bYAYILME
JEMJIETPACEHWA NYYLLE
BUAHbI U3 KOCMOCA
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NPOrHO3UPOBAHUE TAKMX MPUPO/HBIX KATACTPO®, KAK 3EMAETPACEHHS, ABNAETCA OJHOA U3
HAMBONEE AKTYANbHbIX MPOBAEM COBPEMEHHOA HAYKM. YUCNO 3EMETPACEHMA HA HALIEW
MNAHETE C KAMZbIM r0JI0M PACTET: B 2011 r0OAY WX BbIN0 5483, A B 2012 01 UX YACNIO YBE-
JIWYANOCH 10 11 049. BOJNbILIOE 3HAYEHUE A1l YMEHBIIEHWS YUCIIA IEPTB U MATEPHAJIbHBIX
NOTEPb B PAVOHAX NPEANO/ATAEMbIX 3EMJETPACEHMA MOMET ChIrPATb 3IO®EKTUBHASA CUCTEMA
MPOrHO3A, OCHOBAHHAA HA NPUHLIUNMANBHO HOBbIX METOJIAX M TEXHOJIOTUAX MOHUTOPHHIA, B
TOM YUC/IE KOCMUYECKHMX.

B POCCHM PELIEHMEM 3TOW NPOBEMbI, PABHO KAK M APYTHX, CBA3AHHDIX C A3POKOCMUYECKUM
MOHHUTOPUHIOM 3EMAIW B LIENOM W NPUPOJHBIX KATACTPO® B YACTHOCTH, 3AHUMAETCA HAYYHO-
WUCCNEAOBATENLCKUA MHCTUTYT A3POKOCMUYECKOTO MOHMTOPHHIA «A3POKOCMOC». 0 PEAJIb-
HOCTH UCNOAL30BAHMSA COBPEMEHHbIX METOJI0B M TEXHOJIOTMA KOCMUYECKOr0 MOHUTOPHHIA,
PA3PABOTAHHBIX B 3TOM WHCTUTYTE, Il U3YYEHUA W PAHHETO BbIABNEHMA NPEABECTHUKOB
3HAYUTENbHBIX CEWCMUYECKMX COBbITUA HALIEMY KOPPECMOHIEHTY PACCKASAN ET0 AUPEKTOP
- AKAIEMUK BOHJIYP B.I.

— Banepnii IpuropnreBuy, kak Bl
OIIEHMBAaeTe COCTOSIHHE JieJl ¢ pa3pa-
0OTKOIi METOJ0B M CHCTEM NPOrHO3a
3emiieTpsiceHmii?

— Ilpenckazanue 3emierpsice-
HUI 0 CHX TTOp SIBJISIETCS 10 KOHIIA
He pelleHHo# Tmpobimemoii. Cyiie-
CTBYIOIIIME METOIbI U CUCTEMBI MO-
HMTOPHMHIA CEMCMOOITACHBIX TEPPU-
TOpPUiA CITOCOOHBI JaBaTh IOCTOBEP-
Hyl0 MHMOpPMAILIMIO O 3eMJIeTpsice-
HMSIX JIMIITb HETTOCPEACTBEHHO Tepe
CaMMMM TOJYKaMHU (32 HECKOJBbKO
necaTtkoB cekyHn). CoBpeMeHHasi
celcMOoJIoTHsI TIO3BOJISIET 1aBaTh Ha-
JIEXKHBIE JIOJITOCPOYHBIE TTPOTHO3bI
(3a HECKOJIbKO JIET J0 3eMJIeTpsice-
Huii). I[Ipy 3TOM J0CTaTOYHO TOY-
HO YKa3bIBalOTCSI MECTa, TJI€ MOTYT
MPOM30UTH CEMUCMUYECKUE COObI-
tist. OIHAKO TakuWe IPOTHO3bI He
ITO3BOJISIIOT YKa3bIBaTh BPEMsl CBEP-
LIEHUSI TaKMX KaTacTpo(UUECKUX
MPUPOIHBIX siBIeHni. CpenmHecpoy-
HbIE TIPOTHO3BI MEHEEe JTOCTOBEPHHBI,
a KpaTKOCPOYHOE TIPOTHO3MPOBAHUE
3eMJICTPSICEHUI, Hamboyiee BakKHOE
JUTST TIpEAYTIPEXXIEeHUST HaceleHusl, B
HacTosIIee BpeMsl MPaKTUUECKU He
pa3BUTO.

M3-3a OTCYTCTBUS KpaTKOCPOU-
HOTO IMPOTHO3a 3eMJIETPSICEHUM CITy-
YUJIOCh MHOTO TTeYaTbHBIX COOBITHUIA,
B TOM YMCJIe, HAl[pUMep, Tpareaus,
mpou3olieaiiasi B AmMoHuu B MapTe
2011 roma. B pesynbrare Mmerazemiie-
TpsiceHust Toxoky-Oku (MarHuTtyaa
M-9,0), cBepmmBiierocsi 11 mapta
2011 . y BocrouHoro mnoGepexbsi
ocTpoBa XOHCIO M TOCJIEIOBABILETO
3a HUM KaTacTpo(HUYECKOro IyHa-
MM, TTIOTUOJIM W TIponaii 6e3 BeCcTu
oonee 19 Teicsu yenosek. [Ipouso-
nuia aBapust Ha ADC «Dykycuma- 1»,
B pe3yJIbTaTe KOTOPOU palioH B paau-
yce 20-TU KUJIOMETPOB OT CTaHLIMU
cTaj 30HOW oTuyXneHus. [lomHas
JINKBUIALINS TIOCJICICTBUI aBapuu
Ha maHHoi ADC 3aitmer 30—40 neT.
DKOHOMUYECKUI yuepd OT 3Tou
MIPUPOTHONM KaTacTpo(bl COCTABUI
noutu 210 muipa nonapos CLLIA.

— B KakoM HanpaBJieHHH JO0JDKHBI
HATH HMCCJEeOBAHHUS, HANpPaBJIEHHbIE
HA NOBbIIIEHHE TOYHOCTH U HAJIEIKHO-
CTH NMPOTHO3a 3eMJIeTPSCEHH?

— JIOCTOBEpHOCTh M TOYHOCTH
MPOTHO3a 3eMJIETPSICEHUI BO MHO-
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TOM OIpenessieTcs 00bEMOM U Kade-
cTBOM MH(bOpMaIUU 00 aHOMAJIUSIX
pa3JIMYHBIX TapaMeTpoB, BO3HU-
KalolMUX BOJM3M TMOTEHIIMATbHBIX
O0YaroB B TIEPUOM IIOATOTOBKU U
IMPOTEKAHUSI CEMCMUYECKUX COOBI-
TUI. DTU aHOMAJIMHU TIPOSIBIISIIOTCSI,
HanpuMmep, B M3MEHEHHMHU YPOBHS
TOA3EMHBIX BOJI, SMaHAIIMK pa3ind-
HBIX Fa30B U a3p030Jieid, BapUaIUsIX
TETUIOBOT'O, MATHUTHOTO U TPaBUTAa-
LIMOHHOTO TOJIei, WHTEHCUBHOCTH
SJIEKTPOMAarHUTHOTO  M3JIy4EHUs,
a TakXe MHOIMX IPYTHMX IapaMme-
TPOB, IOCTYIHBIX [JISI PErucTpa-
LIMUA C TIPUMEHEHUEM CIICIIUATbHBIX
METOJIOB M ammapaTypbl. DTH aHO-
MaJlud MCIIOJIB3YIOTCSI B KadyecTBe
Pa3IMYHBIX TIPEABECTHUKOB (Treo-
dusngeckux, TUIPOJIOTNYECKIX,
TE€OXUMUYECKUX, TeOJIOTUYECKUX,
METEOpPOJIOTUIECKUX, OUOJIOoruYe-
CKHUX) Ul TIPOTHO3a 3eMJIeTpsice-
Huii. I[lpu TIpoBemeHUM Hay4yHBIX
WCCNIeIOBAHUM, HaIlpaBJIEHHBIX Ha
MOBBIIIEHUE TOYHOCTUA U HAJIEKHO-
CTU MPOTHO3a 3eMJIETPSICEHU, TTpe-
XJI€ BCErO CWJIBHBIX C MAaTHUTYIaMHU
M > 5, oCHOBHOE BHUMaHME JOIK-
HO YAEJSITbCSI BBISIBJICHUIO KPaTKO-
CPOYHBIX MPEIBECTHUKOB, IIPOSIB-
Jistomuxcs 3a 1—7 nHe o ceicMu-
YeCcKUX COoOBbITU. BaxxHyio poib B
pPErUCTpallMy TaKUX MPEIBECTHUKOB
MIPU MOHUTOPUHTE CENCMOOTACHBIX
TEPPUTOPUI UTPAIOT COBPEMEHHBIC
KOCMUYECKUE METONbl U TEXHOJO-
TUU.

— Yro cnenano uccienoBaTesiMiu
Bamero HUN «<ABDPOKOCMOC»
JUIS pelieHusl TAKo# npoodsiemMbi?

— IlpoBeneHHble McCCIeIOBaHUS
MO3BOJIMJIN BBISIBUTH JECSITKM ITa-
paMeTpoB, TMPUHIUMHUAIBHO PEru-
CTPUPYEMbIX U3 KOCMOCa, KOTOpbIE
MOXHO WCIIOJIb30BaTh ISl JUCTaH-
LMOHHOTO MOHUTOPHMHIA CEeHCMO-
OIMAaCHBIX TeppuTOopuii. OQHAKO 10
pa3HbIM MPUYMHAM, MHOTIA TeXHU-
YECKUM, UHOTa S KOHOMUYECKHUM, B
HACTOSI11I€e BPEeMSI HeJIb3s UCIIOJIb30-
BaTh Cpa3y Bce 3TU napaMeTphl. Benb
npexne, 4eM IpeIOKUTh KaKue-
JIM0O0 U3 HUX ISl TIPAKTUYECKOTO UC-
MOJIb30BaHUSI B KAYeCTBE HAJIEKHBIX
MPEeIBECTHUKOB  3eMJICTPSICEHUIA,
HYXHO IIPOBECTU LIMPOKOMACIITA0-
HbIe HAyYHbIC UCCIIEIOBAHMS, a TaK-
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Xe pa3paboTaTh ClielHraabHbIE Me-
TOJABI M TEXHUYECKHE CPEACTBA IS
UX PErucTpanuu. DTo TpebyeT Mpu-
BJIEYeHUsT OOJIBIIOTO YMCIA CIEI-
aJTMCTOB BBICOKOTO KJIacca U BIIOXeE-
HUS 3HAYUTENIBHBIX CPEICTB.

Ha ocHoBe uccriemnoBaHmii, rmpo-
BEICHHBIX B HAllleM WHCTUTYTE,
yoajioch pa3paboTaTh psSI  HOBBIX
METOIOB M TEXHOJOTMI IMCTAHIM-
OHHOM pEerucTpaldd HM3 KOCMOCa
pa3IMYHBIX TAPAMETPOB, XapaKTe-
PU3BYIOIIMX COCTOSIHHE CPEIBI Ceiic-
MOOIIACHBIX TEPPUTOPUIA, TIPUIEM C
UCTIOJIb30BAHUEM  CYIIECTBYIOIIUX
MpudOpoOB (MHOTOCTIEKTPATBHBIX

ONTUYECKUX, TEIUIOBBIX, CIEKTPO-
METPUYECKHX, PaTUOJIOKALIMOHHBIX,
arrmapaTypbl MarHUTHOM W TpaBU-
TAllMOHHOM CBEMOK M JIp.), a TaKXKe

CPEICTB COBPEMEHHBIX CHYTHUKO-
BbIX HABUTAIIMOHHBIX CHUCTEM. YXKe
B HACTOSIIIee BpeMs C MX ITOMOIIIBIO
MOXHO PErMCTPUPOBATh MUHUMYM 5
Pa3IMYHBIX THUIIOB KPAaTKOCPOYHBIX
MNPEIBECTHUKOB 3HAYUTENIBHBIX (C
MarHutygamu Oosbliie 5) ceicMmu-
YECKUX COOBITUI. BDTO ITO3BOJISIET
MEPEUTH K dTaITy MTPAKTUIECKOTO UC-
MOJIb30BAHUS TIOJYYEHHBIX Pe3yiIb-
TaTOB [JII KOCMHYECKOTO MOHHTO-
PpUHTra CECMOOIACHBIX TEPPUTOPHIA.

— Pacckaxure noapoOHee, Kak
HCIOJIB3YIOTCS MapameTpbl, huKcupy-
eMble anmnaparypoi, yCTAHOBJIEHHO¥
Ha UC3, nis MoHMTOpHHTA celicMO-
ONACHBIX TEPPUTOPHIA.

— Hawm ynanmoch pa3paboraTts crie-
LAAJIbHBIE METOHNbl U TEXHOJIOTHH
JUCTAaHUMOHHOTO 30HAMPOBAHUS U
ONEPAaTUBHON 0OO0pPaOOTKM OOJIBIIMX
00BEMOB JTAHHBIX, (POPMUPYEMBIX
Pa3IMYHON KOCMMYECKOH artmapary-
POIi, IS pEeTUCTPALIMi aHOMAaJTbHBIX
BapUallii pa3IUIHBIX (PU3UIECKUX
IOJIE B CEMCMOOMACHBIX PErMOoHaXx,
KOTOpPBIE  SIBJISIIOTCSI  KPaTKOCPOY-
HBIMM TIPEIBECTHUKAMH CHIIBHBIX
3emsieTpsiceHuit. Il1aBHOIT 0COOEH-
HOCTBIO HAlIero Ioaxoia SBISeTcs
KOMIUIEKCHBI aHaJIU3 aHOMaJIuii
Pa3IMYHBIX reo(U3NIECKUX TTapame-
TPOB, PETUCTPUPYEMBIX B TIpOIiecce
KOCMHMYECKOTO MOHUTOPUHTA, KOTO-
pbl€ XapakKTepU3yIOT CEeHCMUUYECKYIO
aKTUBHOCTb, B TOM 4YMHCJI€ TaKHX,
HalpuMep, Kak: TeoquHaMHUYECKHe

0COOEHHOCTU B paiiOHax IOArOTOB-
KU K 3eMJIETPSICEHUSIM, BBISIBJISIEMbIE
IIyTeM aHaJiu3a WU3MEHYUBOCTU CH-
CT€M JIMHEAMEHTOB pPa3HOBpPEMEH-
HBIX KOCMMYECKUX W300pakKeHMIA;
U3MEHEHUS] XapaKTePUCTUK HOHO-
cepbr 3emnm (repectpoiika Bep-
TUKAJIBHBIX MNpPO(UIei 3JIeKTPOH-
HOM KOHUEHTpAIlMHh, W3MEHEHUS
00UIETr0 AJIEKTPOHHOTO COAEpPKAHMS
U MaKCUMaJIbHOW KOHIIEHTpPALIMU
9JIEKTPOHOB B ciioe F)) Hanx 30Hamu
TOTOBSIIIETOCST 3€MJIETPSICEHMST; aHO-
MaJIbHbI€ BapuWalluy TeMIlepaTyphl
36MHO MOBEPXHOCTU U TIPU3EMHOIO
CJI0S1 BO3[lyXa, a TAKXKe MHTEHCUBHO-
CTU YXOJSIIIETO 3JIEKTPOMArHUTHOI'O
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Oouibllie 5, MPOU3OMICAIINX B pa3-
JIMYHBIX paiioHaX 3eMJIM, TTOKa3aju,
YTO 3aMETHbIE TIPOSIBJIEHUsST Hedop-
MalLIMOHHBIX BOJIH, BBISIBJISIEMbBIX ITy-
TE€M aHaJIM3a JIMHEAMEHTHBIX CUCTEM
Ha KOCMMUYECKUX M300paKeHUSIX,
HauMHAIOTCS 00bIYHO 3a 1—3 Mecsia
10 Hayasja 3eMJIeTpsSICeHU (B 3aBU-
CUMOCTH OT PEruoHa M CWJIbl 3€M-
JIETPSICEHUIT), a UX 3aTyXaHue Ipo-
UCXOOUT uyepe3 1—3 Mecsma mocie
3emierpsiceHuit. [Ipu 3TOM Makcu-
MaJIbHble U3MEHEHMSI CHCTEM JIMHE-
AMEHTOB TpoucxoasT 3a 7—30 mHeit
JI0 Havajia CEMCMUYECKUX COOBITHIA.
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DTO SIBJISIETCSI BaXKHBIM reoJuHaMH-

YECKUM IIPEIBECTHUKOM 3eMJIETPSI-
CEHUM.

— Hackonbko peasbHO ceroaHs
obecneynTh KPATKOCPOYHOE HPOrHO-
3MpPOBAaHHE 3eMJIeTPSCeHHid W CBO-
€BPEeMEHHO OMNOBellaTh HacejJleHHe O
BPEMEHH M MecTe 3THX KaracTtpodu-
YeCKHX COObITHI?

— Kak s yxe orMmeyays B Haya-
Jle Haweu Oecenbl, JOCTOBEPHOE
KpPaTKOCPOYHOE TPOTHO3MPOBAHUE
CWIbHBIX 3€MJICTPSICEHUI SIBJISIET-
Csl KpailHe CIIOXHOW MpoOJIeMON.
Iloxa MblI ele He MOXeM obecrie-

YUTh TMPEIOCTABICHUE PETYISIPHBIX
HAJEXHBIX TMPEAYNpPeXIeHUH O ro-
TOBSIUXCA CEMCMUYECKUX COOBITU-
AX B HAllU MOOWJIbHBIE Tele(OHBI
u HOyTOyKM. OHaKo 3Ta mpobiema
MOXeT OBbITh pa3peliuMma B Hejalie-
KOM OyayllieM IMpu pa3BUTUU U 1IN~
POKOM TPUMEHEHUU KOCMMYECKHUX
METOJ0OB Y TEXHOJIOTUA MOHUTOPUH-
ra CEMCMOOMACHBIX TEPPUTOPUI, a
TaKXe JOCTUXXEHUN COBpPEMEHHOM
ceiicMonoruu. [Ipu 3TOM HamboOIIb-
IIA€ MEePCHEKTUBBI CBSI3aHBI C HC-
I0JIb3YEMBbIM HaMM TIOIXOJO0M, 3a-
KJIIOYAIOIIMUMCSI B KOMITJIEKCHOM
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aHajiM3e pasMYHbIX Teodu3nye-
CKMX ITapaMeTPOB, PETUCTPUPYEMBbIX
KaK M3 KOCMOca, TaK M Ha3eMHbIMU
CpeICTBaMU.

Jlnst yCKOpeHUsl pelleHMs] 3TOi
NnpooOJieMbl  HEOOXOAMMO  MPOJIOJ-
XaThb TIpoBeleHUEe (yHIaMeHTalb-
HBIX, TOUCKOBBIX U MPUKJIATHBIX Ha-
YIHO-UCCIIEN0BATEIbCKUX pa0OT ISt
omnpezesieHUs] HauboJiee TOCTOBEP-
HBIX KPaTKOCPOYHBIX U CPETHECPOU-
HBIX TIPEIBECTHUKOB CEMCMHMUYECKUX
COOBITHIA, BBISIBJIEHUSI MX TIPUPOJIBI 1
BHEJIPEHUS PE3YJIBTATOB 3TUX pabOT
B MPAKTUKY.

— Kakum, no Bamemy mueHuio,
JIOJDKEH CTaTh CJIEAYIOIMiA 3Tan C03-
JAHUSI CHCTEMbI CeiCMHYECKOro Mo-
HUTOpPUHIa?

— J1n1s1 TPOrHO3UPOBAHMSI 3EMJIe-
TPSICEHU, KaK M IPYTUX TIPUPOIHBIX

KaTacTpod, HeoOXOAMMO CO3/1aTh
KOMILICKCHYIO CUCTEMY MOHUTOPUH-
ra, KOTopasi 1o3BoJisijia Obl UHTETpU-
pOBaTh Kak JIaHHbIE, TOJIy4aeMbI€ U3
KOCMOCA, TaK ¥ Ha3eMHBIE ITaHHbIE.
Hawubonee nmepcrneKTMBHBIM IO~
XOJIOM JUISI peLIeHUs TAKOU CII0KHOM
MpoO0JIeMbI, KaK MPOTHO3 3eMJIETPsI-
CeHUH, MPENCTABISIETCS HUCMOJb-

30BaHME METOJOB KOMILIEKCHOTO
aHaJIM3a Pa3IMYHbIX Te0(PU3NIECKUX
MoJIeH, SIBJISTIOIIMXCSI KPAaTKOCPOY-
HBIMM W CPEIHECPOYHBIMU TIPE-
BECTHUKAMM 3eMJICTPSICEHUI, PeTu-
CTPUPYEMBIX M3 KOCMOCa, a TaKXe
CeThI0 HA3eMHBIX CEMCMUYECKUX
CTaHLUA IIPA MOHUTOPUHTE CEUCMO-
OITaCHBIX TEPPUTOPUIA.

BDdbheKTUBHOCTD  TTPUMEHEHMS
KOCMUYECKUX METOIOB [UISI TaKOTO
MOHMTOPUHTA HATJISIAHO TIPOIEMOH-
CTPUPOBAJIM PE3YJIBTaThl UCCIIEIOBA-
Hui, BeinosHeHHBIX HUU «ABPO-
KOCMOC».
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