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CylecTBYIOIIHE CITYTHUKOBBIE CUCTEMBI HAOIIONECHUST ¥ TEXHOJIOTHU 00pabOTKM TaHHBIX 00eCIIe -
BalOT COTHU MHJUTMOHOB U3MEPEHUI pa3INMYHBIX Te0(MU3NIECKUX U MTPOCTPAHCTBEHHBIX ITapaMeTPOB
oKeaHa, aTMocdephl ¥ cyliu B JlaTbHEeBOCTOUHOM perroHe B IeHb. C UCITOIb30BaHMEM WHOOPMALIUH
CITYTHUKOBBIX IICHTPOB COTPYAHMKAMM MHCTUTYTOB [lanpHeBOCTOUHOTO oTnelieHuss PAH perrarorcst
pa3IMYHbIC HAYYHBIC 3aa4d B CICAYIONINX 00JACTAX HayK O 3eMJie: pellleHue 3a1ady CTPYKTYPHOU
T'€0JIOTUY W TEeKTOHUKU: BBISIBIICHU ST TUHEAMEHTOB, Pa3pbIBHBIX HAPYIIEHW A, TCKTOHUUYECKUX OJIOKOB
pa3Hoii cTeNeH! IepepaboTKH, YTOYHEHWE TPAHUII Te0JIOTMISCKUX CTPYKTYP M 30H Pa3IMIHBIX TUTIOB;
WCCIIeI0BaHME PYNIOHOCHBIX ITomaaeii JlanpHero Bocroka Poccuu mitst ToCcTpoeHM I MUHEpareHMYeCKMX

PEKOHCTPYKIIMMA.

Karuesvie crosa: ducmanyuonnoe 30Houposanue, JlaavHuii Bocmok, eeonoeus.

HanpHuit Boctok Poccum n3naBHa nmpuBjeKall
BHUMAaHME I'€0JIOrOB U re0(PU3KUKOB; O1arogapsi CBo-
€My TMTOJIOKEH M IO B IJ100aJ1IbHOM CUCTEME CKJIaIuaThIX
CTPYKTYp TUXOOKEaHCKOI0 pyTHO-TEKTOHUYECKOTO
rnosica U B TO XK€ BpeMs — KaK 00J1acThb repexoaa oT
KPYIMHENUIIEro KOHTUHEHTA K BEJIMYaUIIEeMy OKe-
any. Ilpencrasisiioch, YTO UMEHHO 3[1€Chb MOXHO
MOJYYUTh PELIEHWE MHOTHX CIIOPHBIX BOMPOCOB
SHJOT€HHON T€0JIOTMX U BBISBUTH OOIIME 3aKO-
HOMEPHOCTHU, paclIupuB, TAKUM 00pa3oM, KpyT
MOCTaBJIEHHBIX 33724 pa3pabOTKOl KPYIHBIX TEO-
peTuyecKux mmpodieM. Y neficTBUTEIbHO, ClIenys Ha
BOCTOK OT BHYTPEHHHMX pallOHOB A3MaTCKOTO KOH-
TUHEHTAa B CTOPOHY TuX0ro okeaHa, MOXXHO BUIIETh
MOCJEA0BATENbHYIO CMEHY JOKEMOPUMCKU X LIIUTOB
najie030MCKUMUI, ME3030MCKMMU M KAWHO30MCKUMU
CKJ1aaJaThIMU (OpOreHHBIMM) MOSICAMHU, 3aT€M BIla-
JTVUHaMU COBPEMEHHBIX OKPAMHHO-KOHTUHEHTAJIb-
HBIX MOPEWN, a TMOCIEIHUX — CEUCMOTEKTOHUYECKU
AKTUBHBIMU BYJIKAHUYECKUMU OCTPOBHBIMU AyTaMU
U COMPOBOXAAIOIIMMU UX TJTyOOKOBOIHBIMU XKEJO-
o6amu. HakoHel, eliie najee — BHEIIHE CITOKOMHBIMU,
HO XapaKTepU3yIOUIUMUCI aKTUBHBIM MOJABOJHBIM
TOJIEUT-6a3aJIbTOBBIM BYJJKAHU3MOM HEOOBATHBIMU
MPOCTPAHCTBAMM OKEAHMUECKOT0 JIOXKA. DTO Haubo-
Jiee MOJTHBIM Ha 3eMJIe PSI CTPYKTYP, BEIpaKalo Ui
nepexoll OT APEBHEMIINX YYACTKOB MOIIIHOM, OYEHb

CJIOKHOW KOHTHMHEHTAJbHOU KOPHI YEpE3 €€ IMpo-
MEXYTOYHbBIE TUIIBI K TOHKOM ¥ Be€ChbMa IIPOCTOMH 110
CBOEMY CTPOEHUIO OKeaHMUeCKoi Kope (XaHUyK 1
ap., 2009).

CIIYTHUKHU 1 HEHTPLI IIPUEMA
N OBPABOTKU JAHHBIX

CyliecTByIOIIMe CIIYTHUKOBBIE CHUCTEMBI
HaOJMI0NeHUS U TEXHOJOTUM 00pabOTKU JaHHBIX
o0ecreynBaOT COTHU MUJIJIMOHOB U3MEPEHU I
pa3JIMYHBIX TeO(U3NUYECKUX U IMPOCTPAHCTBEH-
HBIX MTapaMeTPOB OKeaHa, aTMOCGephl U CYIIU B
Ha1bHEeBOCTOYHOM PETUOHE B ICHbD.

B atom perunoHe paboraloT aBa llenTpa cmyT-
HUKOBOTO MOHUTOPUHTIA MPUPOTHON Cpedbl:
Poccuiickoit AkageMmuu Hayk, I. BraguBoCTOK U
¢unuan HayyHo-uccaenoBaTeIbCKOro leHTpa Koc-
Muyeckou ruapomereoposioruu «Ilnanera» (HUILL
«IInanera»), r. XabapoBcCK.

HUAII «IInaHeTa» — Beaylias opraHu3aliusl
Poccuu o akcrutyaTaliiu ¥ pa3BUTHUIO HAITMOHATb-
HBIX KOCMUYECKHUX CUCTEM TUIPOMETEOPOJIOrnye-
CKOro, okeaHorpauuyeckoro, rejiuoreopusnye-
CKOT'O MOHUTOPHMHTA U MOHUTOPUHTA OKPYKalolei
cpedbl, a TakKxXe MO0 IIpueMy M 00paboTKe JaHHBIX
¢ 3apyOeXHBIX CIYTHUKOB, B3aMMOIEICTBYIOIAS
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OPTAHU3AIMA JOCTYIIA 1 ObPABOTKA

C HallMOHAJbHBIMU TUAPOMETEOPOJOTUUYECKUMHU
cly>x0aM¥ 1 KOCMUYECKMMHU areHTcTBamMu bostee 30
crpan: CIIIA, EC, SInonun, Munuu, Kuras, Kopen
u ap. @unuan HUIL «I1nanera» B r. XabapoBcK
BeJeT ONepaTUBHBIN pueM 1 00paboTKy METEOPO-
JIOTMYECKUX CITyTHUKOB MeTeop M-1, MTSAT-1R,
MTSAT-2, POES NOAA, Terra, Aqua, Suomi NPP,
JaHHble cmyTHUKA RadarSat-1. O6paboTKa CHUMKOB
B puinaJie OpMeHTHUpPOBaHA HA MOJIyYeHue UHPOp-
MallM1 O COCTOSTHUY aTMOC(ephbl U BOCCTAHOBJICHU U
(puzrMYecKUX mapamMeTpOB MOBEPXHOCTH 3eMJIU s
obecIieuyeH s MTPOrHO3a MOTOIbl.

LleHTp KOJIMEKTUBHOIO MOJb30BAaHUS PErHUO-
HaJILHOTO CITYTHMKOBOT'O MOHUTOPUHTA OKPY3Kalo-
weit cpensl JIBO PAH ocyuiecTBiseT mojaydeHue,
XpaHeHUE 1 TTOCTAaBKY CITYTHMKOBOW U COIYTCTBY-
olIeit nHpopMaluy A1 HayYHbIX UCCISA0BaHUMI
Ha JlanpHeM Boctoke Poccuu; aBTomMaTtusaimnio
00pabOTKM JaHHBIX U MUHTErpalllio JaHHKIX B IJ10-
OabHbIe THPOPMALIMOHHEIE CUCTEMEBI; IEPBUYHYIO
00pabOTKYy-KOppEeKIINIO, KaIUOPOBKY U reorpadu-
YeCKYyI0 MpUBSI3KY n3oopaxeHuit (Multiple Access
Centre ..., 2013). B LleHTpe omHOBpeMeHHO paboTaeT
HECKOJIBKO MPUEMHBIX cTaHLui. Yepes cucremy
3aKa30B MOTpeOuTeNsIM mepeaaloTcsa B popMme
HU(PPOBLIX MAaCCUBOB M3MEPEHUU (MTHOBEHHBIX U
KOMMO3ULIMOHHKIX) I10JISI TeMIepaTyp, KO3 puiiu-
€HTOB OTPAXEHUH M OpYrux GU3NYEeCKUX Napame-
TpoB. McTopruyecku jtabopaTopusi CIIyTHUKOBOI'O
MOHUTOpPHHIA MHCTUTYTa aBTOMAaTUKH U IIPOLIECCOB
yrpapiaenus (MAITY) IBO PAH, na 6a3e kotopoii
co3naH LleHTp, ObljIa OpMEeHTHPOBaHA Ha ITOCTaBKY
MoJieil TeMIepaTypbl IMMOBEPXHOCTU OKeaHa, 4To U
OIpeNeJ U0 BEIOOP MPUHUMAEMBIX CITyTHUKOB:
nossspHo opoutanbHbix POES NOAA, Aqua, Terra,
FY-1C, FY-1D, MetOp, Meteor M-1, MTSAT-1R,
MTSAT-2, FY-2B, FY-2C.

C ucnonb3oBaHUEeM MHDOPMALUU BTHUX
LlenTpoB, a TakXe HaHHBIX IPYTUX CITYTHUKOBBIX
LICHTPOB peIlaloTCsl HAyYHbIE 3a1a41 B 00J1aCTH HAyK
o 3emiie Ha JlanbHeM BocToke Poccuu.

PA3PABOTKA CEPBUCA NOCTVYIIA
K CIIYTHUKOBBIM JAHHbBIM J1JI4
OBECITEHEHUA HAYYHbIX
WCCJIEJOBAHUN B TEOJIOTUU
HA JAJIBHEM BOCTOKE POCCUHM

Ha ocHoBe aHa/11M3a HayYHEBIX CTaTel, OImyOanKo-
BaHHBIX B POCCUMCKMX XypHaJlaX M0 re0JIOTnYeCKOM
TeMaTHKe, ObLII BBIITOJIHEH 0030p CIOCOOO0B 1 HAaIlpaB-
JIEHU A UICTIOJIb30BAHU I CHY THUKOBBIX TAHHBIX, KOTO-
Pblii MO3BOJIUJI BBIACJIUTH HECKOJBKO HAIlpaBICHUNA
TaKoro UCMOJIb30BAHU S, & UMEHHO:

—KJ1accuuKalivs TUTIOB MOACTUIIAIOIIEH TOBEPX-
HocTelt (0a3a1bTOB, TPAHUTOB U T.I1.) ITO JAHHBIM BUIU-
MBbIX KaHanoB paguomeTpoB MODIS, OLI (cnyTHUK
LANDSAT-8), ETM+ (cmythHuk LANDSAT-7);

—IMOCTPOEHUE KAPT TEMJIOEMKOCTH IMTOBEPXHOCTHU
3emnu (manHble UK-pagnomeTpos);

— HUCIIOJb30BaHUE JAHHBIX CIYTHUKOBOM
tonorpadpuu (Muccuum STRM, Aster) mis mocTpo-
€HU S TOMIOOCHOB, TeOMOP(OJIOTMYECKOTO aHaIu3a
MOBEPXHOCTU 3eMJIU U IpP.;

— UCCJIEIOBAHNE «TOPSYUX TOUCK» U «TOPTIUX»
pas3JIoMOB 3eMHOI Kopkl 1o gaHHbIM MK-KaHanoB
paauometpoB MODIS u AVHRR;

— MOMCK U aHaJIn3 TeOMETPUUECKUX CTPYKTYP
Ha MOBEPXHOCTU 3eMJIM: Pa3jIOMOB, KOJIBIIEBBIX
CTPYKTYP, IMHEAMEHTOB U T.II.

bri10 0O0Hapy:KeHO, YTO OOBIYHBIM MCTOYHM-
KOM CIYTHMKOBBIX TaHHBIX IJIs MOJOOHBIX 3a1ay
ABISIIOTCA cepBUCH ['eonornueckoit cinyxk6u1 CILITA
(USGS), Takue kak earthexplorer (earthexplorer.
usgs.com) u glovis (glovis.usgs.com). [laHHBIE cep-
BUCHI IPEIOCTABISIOT COO0M OTKPBITHIM AOCTYI
K OOJIBIIIOMY MacCHUBY CIIYTHUKOBBIX TAaHHBIX 110
3ampocy, IIpU 3TOM BpeMs BBHINIOJHEHMS 3ampoca
IUJTSI CLIEHBI IIOJTHOTO pa3pelleH s MOXKeT TOCTUTaTh
TPeX CYTOK, a GopMaThl IIpeACTaBICHHU S Pe3yJIbTaTOB
OPUEHTUPOBAHBI HA CIIELMAIMCTOB B 00paboTKE U
WHTEPIPEeTALlMM CTyTHUKOBBIX CHUMKOB.

B HacTog1iee BpeMs JaHHBIE CIIYTHUKOBOTO
30HIMPOBAHUS MTOYTU HE UCIIOJb3YIOTCS IIPU Ieo-
JJoTU4YecKuX ucciaenoBaHusx JanapHero BocToka
Poccuu. B kauecTBe 0AHOTO U3 CIIOCOOOB aKTH-
BU3aLlMU UCIOJIb30BAHUS CIIYTHUKOBBIX TaHHBIX
OBbLJIO TIPUHSATO pElIeHHe O CO3TaHUM CUCTEMBI
obecrieyeHrsT TaHHBIMU CITYTHUKOBBIX M3MEPEHU I
Hay4YHBIX UCCJIEIOBaHUI B 00JAaCTH I'e€0JOTUM Ha
HanpHeM Boctoke Poccumn.

IIpennonaraercs, 4To JaHHas1 CUCTeMa OydeT
MPEeaoCTaBIsITh JOCTYN K OCHOBHBIM CITYTHUKO-
BBIM JTAHHBIM, MOJIE3HBIM IJIS T€OJOTMYECKUX
MCCJIEIOBAaHUI, a UMEHHO, K JAHHBIM CIIY THUKOBOW
tonorpacuu, taHHbIM MK-KaHa10B pagroMeTpoB
AVHRR u MODIS (119 nmo3aHei oceHH), JaHHBIM
M3MEpPEeHU BUAMMBIX KaHAJOB CIYTHUKOB Aqua,
Terra, cmyTHuKOB cepuu Landsat.

OCcoOEHHOCTSIMHU CO3JaBaeMOI0 CEepBUCA
JIOJIXKHBI OBITh: OTPaHUYEHHOCTh HA00pa CIIYTHUKO-
BBIX CHUMKOB, UTO BbI3BAHO MaJIOi U3MEHYUBOCTHIO
reoJOTMYECKMX 00BEKTOB, OMHOPOIHOCTD YCIOBU I
HaOJI0eHUSI OTOOPAaHHBIX CHUMKOB, YTO JAOJIKHO
00JIETYUTH TTOMCK U COMOCTABJICHUE CITYTHUKOBBIX
n3obpazkeHuit. C 1pyroi CTOPOHLI, 1JII TOTO, YTOOBI
00JIETYUTh HEMOCPEACTBEHHOE UCIIOJIb30BaHUE
OaHHBIX, TIpeajaraeTcs HUCIoJb30BaTh OpMaThl
naHHbIX GeolIFF nns nmpencraBieHUS MOIJIOXEK
T'C-npoekToB u ¢popmatr ASCII GRID (ESRI)
IS TIpEeACTaBACHUS Pe3yJbTaTOB U3MEPEHUIN U
HU@POBLIX IPOIYKTOB.

Paszpabotka CepBuca npousBoauTcs B JlanbHe-
BOCTOYHOM TeojornyeckoM mHctutyTe (JABI'N)
IABO PAH B pamkax pabort 1o co3ganuio MHpop-
MAaIllMOHHON MHMPACTPYKTYPHI IJI MOAAEPXKH U
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HAYMOBA, 1bsKOB

COIPOBOXACHUS HAYYHBIX T€OJOTMYECKUX HCCIe-
noaHuii (http://fareastgeology.ru) (Haymosa, 2014;
Naumova et al., 2014).

B HacTosmiee BpeMs peajin3oBaH QYHKIIMO-
HAJIBHBIA IIPOTOTUII, IPEAOCTABISIOIINIA JOCTYII K
JaHHBIM CIyTHUKOBOI Tonorpadguu STRM u nan-
HbIM cniyTHUKOB Landsat7, Landsat8. C ero nmomo-
1IBIO TECTUPYIOTCS pa3IMYHbIe CUCTEMBI JOCTYIIAa K
CITYTHUKOBBIM TaHHBIM, OTPabaThIBAIOTCS BOITPOCHI
opranuzanuu Bzaunmoaeiicteus ¢ 'MC-nopraniom
(fareastgeology.ru) 1 cepBUCOM AOCTYIA K KapTorpa-
(puueckoit nHPopmauuu MHPpPacTpyKTypHI.

ITo moynb30BaTEILCKOMY 3aIIPOCy CEPBUC OCY-
LIECTBIISIET IOCTYM K JaHHBIM, HAXOISIIIMCS Ha cep-
Bepax llenTpa cnyTHuKoBoro Mounutopunra MAITY
ABO PAH, a Takxe Ha cepBepax [comornueckoii
ciyk0bl CIIIA: K JTaHHBIM CITYTHUKOBOI TOIOrpa-
¢uun; nanueim MK-kananoB paguomerpoB TIRS,
AVHRR, MODIS; taHHBIM U3MEPEHU BUAUMBIX
KaHaJloB cnyTHUKOB Aqua, Terra, Suomi NPP, ciiyT-
HUKOB cepuu Landsat. Cuctema coaepKuT CEpBUCHI
00pabOTKM CHYTHUKOBBIX JaHHBIX: aTMOC(hepPHOI
KOppeKIIn1, peodpa3oBaHMsI CUCTEM KOOPAMHAT
B cucteMmy kKoopauHat I'MIC nonb3oBaTens, 00b-
€IMHEHU S CITYTHUKOBBIX CHUMKOB U T.II.

IIpu nmpegocTaBJIeHUN TaHHBIX KOHEYHOMY
MOJIL30BATEII0 UCIOIb3yeTCs HECKOJBKO pacipo-
CTpaHEHHBIX (POPMATOB MAHHBIX, OPUEHTUPOBAH-
HbIX Ha 9KcropT B T UC-dopmarhl, a Takke popmar
MatLab.

HabGopsl naHHBIX IIPEIOCTABISIOTCS MOJIb30-
BaTeJsIM, YIIaKOBaHHBIE B apxuB rar. Bce maHHbIe
MPEeaOCTABISIOTCS B UCXOMHOM pa3pelleHuu, 6e3
notepb npu cxkatuu. Kaxawii paitn Habopa npen-
CTaBJIEH B Tpex hopMaTax:

— Geol'IFF - nng nons3oBareneit TMC u mpis
HUCIOJIb30BAHU S B pEIaKTOPaXx IJIsI pACTPOBBIX U30-
o6paxenuii: Adobe Photoshop, Irfan View u ap.;

OLI, TIRS, 'API (web-service)

— ERSI ASCII Grid format — gyist ycBoeHU S
JaHHbIX B MatLab u nj1s1 06paboTKu ImporpaMMaMu
MOJIb30BaTeI;

— Pro — ¢popmar m1s1 OBICTPOro MpoCcMOTpa AaH-
HBIX C IOMOIIbIO HEOOMBIION Mporpammbl Glance.

CepBuC O0CTyIa K CIIyTHUKOBBIM JTaHHBIM Ha
tepputopuio JlaneHero Boctoka Poccuu (Diakov,
Naumova, 2013) co3gaercd I8 pellleHUs Hayy-
HBIX T€OJIOTUYECKUX 3a1a4u (pucyHoK). PelmeHue
KaxXXJIoM M3 3TUX 3aja4 TpeOyeT IpeaBapuTeIbHOMI
MOATOTOBKM JAaHHBIX, CBI3aHHON C yCTpaHEHUEM
BIAMSIHUS CTOPOHHUX (PAKTOPOB, a UMEHHO TOY-
HOCTHU reorpauyeckoi NpuBsI3KU, UCKAXKEHU,
BBI3BBAHHBIX pelibeoM HabIOmIaeMOro paioHa,
BJIMSIHUS aTMOCHeEpBHI.

Takum o6pa3zoM, CEpBUC JOCTyNA K CHYTHUKO-
BBIM JaHHBIM 00J1alaeT CIeAYIOIINUMU QYHKIIUIMU
00pabOTKM TaHHBIX:

Koppexkiius reorpacguyeckoii IpuBsI3KU BbIITOJ-
HseTCs Ha 3Tale nmpeoOpa3oBaHUSI CUCTEMBI
KOOpIMHAT UCXOAHOT0 MU300paXkeHUs B CUCTEMY
reorpadrUyecKMX KOOPIUHAT MOJb30BATENS C
nomoikio 6ubanoreku GDAL Ha ocHOBe 3amaHus
KOHTpOJILHEIX ToueK (GCP).

Opro-TpaHchopMal g M300pakeHUs MPo-
U3BOAUTCS C MOMOIIbIO TIPUJIOXEHU KOMILJIeKca
nporpamm OSSIM (Open Source Software Image
Map) ¢ npuMeHeHreM JaHHBIX 0 penbedhe STRM
nnu ASTER GDEM.

ATMocdepHas KOppeKIIUs BBIMOJHSIETCS C
nomoubio yrunut F'MC GRASS, koTopkle, B CBOIO
odepenb, UCTIOJIb3YIOT MOJEAb PACIIPOCTPaHEHUSI
COJIHEYHOTI'O U3J1y4eHU s 6S ¢ IpUBJIeYCHUEM OCpe]-
HEHHBIX MeTeopoJiorndeckux naHHbIXx NCEP.

OnpeneneHue CIeKTPaIbHBIX XapaKTePUCTUK
MOACTUJIAIONIEH TTOBEPXHOCTHU TOAPA3yMeBaeT BO3-
MOXHOCTb MOJYYEHM S TaHHBIX O OTpakawliei
CIIOCOOHOCTH MOBEPXHOCTHU 3e€MJIM B JAHHOI TOYKE

ETM+ (LandSat)

________________ . Mpeo6pa3zoBaHue

] I opMaToB,

' ASTER (Terra) ] ?;Tﬂacq)ep Has

TR ——— KoppeKkuus?)

| MODIS |

' (Aqua, Terra) ! ' I
USGS.gov, I

Ipdaac.USGS.gov, ERSI ASCIl GRID

www satellite.dvo.ru |

1 _r’-

geoTIFF
l

i 7 +J
www O 0O weas ©

O0o0061eHHasa cxeMa CITyTHUKOBOTO cepBuca JlaabHeBOCTOUHOrOo reojorndyeckoro nucturyra JJBO PAH.
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OPTAHU3AIMA JOCTYIIA 1 ObPABOTKA

10 JaHHBIM HECKOJIBKUX PaguoMeTpoB. OUeBUIHO,
YTO B CBSI3U C HEMOCTATOYHBIM CIIEKTPaJIbHBIM pa3pe-
LLIEHHEeM PaIOMETPOB BHICOKOTO pa3pellieH s, HeTIO-
CPeACTBEHHBIN Mepexon OT JaHHBIX CITYTHUKOBBIX
M3MEPEHUI K CIEKTpaJbHBIM (YHKIMIM OTKJIUKA
HEBO3MOXEH, HO BO3MOXHOCTb pacueTa 0000111eH-
HbIX MHAeKCcOoB (NDVI, kapboHaTHOro, KBaplLeBoro,
MadHUUeCcKOro MHIAEKCOB) U COMOCTABJIEHUS UX C
MOJEIbHBIMU 3HAYEH U SIMU OblJ1a ObI TTOJIE3HO.

OrnpeneneHue BeJIMUYMH MTapaMeTPOB TEILIOBOTO
U3JTYyYeHMST 3eMJTH caMo M0 cebe HECIOXKHO, HO BKJIAT
COOCTBEHHOI'0 M3JIy4YeHU s 3eMJIH B 0011Iee KOJIMYECTBO
SHEPruu npeHedpexx Mo MaJio (oxkoJio 0.1%), v onpene-
JIUTBEr0 C TOCTAaTOUHON TOYHOCTBIO BHACTOSIIIEE BpeMsI
HEBO3MOXKHO, €CJIM He TOBOPUTDH O BYJIKAHUUYECKOM
akTUBHOCTH. C APYTOil CTOPOHBI, BEIMYMHA JTHEBHOTO
XOIla TeMIIepaTyp CBsI3aHa C TEIIOEMKOCThIO BEPXHETO
cios moBepxHocTH 3emun. C 1978 mo 1980 rr. B paMkax
MPOrpaMMBbl UCCIIENOBAH U KOCMUYECKOTO IMPOCTpaH-
crBa CIIIA npoBonuics skcnepumeHT HCMM (Heat
Capacity Mapping Mission) o u3MepeHUIO TEIJ0-
€MKOCTH MOBEpXHOCTH 3eMJiM. B Hacrosiee Bpems
MOXHO TIOBTOPUTH TAHHBIM KCIIEPUMEHT, UCTIONIb3YSI
JaHHbIe criyTHUKA Suomi NPP, o6nagaroniye Bbico-
Koii TouHocThio 0.1°C, mpueMeMBbIM pa3pelieHueM
(350 M) ¥ CKAaHMPYIOLLIMM OMH 1 TOT 3K€ PAiOH ITOBEPX-
Hoctu 3eMuiu B 13 yacoB aHS 1 B 1 HOUM.

OCHOBHDbIE HAITTPABJIEHW A
NCIIOJIb30OBAHUA
JAHHBIX CITYTHHUKOBOI'O
CEPBUCA JAJIbHEBOCTOYHOI'O
TF'EOJIOTUYECKOI'O MHCTUTYTA 1BO PAH

BrbieieHbl OCHOBHBIE HAIIpaBJIEHM I UCIIOIb30-
BaHUSI TAaHHBIX U TEXHOJIOTUI 00pabOTKM MaHHBIX
3T0i1 CUCTEMBI:

— Kjaccudukauus TUIOB MOACTUIAIONIEH
noBepxHoOCTel (0a3anbTOB, TPAHUTOB U T.II.) MO
JaHHBIM BUAUMBIX KaHAJIOB paguoMeTpoB MODIS,
OLI (cnytHuk LANDSAT-8), ETM+ (cnyTHUK
LANDSAT-7);

- IOCTPOEHUE KapT TEMJIOEMKOCTH ITOBEPXHOCTHU
3emnu (manHble UK-pagnomeTpos);

— HCIOJIb30BaHUE JAaHHBIX COIYTHUKOBOM
tonorpadpuu (Muccuum STRM, Aster) nis moctpo-
€HU S TOIIOOCHOB, TeOMOP(OIOrMYECKOTO aHaIn3a
MOBEPXHOCTU 3eMJIU U IpP.;

—MOUCK U aHAJIN3 FTEOMETPUUECKUX CTPYKTYP Ha
TMOBEPXHOCTU 3eMJIU: Pa3JIOMOB, KOJIBLEBBIX CTPYK-
Typ Ha OCHOBE TaHHBIX CIIyTHUKOBOH TOnorpauu u
U3MEPEHU B BUAUMOM IHaMa3oHe CIeKTpa;

— UCCJIEIOBAHNE «TOPSYUX TOUEK» U «TOPSTIMX»
pas3JIoMOB 3eMHOI Kopkl 1o gaHHbEIM MK-KaHanoB
paaunometrpoB MODIS u AVHRR;

— MOHUTOPMHT COCTaBa ra30B, MOMAIAOIINX B
aTMocdepy uepe3 3eMHYIO KOpY;

— Ipyrue 3a1a4yu.

OBPALOTKA JAHHbBIX ANCTAHLIMOHHOI'O
30HANPOBAHUA IJI4 PEIHEHUA
HAYYHDBIX TEOJIOTMYECKUX 3A1AY
HA JAJIBHEM BOCTOKE POCCUH

B UHcTuTyTe TeKTOHUKU U reodpuszuku JBO
PAH ocyumecTBasercs pa3paboTKa TEXHOJOTHUM
aHaJIn3a CIyTHUKOBOI MHGOPMAIIU Y AJIsI peIIeH U
3a/lay CTPYKTYPHOI re0JIOTUY U TEKTOHUKU: BBISIB-
JIEHU 1 TUHEAMEHTOB, pa3pbIBHBIX HAPYIIIEHU A, TEK-
TOHMYECKUX OJI0KOB pa3HO CTEIIEHU ITepepaboTKH,
YTOYHEHHWE TPAaHULL T€0JIOTUYECKUX CTPYKTYP U 30H
pasanuHblX TUTIOB (Didenko et al., 2014).

B JlaapHeBOCTOYHOM TeosiornuyeckoM MHCTU-
tyTe JIBO PAH nmpoBonuTcst AMCTaHIIMOHHOE UCCIIe-
JIOBaHME PyJIOHOCHBIX ILToaaei JaasHero Boctoka
Poccuu nnst MUHEpareHM4eCcKuX peKOHCTPYKIIMA
(Shevyrev et al., 2013).

B CeBepo-BocTouHOM KOMITJIEKCHOM Hay4YHO-
ucciiegoBaTeabckoM MHCTUTYTe uM. H.A. Illuno
JABO PAH ocylecTBIsSIeTCS UCIIOIb30BaHUE TaHHBIX
OMCTAHIIMOHHOI'O 30HIMPOBAHUS IJIST IOCTPOSHU S
toroocHoBbI 111 [ UC «MecToposk ieHus 6J1aropo-
HBIX MeTaJIJ10B MaragaHckoit o6nactu» (Golubenko,
Goryachev, 2014)

PA3PABOTKA CUCTEMBI CITYTHUKOBOI'O
MOHUTOPUHTIA 3A COCTOAHUEM
BYJIKAHOB KYPUJIIBCKHMUX OCTPOBOB

Heob6xonuMocCTh oriepaTUBHOIO MOHUTOPUHTA
BYJIKAHMYECKOM aKTUBHOCTU BYJIKAaHOB KypHIbCcKUX
OCTPOBOB BbI3BaHA TEM, YTO Ha OCTPOBAX BBIICIISIETCS
6oJiee 68 YeTBEPTUYHBIX BYJIKAHUYECKUX IIOCTPOEK,
Ccpeoy KOTOPBIX 36 SIBISIOTCS NEHCTBYIOIIUMU U
MOTEHLIMaJIbHO ONIaCHBIMU. B mocneaHue necsatue-
THUS B CBSI3M C pacliMpeHueM od0beMa U reorpaduu
aBUAMNEepPeBO30K yYACTUJIMChH CJIyYau MoIagaHus
aBuajaiiHepoB B 00JlaKa BYJIKaHUYECKUX TETLIOB.
Bronps KypuiabcKrx OCTPOBOB IPOXOAUT HANOOJIb-
111ee KOJIMYeCTBO aBUATPace, COSMMHSIONINX AJISICKY
¢ BocTouHo-A3uaTcKum peruoHoM. IToTHOLIEHHBIX
CHCTEeM KOMIIJIEKCHOTO MOHUTOPUHTA BKJIIOYal0-
KUX ceiicMuyeckue, neopMalMOHHbIE, Ta30BEIE,
aKyCTMYEeCKUe, 3JIEKTPOMAarHUTHbBIC, CTYTHUKOBBIC
METONBI, B HACTOSIIIEe BpeMsI HET HM IJISI OOHOTO
ByJKaHa Kypunbckux octpoBoB. boibiiasa xe
YacTh NEMCTBYIOIIMX BYJKAHOB pAacMoiOXXeHa Ha
3HAYMUTEIbHOM YAaJEHUU OT HACEJIEHHBIX ITYHKTOB,
MOPCKHUX TPAHCIIOPTHBIX IyTei, U B OJMKailIne
OECSITUICTHSI OHU BPsII IM OYIyT OXBAaYeHbI TIOCTO-
SIHHBIMUY Ha3eMHBIMUY HAOJIONEHUSIMMU.

B 2003 r. nng opraHM3alMd MOHUTOPUHTA
aKTUBHBIX ByJKaHOB KypHMJIbCKMX OCTPOBOB Ha
6aze MHcTUTYTa MOPCKOI I'€0JIOTUU U Te0(pU3UKU
ABO PAH coBmecTHO ¢ CaxaluHCKUM (pUIHA-
noMm I'eopusmueckoit cnyx6s1 PAH u ®I'Y HIIII
«Pocreondonn» mpu noaaepxxke AJISICKMHCKON BYJI-
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KaHojorudeckoi ooceppatopun (AVO, University
of Alaska, Fairbanks) cosmana rpynna SVERT —
CaxanuHcKas rpyrniia ornepaTuBHOIO pearupoBaHUs
Ha ByJKaHUUYECKNE U3BEPKEHU .

B cBs31 ¢ TeXHMYECKUMU NpobIeMaMu, HauY K-
Has ¢ dpeBpanst 2012 r., aJis1 onepaTuBHOTO HAOJIO-
IEeHMS 32 COCTOSITHUEM ByJKaHOB Kypuiabckoit
TPSABI UCIIOJB30BAJIOCh TOJIBKO OJHO CITYTHUKOBOE
n3o00paxeHnue B CYTKH, TOCTPOCHHOE Ha OCHOBE
JaHHbpix MODIS. IIpu 3TOM He OCYyIlIeCTBIsIeTCS
MOCTaBKa HOYHBIX CHYTHUKOBBIX CHUMKOB, UTO HE
MO3BOJISIET HA0JI0AATh 3a MOSIBICHUEM «TOPSIUUX
TOYEK» — IIPEIBECTHUKOB U3BEPKEHUIA.

B 2013 r. HamMu Gb171a OpraHU30BaHAa MTOJTHOCThIO
aBTOMATHU3UPOBAHHAS MOCTaBKa OTIEJbHBIX MTPO-
JIYKTOB CITyTHUKOBOT'O MOHUTOPHHTA CIIeIIHaINCTaM
rpynmnbsl SVERT. Beinu u3ydeHbl TpeboBaHUSA K
CIYTHUKOBBIM TaHHBIM, ONpencaeHbl GopMaThl
JAaHHBIX, OYEPETHOCTD UX ITOCTABKMU.

OnpeneneHo, 4TO MOCTaBisieMast IPOaYyKIIUS
JIOJIKHA BKJIIOYATh TICEBAOLIBETHBIE N300pakeHMs,
OpPUEHTHPOBAHHBIE HA OOHAPYKEHHUE TTapOra30BbIX
BBIOPOCOB, BBIOPOCOB II€IljIa U TOPSIYMX TOYEK (B
clydyae HOYHBIX CHUMKOB). Kpome atoro, Ob110
00HapyKeHO, YTO IOJIKHA BRITTOIHSATHCS IMOCTaBKa
OIHOILIBETHBIX M300pakeHUI pa3HOCTE KaHAJIOB
11MKkM 1 12MKM, 8 MKM U 12 MKM TIpegHa3Ha4YeH-
HBIX JUUIS1 TTOMCKA METJIOBBIX 00JIaKOB, M pa3HOCTElH
KaHaJoB 3.75 MKM 1 11 MKM nipeaHa3HAUY€HHBIX A
UAEHTUPUKALINYT «TOPTINX TOUEK.

B cooTBeTCTBUY C 3aJaHHBIMU TPEOOBAHUSIMU
OpraHu30BaHa MOJHOCTBIO aBTOMaTH4YecKas obpa-
0oTKa U nepenadya oopaboTaHHBIX JaHHBIX paguo-
meTpa MODIS cnytHukoB AQUA u TERRA. Takke
OpraHM30BaHa MOCTaBKa aHAJOTUYHBIX IPOIYKTOB,
MOCTPOEHHBIX Ha ocHOBe gJaHHbIX AVHRR/POES
NOAA (Diakov, Rybin, 2013).

YBenuuyeHre KOJMYECTBA U KayecTBa MPUHU-
MaeMbIX CIIEH 3HAYUTEJIbHO PaCIIMPUIIO BO3MOXK-
HOCTH IJISI BBISIBJICHUSI TepMaJbHBIX aHOMaIui
KaK MpenBeCTHUKOB BYJIKAaHUYECKUX U3BEPKEHU
U UACHTUDUKALMHU TIeTIJIOBBIX BHIOPOCOB MJIST BCEX
BYJIKaHOB KypHJIbCKUX OCTPOBOB.

PaboTa BeimoaHsETCS pU (PMHAHCOBON MOA-
nepxke ['panta PODU Ne14-07-00068

CIUCOK TUTEepaTyphl

Haymoea B.B. UndbopMaLimoHHast MTHPPaCcTPyKTypa
IUTST TIOAEeP>KKU M COMTPOBOXIEHU S HAyYHBIX
HWCCIeNIOBAaHMUM B 00JacTH HayK o 3eMJje Ha
HanbHeM Boctoke Poccuu: Tekyliee COCTosIHUE

M IIEPCIIeKTUBBI pa3BUTHS // OOpa3oBaTeIbHbIE
pecypcsl v TexHosoruu. 2014. Ne 5(8). C. 119-128.
Xanuyx A.U., Kemxkun U.B., T'ono3zyb6oe B.B.
TexToHUMKaA UM peruoHajbHas reojorus //
JaJIbHEBOCTOYHBIN T'€0JJOTMYECKUIT UHCTUTYT.
50 net B nytu. Bnagubocrok: JansHayka, 2009.

Didenko A.N., Gilmanova G.Z., Goroshko M.V.
Specialized radar data processing and lineament
analysis of morphostructures of the uchur-
maya basin // Proceedings of the International
Conference «Modern information technologies
in earth sciences». Petropavlovsk on Kamchatka.
2014, P. 50-51.

Diakov S.E., Naumova V.V. Satellite data providing
system for a investigations on the Far East
of Russia // Abstracts of the International
Conference. Remote Sensing of Environment:
Scientific and Applied Research in Asia-Pacific
(RSAP2013).2013. Vladivostok, Russia. P. 60-61.

Diakov S.E., Rybin A.V. Satellite monitoring of
volcanic activity in the Kuril Islands // Abstracts
of the International Conference. Remote Sensing
of Environment: Scientific and Applied Research
in Asia-Pacific (RSAP2013). 2013. Vladivostok,
Russia. P. 61.

Golubenko 1.S., Goryachev N.A. Information System of
Precious Metal Deposits of the Magadan Region //
Proceedings of the International Conference .
Modern Inforfomation Technologies in Earth
Sciences. 2014. P. 80.

Levin V.A., Alexanin A.1. Multiple Access Centre for
Regional Satellite Monitoring of Environment,
FEB RAS // Abstracts of the International
Conference. Remote Sensing of Environment:
Scientific and Applied Research in Asia-Pacific
(RSAP2013). 2013. Vladivostok. P. 12-13.

Naumova V.V., Goryachev I.N., Dyakov S.V., Belousov
A.B., Platonov K.A. Modern technologies for
development of the information infrastructure
supporting scientific geological investigations
in the Russian Far East // Proceedings of the
International Conference. Modern Information
Technologies in Earth Sciences. 2014. Vladivostok.
P. 129.

Shevyrev S., Khomich V., Boriskina N., Shevyreva M.
Remote sensing of ore-bearing areas of Russian
Far East for mineragenic reconstruction //
Abstracts of the International Conference.
Remote Sensing of Environment: Scientific and
Applied Research in Asia-Pacific (RSAP2013).
2013. Vladivostok. P. 94.

64 BECTHUK KPAYHIL. HAYKHN O 3EMIJIE. 2015. Ne 1. BBITTYCK Ne 25



OPTAHU3ALIMA JOCTYIIA 1 OBPABOTKA

ORGANIZATION OF ACCESS AND PROCESSING OF DATA FROM REMOTE
SENSING FOR GEOLOGICAL RESEARCH IN THE RUSSIAN FAR EAST

V.V. Naumova!, S.E. Dyakov" 2

IFar East Geological Institute Far East Branch, Russian Academy of Sciences, Viadivostok, 690022;
?Institute Automation and Control Processes Far East Branch, Russian Academy of Sciences, Viadivostok, 69041

Modern systems of satellite observation and data processing allow millions of measurements of various
geophysical and spatial parameters of the ocean, atmosphere and earth in the Far East daily. Data from
the satellite centres allow the scientist from the institutes of the Far East Branch RAS to find solutions for
various problems in such fields of science as: structural geology and tectonics; discovery of lineation, faults,
tectonic blocks of various reworking degree; updates for geological structure boundaries and various types
of zones; investigation of ore-bearing fields in the Russian Far East for minerogenic reconstructions.

Keywords: remote sensing, Russian Far East, geology.
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