Pukhov V.M., 196 Teiji Uozumi, 152
Titov S.V., 142
Ragozina V.E., 176 Tohkiyan 0.0., 163
Rakesh Roy, 184, 185 Toropov A.A., 132
Reshetnikov F.F., 142 Tristanov A.B., 180
Romanov A.A., 118, 119 Tsetlin V.V., 162
Romanov Aleksandr, 193 Tsuda T. and IUGONET, 112
Romanov Aleksey, 193 Tulinov G.F., 123
Rubay D. V., 160
Rulenko O.P., 171, 194 Uozumi T.; 189

Uvarov V.N., 147, 165, 196
Samokhvalov 1.V., 145

Sankov V.A., 175 Vasilchenko S.S., 147, 148
Sannikov D.V., 146, 196 Vasily V. Bychkov, 165
Schmidt H., 129 Vasko 1.Y., 150

Semakov N.N., 176 Vikulin A.V., 153
Serafimova Yu.K., 177 Vodinchar G.M., 124, 181
Serdyukov V.I., 147, 148 Voeykov S.V., 149
Serovetnikov A.S.; 145 Voronin B.A., 147, 148
Shatalina M.V., 131

Shcherbina A.O., 170 Yanke V.G., 169
Sheremetyeva O.V., 195 Yasyukevich Yu.V., 125

Shevtsov B.M., 122, 142,161, 162 Yatagai A., 112

200



Yoshikawa A., 189
Yuichi Otsuka, 161
Yumoto R., 112
Yumoto K., 189

Zalyaev T.L., 169
Zelenyi L.M., 150
Zhivetiev 1.V., 118, 135
Zhizhikina E.A., 167
Zhupityaeva A.S., 175
Zubachev D.S., 123
Zuev V.V., 140

201



Contents

1 Atmosphere physics 112

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

Abe S., Shinbori A., Yatagai A., Ikeda D., Yumoto
R., Tsuda T. and IUGONET Global characteristics
between the equatorial electrojet and neutral wind in
the Mesosphere-Thermosphere-Ionosphere region . . . 112
Alekseev V.A., Alekseeva N.G., Grishin A.I., Matvienko
G.G. Variability of aerosol and electrical characteris-
tics of the atmosphere in areas of tectonic activity . . 113
Balabin Yu.V., Germanenko A.V. Regular and stochas-
tic variations in different components of secondary
COSIMIC TAYS . . = - v« v i vt e e e 115
Barabash V.V., Chernogor L.F. Quasiperiodic fluc-
tuations of electron concentration in ionospheric F2
layer: seasonal and diurnal dependences . . . . . . .. 116
Biktash L.Z. Equatorial ionospheric variations caused
by different large-scale solar wind structures . . . . . 116
Biktash L.Z. Annual Variations of the Critical Fre-
quency foF2 at the Equatorial Ionization Anomaly
Station during the Two Last Solar Minima . . . . . . . 117
Bogatov N.A. The electromagnetic field generated by
capillary drops oscillations . . . . . ... ... ... .. 118
Bogdanov V.V., Zhivetiev I.V., Kaisin A.V., Polyukhova
A.L., Romanov A.A. Complex study of wave processes
in the ionosphere over Kamchatka . .. ... ... .. 118
Bogdanov V.V., Kaisin A.V., Polyukhova A.L., Ro-
manov A.A. Influence of winter cyclones of Kamchatka
region on ionosphere electron distribution . . . .. .. 119
Bogdanov V.V., Kaisin A.V. Possible self-consistent
mechanism of formation and disintegration of a ring

current . . . .. ..o Lo 120
Bryukhanova V.V. Cloud microstructure effect on the
polarization state of lidar signal . . . . . .. .. .. .. 121
Buechner J. Physics of potentially geoeffective solar
phenomena . . . . ... ... oL 122

Bychkov V.V, Perezhogin A.S., Shevtsov B.M., Polech
N.M. Lidar backscattering signals from the upper at-
mosphere at Kamchatka in geomagnetic disturbances . 122

202



1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

Cheremisin A.A.; Novikov P.V., Ivanov V.N., Zubachev D.S.,
Korshunov V.A., Lapshin V.B., Ivanov M.S.; Galkin K.A.
Gubko P.A., Antonov D.L., Tulinov G.F., Nikolashkin
S.V., Marichev V.N., Bychkov V.V.  Shevtsov B.M.
Observations of aerosol layers in the upper strato-
sphere after falling Chebarkulsko meteorite . . . . . . 123

Cherneva N.V., Agranat 1.V., Sivokon’ V.P., Vodin-
char G.M., Lichtenberger J. Comparison of whistlers
with lightning activity . . . ... .. ... ... .... 124

Druzhin G.I., Mel’'nikov A.N., Cherneva N.V. X-ray
source effect on VLF radiation diurnal period ampli-
tude . . . . .. 125

Edemskiy I.K., Malkova P.L., Yasyukevich Yu.V. Fea-
tures of wave packet generatin by solar terminator ac-
cording to GPS data from different latitude regions
for 2008 . . . . .. 125

Firstov P.P., Chernev LI., Makarov E.O., Cherneva
N.V. Investigation of steam mixture effect on geomedium
during its free outflow into the atmosphere (Mutnovks
parohydroterm field, Kamchatka) . . . . ... ... .. 126

Frolov V.L. The results of experimental studies of
the spatial structure of the disturbed region of the
ionosphere . . . . .. ... 127

Golubkov G.V., Manzhelii M.I. Decimetre and in-
frared radiation of the lower ionosphere during solar
activity increase . . . . . ... ..o 128

Gruzdev A.N., Bezverkhny V.A., Schmidt H., Brasseur
G.P. Effect of variations in short wave solar radiation

on atmosphere composition and dynamics according

to observations and modeling . . . . ... ... ... 129

Gubchenko V.M. Magnetosphere formation in the 3D
kinetic approach by solar wind plasma flow charac-
terized by shape of the particle distribution function.
The new parameters of interaction and new spatial
scalings . . . . ... 130

Klimenko V.V., Mareev E.A., Shatalina M.V. On the
level of atmospheric electric field fluctuations at the
long periods: T=1-100days . . . . ... ... ... .. 131

203



1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

1.36

Kozlov V.I., Mullayarov V.A., Tarabukina L.D., Toropov

A.A. Research of the electric field in Yakutsk in 2009-

2012 . . 132
Kumykov T.S. To the question of mathematical mod-

eling of electrokinetic phenomena in cloudy environment 133
Leonovich A.S., Mazur V.A. On resonance properties

of the Earth’s magnetosphere . . . . . . ... ... .. 133
Mandrikova O.V., Glushkova N.V., Zhivetiev L.V.

Method of modeling and forecasting of ionospheric

data based on the combination of wavelet transform

and autoregressive-integrated moving average models . 135
Marichev V.N. Investigation of variability of the back-

ground aerosol vertical structure above Tomsk in 2010-2011

carried out at IOA SB RAS lidar observatory . . . . . 136
Marichev V.N., Bochkovsky D.A. Analysis of poten-

tial capabilities of lidar measurements of air density

in the middle atmosphere . . . . . ... ... ... .. 136
Marichev V.N., Bochkovsky D.A. Behavior of air

temperature and density vertical distribution in the

middle atmosphere above Tomsk during stratospheric

warming and quiet periods. . . . . ... ... ... .. 137
Marichev V.N. Lidar investigations of sudden strato-

spheric warmings over Tomsk in winters of 2010,/11

and 2011/12. . . . .. oL 138
Marichev V.N., Bochkovsky D.A. Lidar measurements

of air density in the middle atmosphere. Modeling of

potential capabilities in spectrum UV region . .. .. 138
Mironova I.A. High Energy Particles and Atmospheric
Processes . . . . . .. . L L 139

Mullayarov V.A., Druzhin G.I., Argunov V.V., Abza-

letdinova L.M., Mel’nikov A.N. Two-point monitoring

of seismic areas in Kamchatka region by lightning dis-

cargesignals. . . . . ... L 140
Nagorsky P.M., Zuev V.V. Assessment of the Sta-

tus and Dynamics of the Ionospheric D region Using

Space-Based Radio Facilities. . . . . .. ... ... .. 140
Nagorsky P.M. , Ippolitov L.I., Kabanov M.V., Pkha-

lagov Yu.A., Smirnov S.V. Variations of meteorologi-

cal and atmospheric-electrical quantities in the plumes

from powerful forest fires. . . . . . ... ... ... .. 141

204



1.37

1.38

1.39

1.40

1.41

1.42

1.43

1.44

1.45

1.46

1.47

Nepomnyashchiy Y.A., Perezhogin A.S., Shevtsov
B.M. Dynamics of highly excited atoms of the upper
atmosphere . . . .. ... 142

Nikolashkin S.V., Ammosov P.P., Ignatiev V.M., Titov
S.V., Koltovskoy LI., Reshetnikov F.F. Vertical tem-
perature variations in winter atmosphere above Yakutsk

by optical measurement data . . . ... ... .. ... 142

Panchishkina I.N.; Petrov A.lL., Petrova G.G. Atmo-
sphere electric criterion of aerosol and radioactive pol-
lution of the atmosphere . . . . . ... ... ... .. 143

Petrova G.G., Petrov A.I., Panchishkina I.N., Starostina
O.P. Radon-222 as a factor, determining atmosphere
near ground layer electrical condition . . . . . . . . .. 143

Samokhvalov I.V. Detection of crystalline particles
in the atmosphere by the method of polarization laser
Sensing . . . ... ...l 145

Serovetnikov A.S., Sivokon V.P. Research of geomag-
netically induced currents in Kamchatka powergrid . . 145

Sivokon’ V.P., Sannikov D.V., Cherneva N.V., Druzhin
G.I. Nonlinear phenomena in whistlers . . . . . . . .. 146

Uvarov V.N., Isaev A. Yu., Lutsenko V.I. Relation of
geoacoustic emission and natural electromagnetic field 147

Vasilchenko S.S., Serdyukov V.I., Sinitsa L.N., Voronin
B.A., Kabanov D.M., Makarova M.V. Measurements

of water vapor total content in the solar spectrum of

the atmosphere . . . . . . ... oo oL 147

Vasilchenko S.S., Serdyukov V.I., Sinitsa L.N., Voronin
B.A., Polovtseva E.R. Study of collision-induced oxy-
gen complexes . . . . .. ... Lo 148

Voeykov S.V., Osipchuk V.N. Study of the depen-
dence of TEC variation intensity on radiosounding
geometry by GNSS . . . . . ..o, 149

1.48 Zelenyi L.M., Artemyev A.V., Petrukovich A.A., Vasko
LY., Malova H.V., Popov V.Y. Thin current sheets in
the Earth and Venus magnetotails . . . .. ... ... 150
2 Geophysical fields and their interaction 152

205



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

Akihiro Tkeda, Kiyohumi Yumoto, Manabu Shino-
hara, Teiji Uozumi, Kenro Nozaki, Akimasa Yoshikawa,
Bychkov V.V., Shevtsov B.M. Pi2-associated electric
and magnetic filed variations . . . ... ... ... .. 152

Akmanova D.R., Vikulin A.V., Dolgaya A.A. Inter-
action of volcanism, seismicity and tectonics as a geo-
dynamic process . . . . . . ... ..o 153
Afanasyeva A.A., Lukovenkova O.0. Automatic de-
tection of geoacoustic emission pulses on the basis of
matching pursuit method . . . . .. .. ... ... .. 153

Babakhanov 1.Y., Basalaev M.L., Dumbrava Z.F.,
Khomutov S.Y., Poddelsky I.N. New magnetometers
GSM-19FD (GEM Systems) and Mag-01H (Barting-
ton Instruments Ltd) at observatories of IKIR FEB
RAS and its opportunities for geophysical researches . 154
Balabin Yu.V., Germanenko A.V. Gamma background
increase during precipitation: its origin and energy
balance . . . . ... ..o 154
Bogomolov L.M. From hypothesis of undeground dis-
charges towards models of relationship of seismicity
and electromagnetic effects . . . . . .. ... ... 155

Bogomolov L.M., Sycheva N.A., Sychev V.N. On
the signatures of geoefective solar flares and magnetic
storms in the varialions of seismic noise level . . . . . 156
Borisov S.A., Borisov A.S. Hydrophone monitoring of
microseismic activity on the Southern Kuril Islands in
2011-2012 . . . .. 157
Buraev A.V. Mathematical modeling of regional man-
ifestations of solar activity and their relationship with
extreme geophisical processes . . . ... ... ... .. 158
Cherneva N.V., Mel'nikov A.N., Holzworth R.H., Ivanov
A.V., Druzhin G.I., Firstov P.P. Identification of light-
ning with explosive eruption ash clouds of Kamchatka 158
Dudko O.V., Lapteva A.A. About the regularities of
propagation of shift deformations in incompressible
nonlinear-elastic media . . . . . . .. ... ... ... 159

Grunskaya L.V., Efimov V.A., Rubay D.V. Investi-
gation of the interrelation of moon-solar tides with
electromagnetic layer of the atmosphere boundary layer160

206



2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

I'in I.A., Noshchenko D.S., Perezhogin A.S. About
Rikitaki system for geodynamo modeling . . . . . . . . 160
Kazuo Shiokawa, Yuichi Otsuka, Nozomu Nishitani,
Shin Suzuki, Smirnov S.E., Shevtsov B.M., Poddelsky
LN. Observations of airglow and geomagnetic pulsa-
tions at Paratunka and Stecolny . . . ... ... ... 161
Larionov I.A., Marapulets Yu.V., Mizhchenko M.A .,
Solodchuk A.A., Shevtsov B.M. Peculiarities of sedi-
mentary rock geodeformation processes at "Karimshina”
station . . . . ... L 162
Lobanov A.V., Tsetlin V.V., Faynshteyn G.S., Alek-
seev V.A. Reaction of semiconductor materials and
water on the influence of radiation, cosmophysical and
geophysical factors of environment . . . . . ... ... 162
Loshkarev P.A., Tohkiyan O.0., Musienko V.A., Shishkin
A.A. Development of a United Geographically-Distributed
Information System as the basis of Russia ground in-
frastructure for Earth remote sensing from space . . . 163
Malkin E.I., Uvarov V.N. Anthropogenic noise in ob-
servations of natural electromagnetic field . . . . . . . 165
Manabu Shinohara, Akihiro Ikeda, Akimasa Yoshikawa,
Vasily V. Bychkov, Boris M. Shevtsov, Kiyohumi Yu-
moto, MAGDAS/CPMN Group DP2 type electric field
fluctuations observed by FM-CW HF radar network . 165
Mandrikova O.V., Zhizhikina E.A. Method of geo-
magnetic data analysis based on the combination of
wavelet transform with radial basis neural networks . . 167
Mandrikova O.V., Solovyev I.S. Model and algorithms
for geomagnetic data analysis in the tasks of detec-
tion of geomagnetic disturbances and calculation of
geomagnetic activity index . . . . . ... ... .. .. 168
Mandrikova O.V., Zalyaev T.L., Belov A.V., Yanke
V.G. Cosmic ray variation modeling according to neu-
tron monitors data and detection of their intensity
ground enhancement precursors . . . . . . . . .. ... 169
Mandrikova O.V., Polozov Yu.A. Selection of anoma-
lies in ionospheric parameters on the basis of combi-
nation of multiscale wavelet-decomposition and neural
networks . . . . .. ... 169



2.24

2.25

2.26

2.27

2.28

2.29

2.30

2.31

2.32

2.33

2.34

2.35

2.36

Marapulets Yu.V., Shcherbina A.O. Features of geoa-
coustic signal flow azimuthal distribution in the con-
ditions of deformation process variability in the near-
surface rocks . . .. ..o oL oo 170
Marapulets Yu.V., Rulenko O.P., Mishchenko M.A .,
Larionov I.A. Results of investigation of the relation
between geoacoustic emission and atmospheric elec-
tric field in Kamchatka . . . ... ... ... ... .. 171
Moroz Yu. F., Moroz T.A. Anomalous geomagnetic
field variations in electric conductivity of the Earth

associated with seismicity . . . . . ... ... ... .. 172
Moroz Yu. F., Moroz T.A. Time Variations in Mag-
netotelluric Transfer Functions in Kamchatka . . . . . 173
Parovik R.I. Some properties of fractal parametric
oscillator. . . . ... .. 174

Perevalova N.P., Sankov V.A., Astafyeva E.I., Zhupityaeva
A.S. Investigation of earthquake magnitude effect on
generation of wave disturbances in the ionosphere . . . 175
Ragozina V.E., Ivanova Yu.E. The evolution equa-
tion for the shock deformation problems of nonlinear
elastic inhomogeneous mediums . . . . . ... ... .. 176
Semakov N.N. Peculiarities of the Earth magnetic
moment change according to the observations at dif-
ferent points of the Earth surface . . . . . .. ... .. 176
Serafimova Yu.K. Methodical aspects of estimation
of trigger effect of seasonal prevalence on seismicity . . 177
Smirnov S.E., Mikhailova G.A., Kapustina O.V. Geo-
magnetic storm effect on quasi-static electric field and
meteorological quantities in the near-ground atmosphere178
Solodchuk A.A., Marapulets Yu.V., Mishchenko M.A.
The results of investigation of geoacoustic emission
daily variation at Mikizha Lake during 2006-2011 . . . 179
Sychev V.N., Bogomolov L.M. Potential of Non-Linear
Dynamics Methods for Analysis of Geophysical Series
and Seismicity . . . ... ... 179
Tristanov A.B., Marapulets Y.V., Lukovenkova O.0.,
Afanasieva A.A. Sparse approximation method in the
analysis of acoustic emission signal morphological fea-
tures . . ... Ll Lo 180



2.37 Vodinchar G.M., Feshchenko L.K. Dynamo in a spher-
ical shell, controlled by Poincaré operator eigenmodes

Physics of earthquake precursors
3.1  Alimov O.A., Blokhin A.V. Seismic activity effect on
turbulence development in Ej sporadic layer of the
ionosphere . . . . . . . ... e
3.2 Abhijit Choudhury, Barin Kumar De, Anirban Guha,
Rakesh Roy VLF nighttime amplitude as a precursory
signal from earthquakes . . .. ... ... ... ....
3.3 Barin Kumar De, Abhijit Choudhury, Anirban Guha,
Rakesh Roy A statistical report on atmospheric ver-
tical electric field as a precursory signature for earth-
quakes observed from North-East India . . . ... ..
3.4 Bobrova M.E., Perezhogin A.S. Deformation changes
of the Earth’s crust in the area of high tectonic stress
3.5 Bogdanov V.V., Pavlov A.V. Analysis of peculiari-
ties of seismic event spatio-temporal distributions in
Kamchatka region during 1990 - 2013 based on prob-
abilisticmodel . . . .. .. ... oo oL,
3.6 Gavrilov V.A., Poltavtseva E.V., Booss Ju.Ju. Appli-
cation of underground electric antennas in the stress-

181

183

186

stain state monitoring system of geological environment 187

3.7 Isakevich V.V, Isakevich D.V., Grunskaya L.V, Firstov
P.P., Makarov O.E. The adaptation of the analyzer
of eigen vectors and a signal component for the soil
radon monitoring data at the net of the stations of
Petropavlovsk-Kamchatsky geodynamical ground with

the aim to expose herald anomalies of heavy earthquakes188

3.8 Jusoh M.H., Huixin Liu, Yoshikawa A., Uozumi T.,
Yumoto K. Possible influence of Geomagnetic Sq vari-
ations on Earthquakeevents . . . . . . ... ... ...

3.9 Konovalova N.A., Alimov O.A., Kalashnikova T.M.
Seismic detection of superbolide explosion in the at-
mosphere . . . .. ... L o

3.10 Kopylova G.N., Sizova E.G. Medium-term forecast
of the seismic event on February 28, 2013 , M = 6.9,
Kamchatka, on the data of water level observations in
E-1 well : an example of precursor parametrization .

209

. 191



3.11 Korsunova L.P., Khegay V.V. On the efficiency of
the method for selection of ionospheric precursors of
earthquakes based on the parameters of Es and F2
layers . . . ..o

3.12 Mishchenko M.A.; Marapulets Yu.V., Larionov I.A.,
Solodchuk A.A. Investigation of geoacoustic emission
disturbances at Mikizha lake during 2002-2012

3.13 Nepomnyashchiy Y.A. Hardware-software system for
the registration of surface rock deformation. . . . . . .

3.14 Romanov Aleksey, Romanov Aleksandr Project PRE-
EARTHQUAKES - monitoring earthquake precursors:
strategy and first results . . . . . ... ... oL

3.15 Rulenko O.P.; Kuzmin Yu.D. Increase of radon and
thoron volumetric activity at Kamchatka before the
catastrophic earthquake in Japan on March 11, 2011

3.16 Sheremetyeva O.V., Popova A.V. Characteristics of
the seismic process within the statistical diffusion model
of plasticflows . . .. ... ... ... .. .......

3.17 Uvarov V.N., Isaev A.Yu., Pukhov V.M., Sannikov D.V.

Mel’nikov A.N. Acoustic-electromagnetic radiation of
the lithosphere . . . . . .. ... . ... ... . ....

210

. 194

195

)



