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INPEJUCJIOBHUE

Ota mybnukanus npeacrasisier coboit matepuansl [V Mexmynapomnoit Kondgepennmu «Cospe-
MeHHble HHPOPMALMOHHBbIE TeXHOJIOTHHU /ISl HAYYHBIX HCCJIeIOBaHUI B 00J1acTH HayK o 3emiie»,
KoTopas npouuia B T.HOxuo-Caxanuuck, Poccust 7-11 aBrycra 2016 r. KongepeHuus u 3ToT cOOpHUK —
pe3yiibTaT UHUIMATUBBI JlaibHEBOCTOUHOTO reosiorndeckoro nueruryta JIBO PAH, koropyro noanep-
wanu @AHO Poccuu, PAH u opyeue uncmumymoi PAH.

Ha Jlamsaem Bocrtoke npoxonut cepust Kordepenmuii «CoBpeMeHHBIE HHPOPMAITHOHHBIE TEXHO-
JIOTHM JJI HAyYHBIX UCCIIEZOBAaHUM B 06sacTu Hayk o 3emuex». Ilo 3ambicity oprann3atopos u3 Jlanb-
HeBocTOouHOTO reojormdeckoro uHeTUTyTa JIBO PAH 3TH KoHdepenunn mpemnonaraercs mpoBecTH
BO Bcex perroHax JlaneHero Boctoka. Yike npoBenens! Tpu KoHpepeHuuu: B r.Maranane (2008 r.), B
r.Baagusocroxe (2010 1.), B r.IlerponasioBcke-Kamuarckom (2014 r.). Kondepenrus na Caxannae —
YeTBEpTas B 3TOH CEpPUH.

Lenp nanHOM KOH(EPEHIINN COCTOUT B TOM, YTOOBI MpHBiIeYh Ha CaxaaiH BEIYIINX UCCIeI0BaTe-
JIel ¥ 3KCIIEpTOB B MH()OPMALMOHHBIX TEXHOJIOTHX, IPUKIIAIHON MaTeMaTHKe, TeOMH(POPMAaTHKE, T'e0-
¢u3nke, cucTeMHOM aHanu3e U3 Poccnu 1 Ipyrux cTpaH Juist 0OMeHa 3HAaHUSIMU U OTIBITOM M 00CY K ICHHS
BO3MOXKHOCTEH corpyannuectsa. Eme ogna nens Kondepennun — 31o npusieyeHne BHUIMAaHUS MOJIO-
IBIX JIIOJeH, )kuBymHX Ha CaxanuHe, K HayYHBIM W NPHUKIAJHBIM 33/a4aM B 00JacTH HayK o 3emie,
KOTOPBIE PEIIAOTCS C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH.

Crenmanuctel ®pannun, Apctpun, Kasaxcrana, Y30ekucrana, benopyccun, Brernama, Poccuun
MIPUHSIIA y4dacTre B 3Toi KoH(epeHn 1 mpencTaBmiIi B 3Ty KHATY TE€3HUCHI CBOMX MoKiIanoB. [Ipen-
CTaBJICHHBIE YYaCTHUKAMHU MaTepHallbl OMUCHIBAIOT PE3YIbTAaThl HAYUYHBIX U MIPUKIIAJAHBIX HCCIIEA0BAaHUH
B CIIEAYIONINX 00TIacTsIX:

— HudopmannoHHbIe TEXHOIOTUU U METOABI TPUKIIATHON MaTEMaTHKH U1l U3y YEHUS IPUPOAHBIX PUC-
KOB.

— Opranusanus cereil cOopa, xpaHeHust 1 00padoTKH MH(opManuu B odnactu Hayk o 3emie. Paspa-
00TKa CHCTEM ONepaTUBHOIO MOHUTOPHUHTA MIPUPOIHBIX O0BEKTOB.

— CoBpeMeHHBbIE METOABI M TEXHOJIOTUH TUCTAHIIMOHHOr0 30HANpoBaHus 3emin u3 Kocmoca. CepBucsl
OTIepaTUBHOTO AOCTYIA K CITyTHUKOBBIM JJaHHBIM U CUCTEMaM HX 00paboTku. MeTo bl aHaTN3a CITy THHU-
KOBBIX JaHHBIX. JlMCTaHIIMOHHBIC METOABI JJIS1 T€OJIOTUH U T€O(U3UKHY.

— HudpactpykTypsl Hay4HBIX HHPOPMAIIOHHBIX PECYPCOB U CHCTEM. TEXHOIOTHH U ONBIT MOCTPOE-
HUS HAY9IHBIX HH()OPMAITMOHHBIX HHOPACTPYKTYP IJIsl HAyK O 3eMire.

— DnekTpoHHBIE OMONMMOTEKH M IHU(POBBIE KOJUIEKUMH. MoJeny, apXuTeKTypa U HHQPacTPYKTypa.
WncTpymenTanbHbIe cpeacTBa pa3paboTku. VHTeIeKTyanpHbIH aHadn3 TaHHBIX, U3BJIedeHHe (haKTOB
Y 3HAHWH U3 HAYYHBIX TTYOIUKAIUI.

— Tesaypycsl, OHTOJIOTHH, KOHIIENTYadbHOE MonenupoBanue. Cemantndeckuit WEB, cBs3aHHbIC JaH-
Hele. CepBucel. CeMaHTHYECKOE CTPYKTypUpOBaHe KOHTeHTa. [IpuMeHeHne B Haykax o 3emie.

— T'eonndopmarmonHoe obecredeHrne HayUYHbIX U IPUKJIAIHBIX UCCIeI0BaHUN B 001aCTH HAayK O 3eM-
ne. HdpacTpykTypa NpOCTPaHCTBEHHBIX NaHHBIX. [IpoOieMbl MHTErpaluy MPOCTPAHCTBEHHBIX NaH-
HBIX, CEPBHCOB M NpuioxeHuil. aTennextyansubeie [ YIC.

— MareMaruueckoe MOJICTUPOBaHUE B HAyKax O 3eMJie.

— CoBpemMeHHbIe HH)OPMALMOHHBIE TEXHOJIIOTHH JUIS CO3AaHUsI CUCTEM JEMOHCTPALUK M TOMYJISApH-
3alli¥ pe3yIbTaToOB U JOCTIDKEHIH HayKH, MpouiabHBIX THTEpHET-pecypcoB HAYIHO-TIOMYIISIPHOTO Xa-
pakrepa.

Mg npeamnonaraeM, uro Kondepenmus 60yaer cnocoOCTBOBaTh HOBBIMEHHUIO 3()h()EKTHBHOCTH HC-
[I0JIb30BaHMS PE3yJIbTATOB HAYYHOU JNEATEIbHOCTH OpraHaMH MCIIOJHUTEIbHOM BIACTH U OpraHH3aLlU-
SIMH, CBSI3aHHBIMH C KOHTPOJIEM U YIPaBJICHHEM MPHUPOIHBIMU PECYpCaMu, MPEIYNPEKICHUEM U JINK-
BHJALMEN TOCIIEACTBUN YpE3BbIYAHBIX MPUPOAHBIX M aHTPOIOT€HHBIX CUTYalU, IPOEKTHO-U3bICKA-
TENbCKUMHU pabOTaMH.

Xanuyx A.U., Haymosa B.B. ®I'BYH /lanvnesocmounuiii ceonoeuuecxkuti uncmumym /{BO PAH

15



PREFACE

This book is Proceedings of the IVth International Conference ‘“Modern Information Technologies in
Earth Sciences”, which was held in Yuzhno-Sakhalinsk, Russia, in the period of 7-11 August, 2016. The
conference and the book are results of the Far East Geological Institute FEB RAS initiation, supported
by Russian Federal Agency for Scientific Organizations, Russian Academy of Sciences and a number of
institutions within their jurisdiction, such as Institute of Automation and Control Processes FEB RAS,
Institute of Marine Geology and Geophysics FEB RAS, N.A. Shilo North-East Interdisciplinary Scientific
Research Institute FEB RAS, Institute of Volcanology and Seismology FEB RAS, Geophysical Center
RAS, and V .I. Vernadsky State Geological Museum RAS.

This conference is the forth in a series of events dedicated to application of modern information
technologies for scientific researchers in the earth sciences. Conceptually, such conferences are to be
held in all regions of the Russian Far East. Up today, tree of them have already taken place: in Magadan
(2008), in Vladivostok (2008) and in Petropavlovsk-Kamchatsky (2014).

The goal of the IVth international conference was to attract Russian and foreign leading researchers
and experts in information technologies, applied mathematics, geoinformatics, geophysics, and system
analysis so that they could exchange acquired knowledge and experience and discuss possibilities for joint
projects and programs. Another goal was to acquaint young scientists living on Sakhalin with research
tasks in geosciences which can be solved with the help of modern information technologies and stimulate
their interest in it.

Geography of participants at the conference incorporated specialists from France, Austria, Kaza-
khstan, Uzbekistan, Belarus, Vietnam and Russia. Their reports described results of fundamental inves-
tigations in the following areas:

* Information technologies and applied mathematics for environmental risks study;

» Organization of nets for gathering, storing and processing of data in the earth sciences. Develop-

ment of systems for on-line monitoring of natural objects;

* Modern technologies for distant satellite monitoring of the Earth. Services for operational access
to satellite data and systems for their processing. Techniques to analyze satellite data. Remote
methods for geology and geophysics;

* Infrastructures of resources and webs providing scientific information. Technologies and experi-
ence in design of information infrastructures for geosciences;

* Electronic libraries and collections. Models, architectures and infrastructure. Development tools.
Intelligent data analysis, elicitation of facts and knowledge from scientific publications;

» Thesauruses, ontologies and conceptual modeling. Semantic WEB, linked data. Services. Content
semantic structuring. Application for geosciences;

* Geoinformation provision for fundamental investigations in the field of earth sciences. Infrastruc-
ture of spatial data. Problems of integration of spatial data, services and applications. Intelligent
GIS;

» Mathematic modeling for Earth sciences;

* Modern information technologies for creation systems demonstrating and popularizing results and
achievements of science, popular science websites.

We believe that this conference will serve to increase the efficiency of application of results of sci-
entific activity by executive authorities and organizations engaged in control and management of natural
resources, prevention and elimination of the consequences of the natural and man-made emergency situ-
ations, design and survey works.

Khanchuk A.1., Naumova V. V. Far East Geological Institute FEB RAS
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ROLE OF INFORMATION TECHNOLOGIES FOR EARTH SCIENCES IN THE RUSSIAN
FAR EAST

Khanchuk A.1., Naumova V. V.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

khanchuk@fegi.ru, fegi.naumova@yandex.ru

Information technologies have continued to play an increasingly important role in the solution of sci-
entific problems of geology, geophysics, volcanology, geography and other geosciences nowadays. The
Russian Far East takes an active part in the development of this area. Data acquisition, storage and pro-
cessing networks are organizes and systems for an on-line monitoring of natural objects are developed.
Up-to-date methods and technologies of remote satellite Earth sounding are widely applied. There are ser-
vices providing on-line access to satellite images and systems of satellite data processing. Geographically
distributed information infrastructures are aimed at supporting and maintaining scientific investigations,
spatial data infrastructure, e-libraries and digital collections. Geo-information technologies and applied
mathematics are actively involved in scientific and applied researches.

B HacTosmee Bpems HabmogaeTcst Bce OoJiee Bo3pacTaromiast poib HHOOPMAITMOHHBIX TEXHOJIOTHI
JUISl pELICHUS] HAyYHBIX 33/1a4 B T€0JIOTHH, Te0QH3HKe, ByTKAaHOIOTUH, reorpaduu u pyrux Haykax o
3emnie. Ha [lanmsnem Boctoke Poccun 310 HampaBieHne akTHBHO pa3BuBaeTcs. OCyIecTBIIsIeTCs opra-
HU3anus ceteit coopa, XxpaHeHus: 1 00paboTKH MH(POPMALINH, a TAKKe pa3paboTKa CUCTEM ONEpaTHBHOIO
MOHUTOPHHIA IPUPOIHBIX 0OBEKTOB. HII/IpOKO MIPUMECHATIOTCA COBPEMEHHBIC METOABI 1 TCXHOJIOT'MH OH-
CTaHIMOHHOTO 30HAMpoBaHus 3emnu u3 Kocmoca. [TocTpoeHs! cepBHCH OIEPaTUBHOTO A0CTYIIA K CITYT-
HUKOBBIM JAHHBIM M CUCTeMaM uX o0paboTku. Co3maiTcs TepPUTOPHATEHO-pACTIpeIeIeHHbIE HHPOP-
MAalMOHHBIE MH(PACTPYKTYPHI NOAJNEPKKH U COINPOBOXKICHUS HAYYHBIX HCCICIOBAHUN, HHPPACTPYK-
TYpbl IPOCTPAHCTBEHHBIX JAHHBIX, JIEKTPOHHbIE OMONMMOTEKH U ITU(PPOBBIE KOJUIEKINU. B HaydHBIX 1
IIPUKJIaJHBIX UCCIEI0BAHUAX aKTUBHO UCIIONbB3YIOTCS FeOMH(OPMALMOHHbIE TEXHOJIOI MU U IPUKJIAAHAS
MaTeMaTHKa.

CIIYTHUKOBOE HH®OPMAILIMOHHOE OBECIEYEHUE MOPCKHUX SKCIEIALUIA
JIBO PAH

Jlesun B.A., Anexcarnun A.M1., Anexcarnuna M.T.
WucturyT aBToMaTiku u nporeccoB ynpasieans IBO PAH (MAITY JIBO PAH, Poccus)

levin@jiacp.dvo.ru

B Hacrtosmee BpeMs MpakTHUECKH O6e3aabTepHATHBHBIM MEX,TyHApPOAHBIM TPAHCIOPTHBIM KOPHUIO-
POM, CBSI3BIBAIOIIM TPAHCIIOPTHBIE CHCTEMBI EBponbl, A3naTcko-THxookeaHCKoro peruoHa u CeBepo-
Tuxookeanckoro nodepexnsi CILIA Bmecte ¢ Kananoit aensiercst CeBepHblit Mopckoi myTs (CMIT). Ak-
TyaJbHOH 3aaa4eit 3(h(heKTHBHOTO NCTIOIB30BAHUS ABISETCA Pa3BUTHE ero WHPOPMAIMOHHOTO odecrie-
YeHUs1, 0COOCHHO C MCIOIb30BaHNEM CITYTHHKOB BCEX Ha3HAYCHUI — CBSA3M, JUCTAHIUOHHOTO 30HIUPO-
BaHUS, HaBUTAlMU. B mokiame paccMaTpuBarOTCs TEXHOIOTHU pacdeTa (pr3uuecKuX M JUHAMUYIECKHX
napamMeTpoB MOBEPXHOCTH OKeaHa M aTMocdepsl M0 MHPOPMALMH ¢ METEOPOJIOrHIECKUX CITyTHUKOB
NOAA, TERRA, AQUA, SUOMI-NPP, koTopsie mpuHUMAIOTCS U 00padaTpiBatoTcs B LleHTpe Komiek-
TUBHOTO TI0JIb30BAHUS PETHOHAIIHOIO CITyTHUKOBOTO MOHMTOPUHTA OKpy»Katomel cpeasl /IBO PAH, a
TaKXe BOMPOCHI ONEPATUBHON IMOCTABKH JAHHBIX U CEPBHCOB MX 00pabOTKM B MOPTHI U Ha CyJa B MO-
pe. Co3aHHBIE TEXHOJIOTHH BBICOKOTOUHOM NMEPBUYHON 00paboTKM (MpHUBSA3KA U KaJHOPOBKA) MO3BO-
mw CrytHukoBoMy 1eHTpy [IBO PAH co3nats TexHoiOrHM TeMaTHUecKoi 00paboTku Jutst odecte-
geHUs 0€30MaCHOCTH IUTaBaHMs B JemOBBIX ycioBmax. C 2010 r. s obecniedeHns HHGOPMAITHOHHON
MOJIEP>KKH JIETOBOH MPOBOJKHM CyA0B K mopTy Maranan CrnytHukosblil nentp IBO PAH Beaer monu-
TOPHHT JIe0BOH 00cTaHOBKH B OXOTCKOM MOpe Ha peryJisipHOil OcHOBe. EsxeromHo B mepuoj 3uMHei
HaBUTauuu onepatuBHo yepe3 FTP —cepBep mocTaBistoTCs NPOAYKTH 00pabOTKK CITyTHUKOBBIX JlaH-

18



HbIX. Takke Ha OCHOBE MMECIOIIMXCS TEXHOJIOT UM an/Io6peTeH yCHeIHHLIﬁ OIIBIT MOMCKA NOTCPSABIINXCA
Cya0B B IITOPMOBBIX YCIIOBUAX 3UMHETO OXO0TCKOIo MOps.

VOLSATVIEW INFORMATION SYSTEM CAPABILITIES FOR STUDYING KAMCHATKA
AND NORTHERN KURILES VOLCANIC ACTIVITY

Gordeev E.I.!, Loupian E.A?, Girina O.A.1, Sorokin A.A.3

'Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2Space Research Institute RAS (IKI RAS, Russia)
3Computing Center FEB RAS (CC FEB RAS, Russia)

gordeev(@kscnet.ru

There are 36 active volcanoes in Kamchatka and the Northern Kuriles. According to the data from
the Kamchatka Volcanic Eruption Response Team (KVERT), annually in the 21st century, 3 to 6 volca-
noes produce moderate eruptions including from 5 to 20 powerful explosive events with bursts of ash up
to 7-15 km above sea level. In 2011-2015, the joint efforts by experts from IVS FEB RAS, SRI RAS, CC
FEB RAS and FEC SRC Planet was created the information system (IS) “Remote monitoring of active
volcanoes of Kamchatka and the Kurile Islands (VolSatView)” focused on continuous monitoring and
investigation of volcanic activity in the region. IS VolSatView allows to jointly process of operative and
retrospective satellite data (to analyze thermal anomalies, ash clouds and plumes, spectral characteristics
of volcanogenic objects, etc.), compare it with video information, simulate the model of ash plume distri-
bution, and classify different volcanogenic objects. VolSatView supports comprehensive processing and
analysis of heterogeneous information (satellite, meteorological and other data) jointly with data from
IS VOKKIA of IVS FEB RAS GeoPortal and AIS Signal of CC FEB RAS. The work was supported by
RSF (Project Ne16-17-00042).

Ha Kamuatke u CeBepubix Kypunax pacnonoxeHo 36 akTuBHBIX ByJikaHOB. [1o nannpiM Kamuart-
CKOH rpymmbl pearupoBanus Ha Bynkanundeckue nu3epskenns (KVERT — Kamchatkan Volcanic Eruption
Response Team), B 21 Beke 37eCh €KETOJHO MPOUCXOAIT YMEPEHHOH CHIIBI M3BEpKEeHUS 3-6 ByJKa-
HOB, a Takxke OoT 5 10 20 CHIBHBIX 3KCILIO3MBHBIX COOBITHI C BEIOPOCOM TerioB A0 7-15 kM H.y.M. B
2011-2015 rr. coBmectabiMu yermusamu crienuanuctoB MBuC JIBO PAH, UKW PAH, BI IBO PAH
u JIB HUII ITnanera cozmana nadopmarmonHas cuctema (MC) “JlncTaHIMOHHBI MOHUTOPUHT aKTHB-
Hoctu ByikaHoB Kamuatku u Kypun (VolSatView)”, opuenTnpoBaHHast Ha HEMPEPHIBHBIA MOHUTOPHHT
Y WCCIIeIOBAHUs ByJIKaHUUECKOW akTuBHOCTH pernoHa. IC VolSatView nmo3Bossier coBMecTHO 0Opada-
THIBaTh OTIEPATUBHYIO U PETPOCTIEKTUBHYIO CITyTHHUKOBYIO MH(GOPMAIIMIO (aHATU3UPOBATH TE€pPMaTbHBIE
aHOMAJIMH, TETUIOBbIe 00JlaKa W HUIEH(BI, CIIEKTPAIIbHBIE XapaKTEePUCTHKH BYJIKAHOTEHHBIX OOBEKTOB
U Jp.), COMOCTABIATH €€ ¢ BUACOMH(POPMAITUEH, BHIIOIHITh MOJCIUPOBAHUE PACIIPOCTPAHEHUS METLI0-
BBIX IUTEH (OB, KITacCH(UIIMPOBATH Pa3IMYHBIC BYJIKAaHOTCHHBIE 00BeKTH. B VolSatView oprannzoBana
KOMILUIEKCHasi 00paboTKa M aHajau3 pa3HOPOHON MH(pOpMaIiK (CITyTHUKOBOM, METEOPOJIOTHUECKON U
Ip.) coBMecTHO ¢ naHHbIMH, rTocTymnatomumu n3 UC VOKKIA TI'eomoprana MUBuC JIBO PAH u AUC
Curnan Bl IBO PAH. Pa6ora Beimonnena npu noanepxke PH® (mpoext Nel6-17-00042).

SERVICES COMPOSITION PLANNING IN THE HETEROGENEOUS ENVIRONMENT
Bychkov LV., Ruzhnikov G.M., Fedorov R.K., Shumilov A.S.
Matrosov Institute for System Dynamics and Control Theory SB RAS (ISDCT SB RAS, Russia)

alexshumilov(@yahoo.com

Recently the service-oriented architecture (SOA) has been actively used. Its computational modules
are implemented as web-accessible services, which provide flexibility and scalability for services use. The
service composition, which is the combined usage of two or more standalone services for the solution of
some task, is used more and more often.
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When it comes to services composition, the problem of service execution planning arises. The prob-
lem takes into account limited computational resources, environment heterogeneity, changes in parame-
ters and availability of computational nodes, as well as data dependencies between services.

Within the ISDCT SB RAS Geoportal the service composition is defined as the JavaScript scenario,
where services can be called right in the scenario with special functions. At the scenario interpretation
step the directed acyclic graph of services execution is built, where nodes are actual service calls (tasks)
and edges are dependencies between them.

The service execution dispatcher was developed and integrated into the ISDCT SB RAS Geopor-
tal. Dispatcher’s service planning and execution is based on the generated graph analysis. The rebuilding
of the plan occurs at modifications of the computational nodes or services composition and at changes in
service execution or data transmission time.

Proposed dispatcher was tested and showed its capabilities in effective service execution planning
at changes in the environment configuration.

Actual work is completed with the help of the Center of collective use of the IICN ISSC and RFBR,
grant number 16-07-00411.

3AKOHBI KEIUIEPA U CEUCMHUYECKASI AKTUBHOCTD
Jleeun B.B.1 2, Cacoposa E.B.?, Jlomancxuii A.B.!

"MucTuTyT MOpcKoit reonorun u reopusuku JIBO PAH (MMI'ul” IBO PAH, Poccus)
’Uucruryt okeanonorun um. ILIIL. Ilupmosa PAH (MO PAH, Poccus)

Cornacno 3akoHam Kerutepa 3emitst Bpamaetcst BOKpYyT COIHIIA 1O SIDTHIITHYECKOI OpOHTE U HCITBI-
TBHIBAET MIEPHOINYECKIE N3MEHEHHSI CKOPOCTH JBIKEeHUS. [Ipr 5TOM MakCHMyM CKOPOCTH HaOIr01aeTCsl
B IepUTeanu (2-5 sHBaps), a MUHUMYM — B adennu (4-6 uroiist) B Hanbojee yaaaeHHoin Touke ot ColrH-
1a. CKopocTh BpalieHHs: 3eMIIM BOKPYT OCH - KaK BTOPOW BUJI BPAIIaTEbHOTO IBMKEHHS 3EMIIH, - B CBOIO
odepeib, BO3pAcTaeT B HIOHE-aBIyCTe, a YMEHBIIIEHHE CKOPOCTH HAOIIOIaeTCs B 3MMHIE MECAIIBL. TaKyro
0COOCHHOCTh TPOTUBO(MA3HBIX BapHALMl CKOPOCTH MOKHO OOBSICHUTH JIEHCTBHEM 3aKOHA COXPAaHECHUS
MOMEHTa HMIyJbca. POCT ckopocTH ABHKEHUS 3eMITH 110 OpOUTE B 3UMHUI IEPHOJT JTOJKEH KOMITCHCH-
pOBaThCsl YMEHBIIIEHUEM CKOPOCTH BpaIlleHHsI BOKPYT OCH, U — Ha000poT. B CBOIO 0uepei pocT CKOpocTH
BpalIcHUs 3eMIIU BEJICT K YBEIIMYCHUIO CKATHS QUTYpbl HEOECHOTO TeJa, a yMEHbIIICHUE CKOPOCTH TPH-
BOJIUT K YMEHBIIICHUIO CIKaTHsl, CHIDKCHUIO KPUBH3HBI (PUTYPBI 1 YMEHBIIIEHHUIO TUIOMIAINA TTOBEPXHOCTH
tena. O0miee ckaTre HeOECHOTO Telia BeJeT K YBEIHUCHUIO SKBATOPHAIBHOTO PaJyca U BO3PACTAHUIO
TUIOMIAIN TOBEPXHOCTH TEJa, B TO BpeMs KaK YMEHBIIIEHUE CKAaTUs 00SI3aHO MMPUBOUTH K YMEHBIICHHIO
TUTOIA/TM TIOBEPXHOCTH M K HEZIOCTATKY CBOOOTHOH IJIOIMIAAH, T.€. K CTOJIKHOBEHHIO ITHT. OTMETHM, YTO
JUTS TUTAaHEeT-TUTaHToB (Hanpumep, CatypH u FOmuTep) CKopocTh BpallleHus IIOYTH B 2.5 pa3a nmpeBocxo-
JUT CKOPOCTh BpallleH!Ust 3eMJIH, a BETMUMHA C)KAaTUs B pe3yJibTaTe NpeBbIlIaeT 3eMHoe cxatue B 30 u 20
pa3. [lynbcarnum KpuBHU3HBI QUTYPHI M IEPUOTUIECKAE H3MEHEHUS IJIOMIAIU TOBEPXHOCTH HEOECHOTO
TeJia MOTYT SIBUThCS IPUYUHOM MOSBICHUS JOTIOJIHUTENBHBIX HAPSDKEHUH 1 feopMaluii Ha rpaHHLax
TUTOC(EPHBIX TLTUT, CIIOCOOCTBOBATH POPMUPOBAHUIO PA3TIOMOB U CO3/[aBATh YCIOBHS [T BOSHHUKHOBE-
Hus 3emiieTpsceHuit. [loBpIIeHne ceicMIUUECKOi aKTUBHOCTH B 3UMHEE BPEeMsI TO/1a 0TMEYaJIoCh paHee
B PsAJIC PETHOHOB 3€MHOTO I11apa.

GKR: GEOLOGICAL KNOWLEDGE REPRESENTATION. PRESENTATION OF THE
SOFTWARE PACKAGE GKR

Bonnemaison M.
VARISCAN MINES company, Orlean, France

m.bonnemaison@yvariscan.fr

The GKR is an SBA (Based Search Application) which organizes a series of geological, mining and
economic complex and heterogeneous strategies to guide mineral exploration and supply.
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It removes the constraints of traditional databases by focusing on a particular theme selected. Its use
is not restricted by a single thematic architecture, and, therefore, it is suitable for the majority of needs
of any particular user.

The GKR provides complete flexibility, adapting to each record subject to be treated. It integrates into
one system information structures and various themes (documentary, paper data, computer files pdf, ppt,
web pages, etc. ...). It works simultaneously in several languages and allows management of ontological
and encyclopedic information, with the help of integrated modules including: mineralogy, stratigraphy,
petrography, paleontology and geology. Data storage is virtually unlimited, and data may be changed and
update and can be enhanced continuously. It runs on a simplified GIS system which allows map display
of information and easy communication with other GIS professionals.

In respect of data available on mineral resources, for example from the internet, GKR, which is
a knowledge based system, allows for immediate updating and augmentation of existing data enabling
the production of maps which synthesis exploration and mining potential, or identification of metal-
lotects. GKR also allows for immediate access to permanent general and detailed documentation that
allowed for such records, synthetic.

GKR can be a basic tool for a mining company or for a National Office for the Mining Sector, able
to make inventories of a substance and / or a geographical unit, or complete inventories hierarchy of a
country or group of countries. GKR is currently used by several mining companies to better focus their
exploration campaigns. Indeed, GKR is a tool for managing and promoting the mining sector and for the
development of academic research into mineral deposits and metallogeny.

Technical Basis:

The explosion in the volume of digital data has fundamentally changed how to design systematic
content management architecture, imposing, in particular, the search functionality of information as
power. This has also given birth to many types of applications - oriented information retrieval systems
recently grouped under the acronym SBA.

The adoption of these applications by the general public has also created new requirements with users
expecting more and more to do their research enriched by suggestions of areas of refining, or extended to
other areas. In this, the SBA has attempted to increasingly break down barriers between thematic barriers
directly inherited from the production phase which have been inherently compartmentalized.

Many studies, such as those conducted on ontologies have already addressed these issues, being
quite appropriate for such problems. However, they have so far given birth to few applications to real
issues. Industrial implementation of such ontologies are often too complicated, and their underlying model
difficult to design for ease of use by the end user.

The GKR demonstrates the operability of a system of research and exploitation of information from
several areas so far dealt with separately: in this case, the different disciplines of geology, mining (lo-
cation and production of mineral extraction sites), economics of commodities (commodity prices, com-
panies that import these materials, owners of companies operating sites, etc.), and closely related areas
(geopolitics, environment, etc.).

The technical approach and organizational aims of the original part, contrary to a “top down” prin-
ciple, which is often being put forward when we speak of ontologies (ontology defines the input closest
to the field, and then trying to exploit it for users), the GKR opts for a “bottom up” principle based on the
needs of restitution and deducted from the final incorporation of information from a number of thematic
databases.

The knowledge base built on GKR principles constitutes an expert system able to obtain and share the
results for heterogeneous data (spatial, temporal and thematic). The software facilitates the GKR approach
needed for research in Earth sciences, mining of natural resources and economy, while challenging and
improving breeding techniques and data semantics.

21



DIGITAL REPOSITORIES AND GEOGRAPHICAL INFORMATION (ON DSPASE
EXAMPLE)

Zhizhimov O.L., Skachkov D.M.
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)

zhizhim@mail.ru

For the DSpace system [1], which is widely used for the establishment of digital repositories, some
methods of using geographical information provided in the form of geometric objects as well as ge-
ographical terms are discussed. Currently, DSpace is widespread among the scientific and educational
organizations. The repositories that are based on DSpace, currently contains a large number of documents,
one way or another related to geographic information. At the same time, in the base version of DSpace
is not possible to process geographical information component. The report outlines two options for the
integration of geographic metadata in DSpace system: through direct job of coordinates of geometrical
objects and by reference to the recording of a specialized thesaurus of place names [2]. Specialized ex-
pansions of the basic version DSpase are discussed. Examples of user and administrative interfaces are
given.

Hns cuctemsr DSpace [1], koTopast IMPOKO MCIONB3YETCs Ui CO3AaHUs LHU(PPOBBIX XPaHUIIHIL,
00CYX/Tat0TCsl HEKOTOPBIE METOBI UCTIOIB30BaHUs reorpaduueckoil nHpOpMaIum, mpeCcTaBIeHHON B
BUJI€ TEOMETPUUIECKNX OOBEKTOB, a TaKXkKe reorpaduueckux TepMuHOB. B HacTosmee Bpemst DSpace mm-
POKO pacmpocTpaHeHa CpeIN HaAyYHBIX M 00pa30BaTENbHBIX OpraHU3aid. XpaHMIUINA, KOTOPBIE OCHO-
BaHbl Ha DSpace, B HacTosIIee BpeMsl COACPKHUT OOJNBIIOE KOIUYECTBO HOKYMEHTOB, TaK WM MHaue
CBSI3aHHBIX ¢ Teorpaduueckoi nHpopmanueit. B To ke Bpems, B 6a30Boii Bepcuu DSpace He npeacTas-
JSIeTCS1 BO3MOXKHBIM 00pabathiBaTh reorpaduueckoil HHGOPMAIMOHHOW KOMIOHEHT. B noknazne nsna-
raroTcs /Ba BapvaHTa MHTETPaIlK reorpaguyueckux MEeTaAaHHBIX B cucteMe DSpace: myTem mpsMoro
3aJjaHus] KOOPAMHAT TeOMETPUIECKUX OOBEKTOB M CO CCHUIKON Ha 3alUCH CIEIHANIN3UPOBAHHOIO Te3a-
ypyca reorpaduyeckux HazBanuii [2]. O0CYKAar0TCs ClieMaIM3UPOBaHHbIE pacIiupeHus: 0a30BOM Bep-
cun DSpase. [IprBoaaTcst mpuMepsl OIB30BATEIBCKIX M aJMAHACTPATHBHBIX HHTEP(ECOB.

References

1. DSpace Home Page. http://www.dspace.org (15.05.2016).

2. Skachkov D.M., Zhizhimov O.L.Integration of Geographic Metadata in Modern Systems of
Digital Repositories // The BULLETIN of KAZNU. Mathematics, Mechanics and Informatics
Issue. 2015. - Iss.3 (86). - Part 1. —p.324-331. - ISSN 1563-0285.

COHERENCE OF THE GPS NOISE FIELDS
Lyubushin A.A.
Schmidt Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)

lyubushin@yandex.ru

Modern networks of GPS stations provide simultaneous monitoring time series approximately from
117000 stations which are placed all over the world. Thus, the problem of joint analysis of big number
(several thousands) of time series arises. In the present work the method is presented which provides a
tool for solving this problem. The method is based on using of hierarchical Fourier-aggregated signals
and it has a purpose to detect time intervals and frequency bands when there is a coherence between
noise components of all time series. The elaborated method was applied to daily 3-components GPS
time series from the networks in the USA (4512 stations) and in Europe (2122 stations). The multiple
coherence measure estimated for different combinations of aggregated signals inside regions of USA and
Europe and between them extracted essential peaks of coherence values for periods 4-18 days within time
intervals 2012-2016 which could be indicator of general synchronization of global ambient Earth’s noise
which is observed after Sumatra mega-earthquake at the end of 2004.
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Cospemennsle cetd cranimii GPS oGecneunBaroT cHHXpPOHHBIE BPEMEHHBIE PSAbI MOHUTOPHHIA
npubmusuTensbHo oT 11’000 cranmmii, pacoIOKEHHBIX MO BceMy MHpY. Takum o0pa3oMm, BO3HHUKAET
npo0iieMa COBMECTHOTO aHajIM3a OOJIBIIOr0 YHCIa (HECKOJIBKO ThICSAY) BpEMEHHBIX psioB. B HacTosmei
paboTe mpencTaBieH METO, KOTOPBIA 00ecredurnBaeT HHCTPYMEHT JUTS PEIIeHHUs 3TOH mpobiaemMsl. MeTos
OCHOBAH Ha HCIOJIb30BaHUH HepapXuuecknx Dypbe-arperupoBaHHBIX CUTHAJIOB U UMEET LeIbI0 OOHa-
py’KeHHE BPEMEHHBIX MHTEPBAJIOB M YAaCTOTHBIX IOJIOC, KOTJa BO3HUKAET KOTePEHTHas COCTaBIISAIOIas
MEXXIy KOMIOHEHTaMH IlIyMa BCEX BPEMEHHBIX PANoB. Pa3paboranHblii MeTo ObIII IPUMEHEH IS aHa-
nu3a 3-X KOMIIOHEHTHBIX €KeCyTOUHBIX BpeMeHHBIX paaoB GPS ot cereit B CLLIA (4512 ctanuuii) u B
EBporte (2122 crannuit). MHOXECTBEHHAS Mepa KOTEPSHTHOCTH OIICHUBAJIACK JUTS Pa3THIHBIX KOMOWHA-
LU arperupoBaHHbIX CUTHAJIOB BHYTpH peruoHoB CLLA u EBpornbl, a Takke Mex /1y KOHTHHEHTaMu. Bbl-
JICJICHBI CYIIECTBEHHBIE ITMKH 3HAUEHUI KOTEPEHTHOCTH JJIs IEpUOJ0B 4-18 nHell B TeueHNEe BpPEMEHHBIX
uHTepBajioB 2012-2016, koTopble MOTYT OBITH MHIMKATOPOM O0IIel CHHXPOHH3ALUH IT100aIbHOr0 CO0-
CTBEHHOTO IIyma 3eMiTd, KoTopas HaOmronaeTcs mocie CymMaTpaHCKOTO Mera-3eMJIETPSICEHUSI B KOHIIE
2004 rona.

ABOUT DEPLOYMENT AN INTEGRATED OPERATIVE SYSTEM OF MONITORING THE
COAST AND WATER AREAS OF THE PETER THE GREAT BAY

Fischenko V.K.!, Subote A.E.!, Golik A.V.!, Goncharova A.A.1, Zimin P.S., Zatserkovny AV?

'V I. II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)
’Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

fischenko@poi.dvo.ru

The deployment of integrated real-time monitoring systems of extensive marine areas is one of the
most promising areas of modern oceanography. Since 2008 specialists of the Pacific Oceanology Institute
with the support of the “Global networks” group of the Institute of Automation and Control Processes
are working on the deployment of the Peter the Great Bay monitoring system. The system consists of
several components. The monitoring infrastructure includes more than 20 experimental devices and sen-
sors deployed on the coast and in the Bay. The telecommunications infrastructure provides gathering and
delivery of remote experiments data to Vladivostok. The data storage infrastructure consists of onshore
storage facilities located at the marine research stations, and the main data storage at Vladivostok. The
computational infrastructure consists of scientists’ personal computers, and distributed computing net-
works deployed in the POI FEB RAS. Software control of telecommunication, information and comput-
ing resources of the entire system is implemented using «Globus Toolkit» package. The information and
analytical system, implemented as a web application, provides scientists with remote experiments data
and software tools for its visualization and analytical processing. This work is supported by FEB RAS
Program of fundamental research (project Nel5-1-4-062)

OpnHo 13 HanOoJIee NEePCIIEKTUBHBIX HAIPABICHUH COBPEMEHHOM OKEaHOJIOTHH — Pa3BepPTHIBAHUE CH-
CTeM KOMITJIEKCHOTO OTIEPaTHBHOTO MOHUTOPHHTA OOMIMPHBIX MOpckux akBaropuii. B /IBO PAH ¢ 2008
T. CHenraTucTaMH THX00KEaHCKOT0 OKeaHOJIOTHIECKOT0 MHCTUTYTa PH OAEepKKe «I pyIsl ro6aib-
HBIX ceTei» MHCTUTYyTa aBTOMaTHKH U TIPOLIECCOB YIIPABIEHHS BEAYTCS pabOThI IO pa3BepTHIBAHHUIO CH-
creMbl MOHMTOpHHTa 3anuBa [lerpa Bennkoro. Cucrema cocTOUT M3 HECKOIBKHX KOMIIOHEHTOB. MH-
(dbpacTpykTypa cpencTB HabmoIeHus BKIItodaeT 6oee 20 SKCIIepUMEHTAIBHBIX YCTAHOBOK U JATIYHKOB,
pa3BepHYTHIX Ha HOOEpeKbe U B caMOM 3ajuBe HaydHbIMu rpynnamu JIBO PAH. TenekoMMyHHKaMOH-
Has MHPpacTpyKTypa obecrieyuBaeT cOOp U ONEpPaTUBHYIO JOCTaBKY BO BiiaguBOCTOK JaHHBIX ylaneH-
HBIX 3KCIIEpUMEHTOB. IHppacTpyKTypa XpaHEHHUS JaHHBIX COCTOUT U3 OEPEroBbIX XPaHMIIHIL, PACIIONIO-
KCHHBIX Ha MOPCKUX HayYHBIX CTaHIIMSIX, © OCHOBHOT'O XpaHHJIMIIA JaHHBIX BO BraanBocToke. Berumc-
JUTeNbHast HHOPACTPYKTYpa COCTOUT U3 KOMIIBIOTEPOB CaMHUX I0JIb30BaTeNeH, CeTel pacipeeIeHHbIX
BbIuncienuil, pazsepayTsix B TOU JIBO PAH. [Iporpammuoe o0ecrieueHue ynpaBieH s TEIeKOMMYHU-
KallMOHHBIMH, THPOPMAIITMOHHBIMA W BEIYUCIUTEIFHBIMU PECYPCAMU CUCTEMBI PEATM30BAHO C HCIIOIb-
30BanueM cepBrcoB nakera Globus Toolkit. UadopmannonHo ananmuTH4eckas cucreMa, peaju30BaHHas
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B popme Web-mpoekTa, npegocTaBiseT Ha pabodne MecTa OoIb30BaTeNei JaHHbIe YAaIeHHBIX SKCIIEPH-
MEHTOB, CPE/ICTBA MX BU3yaJH3alMX U aHATUTHIECKOI 00padoTku. PaboTa BRITIOIHEHA IPH MTOIEPKKE
[Iporpammer pyHaamenTansHbIX uccnenoBanuii JIBO PAH na 2015-2017 rr. (mpoekt 15-1-4-062).

MPUJIOKEHUE YPABHEHUI MAT®U3UKHU K 3AJJAUAM O ITPOLIECCAX B 3EMJIE
3axuooe M.T.
BioScience Incorporated, Czech Republic

Juddepennmanbhbie ypaBHEeHNS! MaTeMaTHYECKOH (GU3NKHU ¢ TIEpeMEHHBIMU KO3 GHLIUCHTaMH pe-
HIar0TCsA MPUOINKEHHO - YUCICHHBIM CIIOCOO0M, C TIOMOIIBIO CTETIEHHBIX PSI0B, pa3HBIMU aCHMIITOTH-
YECKMMH METOAAMHU.

[pu penieHny 3a1a41 TEIIONPOBOAHOCTH B HeTera3oHOCHOM ckBaxkuHe (Depranckas o0n. Y30e-
KHCTaH) HeJINHEHHOE ypaBHEHUE TEIUIONPOBOJHOCTH OBIJIO CBEIEHO K ypaBHeHHIo [ enpmronbia. T.e. k
aHAJTUTUYECKOMY PEIIEHHIO.

W3BecTHO, 9TO TpaBUTAIMOHHBIN, SIIEKTPHYECKHE U MAaTHUTHBIE TIOTEHITHAJIBI, TOTEHITMAN TOJISI CKO-
pocTeil HecKUMaeMOU JKUIKOCTH, YIOBIETBOPSIOT ypaBHeHHto Jlammaca AD=0. Ilpu paccmorpenun
Iporiecca MpocadyrnBaHus )KUIKOCTH B TIOPUCTOH cpefie (MMEHHO TaKOBBIM SBJISIETCS HEe(TeTa30HOCHBIH
I1acT, ckeiner (TBEpAast gasza) KOTOPOro COCTOMT M3 KapOoHAaTa KalblMs), a JBIKCHNE KUIKOW (a3bl
o T9uHAETCS 3aKoHy [lapcu, Hamu ObUTO HalieHO aHamuTHIeckoe perenne. C yaérom ycrmosuit [lamam-
Oepa - Diinepa, hynkius “®” ypaprenus Jlamnaca urpaet poiib HOTEHIIHATA CKOPOCTEH 1 BIOpaHa OTHOM
13 KOOPJUHAT IIOCKOCTH Toorpada. [lonydeHHbIi pe3yapTat s HEMMHEIHOTO ypaBHEHHS TETIIONPO-
BOJHOCTH SIBJISIETCS] KOHTPAPTYMEHTOM K YTBEPKIEHHIO, YTO PEIICHHE HEMMHEHHBIX 3a/1a4 B MAaT(OU3UKU
BO3MOXKHO TOJIBKO NMPHOJIMKEHHBIMUA METOJIaMH.

PaccMaTpuBaeTcst BO3MOXKHOCTD MOJTY4EHHs aHAIMTHUECKOIO PELICHUs Ul PEeIeHHUs 3a1ad 1ud-
¢y3un. @ynknus “@” BeICTyNaeT B poJIyd KOHIEHTpauuy AU YHAUPYIOIIETO BEIIECTBA.

[Ipobnema Apanbckoro mopsi. DeHoMeHoOIOTHYECKast KAPTHHA JISI TEKYIIETO COCTOSHUS APaibCKO-
ro MOpsl JOMyCKaeT cienyrolee onrcanue. HakonneHHoe 3a JIeTHUH epuo/ TEIUIo PeBpaIiaeT Mope B
MIEPUOINIECKUN NCTOYHUK TEIUIA M C aKBAaTOPHUHY TeHEpHUPYETCs Terwio 6oee 3 GeKTHBHO, 9eM C TBEPAOI
MOBEPXHOCTHU CyIIH. MaTeMaTHYeCKH 3TO 03HA4YaeT, YTO ypaBHEHHE TEIUIONPOBOTHOCTH OyIeT UMETh
MEPUOINIECKOE pEeIIeHHe, UMes B HAINYHE “UCTOYHHKH ® Teria. M3-3a yMeHbIIeH!s aKBaTOPHH TEILIO-
BOM CTOJIO HaJ MOBEPXHOCTHIO MOPSI HE B COCTOSIHUM CAEP’KUBATh OTOKU OXJIAKAEHHOTO BO3yXa, YTO
OKa3bIBAET BIMSHIE HA N3MEHEHHUE KIIMaTa.

INTEL SOFTWARE FOR SOLVING RESEARCH AND INDUSTRIAL PROBLEMS:MODERN
TRENDS OF HIGH PERFORMANCE COMPUTING

Avdeev Alexander V.
Intel Russia/CIS Business Development, Software and Services Group (Intel Russia/CIS, Russia)

Hardware technologies in High Performance Computing are continuously undergoing major changes
and rapidly increasing performance capabilities, but the software and the underlying code legacy is often
left unchanged or even neglected. This leads to performance gaps and underutilized hardware assets. The
talk is devoted to Intel programming techniques and software tools required to achieve the highest per-
formance on systems built on the current and future generations of Intel® processors, including copro-
cessors Intel® Xeon Phi ™. We will consider the latest Intel software tools - Intel® Parallel Studio XE
2016 (which include optimized compilers, math libraries and tools for optimization and parallelization
of programs) and examples (success stories) of Intel software usage for solving industrial and research
problems. We will also discuss Intel University/Academic programs.
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JUCTAHIIMOHHOE 30HANPOBAHUE 3EMJIN: COBPEMEHHBIE BOSMOXHOCTHU U
INEPCIIEKTHUBbI HA BY IYIHIEE

Cepeeesa M.A.
I'pynna xomnanniit «KCKAH3KC», Mocksa, Poccust

msergeeva@scanex.ru

CeroHs peIHOK JaHHBIX U MIPOAYKTOB JUCTAHIIMOHHOTO 30HAMpoBanus 3emnu ([33) aBnsercs o1-
HOCHUTEJIBHO HEOOIBIIUM 110 00BbEMY 110 CPABHEHHMIO C PSAOM IPYTUX OTPACIIEBBIX PHIHKOB, HO OBICTPO-
pacTyIMM CErMEHTOM pBIHKA YCIIYT U NMPOJAYKTOB KOCMHUYECKOH oTpaciu. KoHKypeHIHs Ha MeXIyHa-
ponHOoM peiaKe /133 B Omokaiimue 4-5 et Oyner ycuinmBaThes, 0osee 60 CIyTHUKOB (B T.4. KOMMEp-
YecKuX) npeioxkar cBou pemenus k 2019 r., B 2015-2024 rr. Ha opobuty 3amyctat 400 TpaAUIHOHHBIX
(Becom Oomee 50 kr) armmaparoB J[33, 4To B ABa pasa Oomeime, gyem 3a 2005-2015 rr.

OOmmM 11 OOJIBIIMHCTBA CTPAH ABJSIETCS TOT (PAKT, YTO MEPBUYHBIC IAHHBIE HU3KOTO U CPEIHETO
pa3pemieHnii, B OCHOBHOM, pacIIpOCTPAHSAIOTCS OECIUIaTHO U CBOOOTHO BCEM JKETIAIOIINM, a OTIepaTOpaMu
OOBIYHO BBICTYMNAIOT Pa3IMYHbIe FOCYAapPCTBEHHBIE areHTCTBA, HAyYHbIe opranu3anuu u T.1. [Ipumep -
mporpamma Copernicus.

B HacTosmee Bpemst B CBsI3U C pa3BUTHEM CIIENUATN3aUN U HHTEPHAIIMOHAIN3a[U1 MHPOBOTO PBIH-
ka nanHbiX /133 HU 0/1HA cTpaHa He criocoOHa 00eceYnBaTh COOCTBEHHBIC MOTPEOHOCTH B KOCMUYECKOM
HH(QOPMAIMU TOJIBKO € MOMOILBI0 HAIMOHAJBHBIX cpelAcTB. CyIIeCTBYIOIAs POCCUHCKAs TPYNITUPOB-
Ka YZOBJIETBOPSACT MOTPEOHOCTH POCCUHCKUX MONIb30BaTeNel Ha 5-15% U sBIsgeTCS HEAOCTATOYHOM s
pelIeHus 3a/1a4 yIpaBIeHUs TOCYAapCTBOM H €r0 TePPUTOPHSIMHU.

Poccwuiickoii komnanueit « CKAHOKCy HakomjeH ombIT B CO3AaHUM MPOrPaMMHOT0 00eCTIeUeH S
1 OpraHu3anuy 0OpaboTKH JaHHBIX B COCTaBE MMPHEMHBIX KOMIUTEKcOB. Kommanuneit ycranosneHo Ooee
250 anmapaTHO-IIPOrpaMMHBIX NPHEMHBIX KOMIUIEKCOB, B TOM uuciie Oonee 150 KoMIUIEKCOB mpreMa
JAHHBIX C METEOPOJIOTHYECKUX CITyTHUKOB U Oosiee 70 yHHBEpCaIbHBIX KOMIUIEKCOB Y HUCKaH™.

MynbTHUIIIMKaTUBHBIA 3 deKT pasBUTUS OTpaciay AODKEH MPOSIBISTHCSA B YBEIMUCHUH YHCIIA CO-
3/1aBaeMbIX KOMIaHuil B otpacnu J[33, pocte 3ausTocTH B chepe 133 1 cMEKHBIX OTpacisiX SKOHOMUKH.
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INFORMATION TECHNOLOGIES AND
METHODS OF APPLIED MATHEMAT-
ICS FOR STUDYING OF NATURAL
RISKS

NHO®OPMAIIMOHHBIE TEXHOJIOI'MU
W METO/IbI ITIPUKJIATHOM MATEMA-
TUKU OJIAA U3YUYEHUSA ITPUPOJHBIX
PUCKOB
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ON THE DEVELOPMENT OF DATA-PROCESSING SYSTEM FOR ANALYSIS OF
CATASTROPHIC EVENTS REGULARITIES

Dolgaya A.A."?, Fereferov K.A.3, Gerus A.1"*

'Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2Kamchatka State Technical University (KSTU, Russia)
3Far East Federal University (FEFU, Russia)
4Vitus Bering Kamchatka State University (KamSU Vitus Bering, Russia)

adolgaya@kscnet.ru

The present work describes the database of catastrophic natural events and social phenomena and
application for its management. Each event in the base is described with year, type according to classifica-
tion, location, rating J, a brief description and bibliography reference. For the purpose of convenient work
with an electronic list of events authors developed data-processing system NASCA, which helps user with
viewing, adding, filtering and sorting data, and exporting the search results in a spreadsheet. System also
allows user to draw repeatability plots with method of least squares, and conduct the study of periodicity
(cyclicity) of catastrophic events using Fourier analysis. Developed database of catastrophic events and
data-processing system make it possible to use modern information technologies for management and
analysis of the entire body of accumulated data on natural disasters and social phenomena and to study
their regularities.

B pabore mpencraBneHo onvcanue 6a3pl JaHHBIX KaTaCTPO(PHUUIECKUX MPUPOIHBIX COOBITHH U CO-
LUaJbHBIX SIBJICHUH W NPHIOKEHUS Al paboThl ¢ Hei. s kakaoro coObITHsl B 0a3ze yKas3aHbI T'OJ,
THUI COTJIACHO KJlaccH(UKaIlM, MecTo, 6amt J, KpaTKoe OMHMCcaHue 10 JUTEePATypHBIM JaHHBIM M CChUI-
Ka Ha UCTOYHMK CBeleHUH. [ paboThl ¢ 3JIEKTPOHHBIM CIIMCKOM COOBITHH aBTOpaMH pa3zpaboTaHa
WHPOPMAIIMOHHO-BEIYHCINTENBHAsE cucTeMa NaSCA, ¢ TOMOIIBIO KOTOPO MOJIb30BaTeNb MOXKET IPo-
CMaTpuBaTh, J0OABIATH, GUIBTPOBATH U COPTUPOBATH JaHHBIE, @ TAKXKE OCYILECTBIATh IKCIIOPT PE3YJIb-
TaTOB IOKCKA B TAOJMYHBII MPOLECCOP, CTPOUTH TpaduK MOBTOPSIEMOCTH METOJIOM HAUMEHBIINX KBaJ-
paToB ¥ MPOBOIUTH MCCIIEOBaHNE TIEPHOJMIHOCTH (IIUKIMIHOCTH) KaTaCTPOPUIECKUX COOBITHH C TTO-
Mouipto Oypre-aHanusa. Paspaborannas 6a3a qaHHBIX KaTacTpod ¥ HHYOPMALMOHHO-BBIYUCITUTEIbHASL
cHCTEMa ITO3BOJISIOT MPUMEHSATh COBPEMEHHbBIE NH(OPMAIIMOHHbBIE TEXHOJIOTHH A1 00paboTKH 1 aHa-
JIM3a BCETO MacCHBA HAKOIJICHHBIX JAHHBIX O MIPUPOAHBIX KaTaKIN3MaxX M COLUAIBHBIX SIBICHUAX U UC-
CJICZIOBAHUS UX 3aKOHOMEPHOCTEH.

THE DEPENDENCE OF THE SEA OF JAPAN EARTHQUAKE TSUNAMI HAZARD FROM
THE DEPTH OF THE HYPOCENTER

Zolotukhin D.E., Ivelskaya T.N.?

!Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
2Sakhalin Tsunami Warning Center, Federal Service of Russia for Hydrometeorology and
Environmental Monitoring (Sakhalin TWS, Russia)

DimZol@rambler.ru

In the present work we have carried out the details of a magnitude and geographical criteria tsunami
earthquake risk for the Sea of Japan. We have examined the dependence of the tsunami underwater earth-
quake in the Sea of Japan from the geographical coordinates and focal depth. The data obtained in high
demand in the practice of the Sakhalin Tsunami Center. Practical implementation of this development
would make it possible to reduce both the number of false alarms, and passes the tsunami in the Far East
of Russia.

B Hacrosimieild paboTe MBI BBITOJIHIIHN JETaTH3alUI0 MATHUTYAHO-T€OrpaduuecKoro KpUTepus 1Iy-
HaMHUOMNACHOCTH 3eMIIeTpsiceHuil U1s SInoHckoro Mopsi. Mbl pacCMOTpesn 3aBUCHMOCTb IlyHaMHUOIIac-
HOCTH TTOJIBOJHBIX 3€MJICTPSICEHUH B SIMOHCKOM MOpe OT reorpaduyeckux KOOpAWHAT U TIIyOUHBI 04a-
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ra. [lomyyeHHsle 1aHHBIE KpaliHe BOCTpEeOOBaHbI B IPaKkTHKE pabOThl caxanuHckoro LleHTpa myHamu.
[IpakTrdeckas peanm3anusi JAHHOH pa3pabOTKH MO3BOJIIIIA ObI COKPATUTE YUCIIO KaK JIOKHBIX TPEBOT,
TaK 4 NpoIyckoB nyHaMu Ha [{ansneM Boctoke Poccun.

KAMCHATKAN VOLCANIC ERUPTION RESPONSE TEAM (KVERT), RUSSIA
Girina O.A., Gordeev E.1.
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)

girina@kscnet.ru

Strong explosive eruption of volcanoes is the most dangerous for aircraft because in a few hours
or days in the atmosphere and the stratosphere can produce about several cubic kilometers of volcanic
ash and aerosols. Ash plumes and the clouds, depending on the power of the eruption, the strength and
wind speed, can travel thousands of kilometers from the volcano for several days, remaining hazardous
to aircraft, as the melting temperature of small particles of ash below the operating temperature of jet
engines.

There are 36 active volcanoes in the Kamchatka and Northern Kuriles. Annual Kamchatkan strong
explosive eruptions with ash emissions by 8-15 km above sea level represent a real threat to modern
jet aviation. To reduce the risk of aircraft encounters with volcanic ash clouds in the North Pacific re-
gion, since 2002, KVERT IVS FEB RAS conduct a daily satellite monitoring of 30 Kamchatkan and 6
Northern Kuriles volcanoes, and visual and video monitoring of Klyuchevskoy, Sheveluch, Bezymianny,
Koryaksky, Avachinsky, Mutnovsky and Gorely volcanoes.

KVERT assigns the Aviation Color Code and send Volcano Observatory Notice for Aviation
(VONA) by email to Airport Meteorological Center (AMC) at Yelizovo Airport; and the Volcanic Ash
Advisory Centers (VAAC): Tokyo, Anchorage, Washington, Montreal, and Darwin; aviation services,
and scientists located throughout the North Pacific region. VONA/KVERT Releases are posted on the
web-site: http://www.kscnet.ru/ivs/kvert/

Since 2011, experts from IVS FEB RAS, Space Research Institute RAS, Computing Center FEB
RAS and the Far Eastern Planeta Research Center have operated the information system “Monitoring of
Volcanoes Activity in Kamchatka and the Kuriles” (VolSatView; http://volcanoes.smislab.ru) that uses
all available satellite data (operative and long-term archive data), weather and on-ground observations, the
results of computational modeling of ash clouds and plumes trajectories to ensure continues monitoring
and study of volcanic activity in Kamchatka and the Kuriles.

USING TECHNOLOGY CUDA IN NUMERICAL MODELING OF MARINE HAZARDS ON
THE EXAMPLE OF CHILEAN TSUNAMIS 2014, 2015.

Kim Sen Khwan!, Loskutov A.V.2

I'Sakhalin Institute of Humanitarian and Technological sciences (SIHTS, Russia)
’Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)

ganni_griva@mail.ru, a.loskutov@imgg.ru

Currently, the use of graphics processing units (GPU) for engineering and scientific computing is
becoming increasingly popular because of the high and the available computing capability. CUDA is
the leading and the most widespread technology from Nvidia. CUDA - a software technology that sup-
ports parallel computing architecture similar to OpenMP. It can significantly increase the performance
of computing, thanks to the simultaneous use of hundreds and thousands of cores of one or more of the
GPU.

Numerical modeling of the dangerous tsunami is the one of the tasks that are successfully solved
using CUDA technology. The solution of this problem is based on the use of finite difference schemes
for the various types of shallow water models and the detailed arrays of depths of the open ocean. Finite
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difference method allows parallelization of the algorithm for calculating the input data when each thread
runs with his part of the array. This approach is most effectively implemented in the CUDA technology. In
computing on the GPU, you can create thousands of independent streams, thus breaking the task of the
tsunami simulation in the entire ocean into subtasks for its small area that is ten times increases the speed
of calculation.

In this paper, common FORTRAN-code TUNAMI was rewritten in CUDA C to calculate the prop-
agation of tsunamis in the framework of the linear shallow water model in geographic coordinates. By
using a global array of depths SRTM30 and models of seismic sources USGS tsunami numerical ex-
periments were carried out for two Chilean tsunamis in 2014 and 2015, the model data obtained were
compared with the actual measurements. Compared with TUNAMI CPU-release was achieved about 10
times acceleration of calculation.

B nacrosmmee BpeMs ucnonb3oBanue rpadgudeckux mporueccopoB (GPU) mns MHKCHEPHBIX U Ha-
YYHBIX PacdeTOB CTAaHOBUTCS Bce OoJiee MOIyJIIPHBIM M3-32 BHICOKOW W JIOCTYIMHON BBIYHCIUTEIHHOMN
MorHocTH. Hanbomnpiee pacnpoctpanenue nomyumia TexHonorus CUDA oT BemyIero mpon3BoauTe-
151 rpaduueckux nporeccopoB Nvidia. CUDA — 3To mporpaMMHasi TEXHOJIOTHS, TTOIISPKABAOIIAS ap-
XUTEKTYPy MapaJIeNbHBIX BEIYHCICHUH, X0yt ¢ OpenMP. OHa mo3BOJISET CYIIECTBEHHO YBEIHNUUTh
TIPOU3BOIUTEHPHOCTH KOMITBIOTEPHBIX BRIYUCIICHHM, OJ1aroapsi OJHOBPEMEHHOMY HCITOJI30BAHHIO CO-
TEH U THICSY BBIYHCIIUTENBHBIX S/Iep OJHOr0 Win Heckoimbkux GPU.

UmnciaeHHOe MOAETHUPOBAHNE PACTIPOCTPAHEHHSI OMACHBIX MOPCKHX BOJIH I[yHaMH — OJHA U3 3aj1ad,
KOTOpBIE YCHENHO perrarrces npu nmomoiniu texHonorun CUDA. Pemienne 3Toit 3a1aun 0OCHOBaHO Ha
MIPUMEHEHNH KOHEYHO-Pa3HOCTHBIX CXEeM JUISI Pa3iIMYHOr0 Pojia MOJAEJIeH MEIKOHW BOABI M MCIIOIb30Ba-
HUU JIETATA3UPOBAHHBIX MacCUBOB TIIYOMH OTKPBITOIO OKeaHa. MeTo ] KOHeUHBIX pa3HOCTeH JomycKa-
€T paclapauieIMBaHue aJrOpUTMa pacyera MO BXOJIHBIM JaHHBIM, KOT/Ia KaXK bl MIOTOK PaboTaeT co
CBOCH yacThio MaccuBa. Takoi moaxoa HanOosee 3pdexTuBHO peanm3oad B TexHosmorun CUDA. [pu
BeryrciieHud Ha GPU M0HO co31aBaTh THICSYN HE3aBHCUMBIX TIOTOKOB, Pa30HBasi TEM CaMbIM 3aady
MOJIETMPOBaHUS I[yHaMHU BO BCEM OKeaHe, Ha MOoJ3a7ady I MaJbIX ero 00JIacTel, YTO B IECATKH pa3
YBEJIMYUBAET CKOPOCTh pacyera.

B nannoii pabore pacnpoctpanenHsiiit FORTRAN-kox TUNAMI 6511 iepenucan Ha CUDA C most
pacueTa pacrpOoCTpaHEHHUs [yHaMU B PaMKax JIMHEHHOW MOJIEIH MEIKOW BOJbI B T€OTPapUUECKUX KO-
opanHaTax. C Bcronp30BaHuEM Tito0anbHOro MaccuBa riryonH SRTM30 u moaeneit ceicMUYecKuX rc-
ToyHNKOB IfyHamu USGS ObuIH MTpOBECHBI YHCICHHBIC SKCIIEPUMEHTHI IS IBYX UMIHIACKHUX IyHAMU
2014 r.u 2015 r. [lomyueHHBIC MOICTTFHBIC TAHHBIC CPABHUBAJIICH C TAHHBIMH peaabHbIX n3Mepenuil. [1o
cpaBHeHMIO ¢ ucnonb3oBanneM CPU-Bepcun TUNAMI 6110 mocturayTo 10-KpaTHOE YCKOpPEHHE pac-
qera.

VOLCANIC ACTIVITY IN THE KURILE ISLANDS IN 2015 BY SATELLITE AND VISUAL
DATA

Rybin A. V.1 Chibisova M.V, Dyakov SE?

Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
’Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

rybin@imgg.ru

B 2003 r ans opraHu3aniii MOHUTOPUHTA aKTUBHBIX BYJIKaHOB KypHibckux ocTpoBoB Ha 6aze M-
I'ul' IBO PAH Osina coznana rpynmna SVERT — CaxannHckas Tpymmna onepaTHBHOTO peardpoBaHUs
Ha BYJIKAaHMYECKHE M3BEpXKeHHA. J[J1 MOHHTOpHHTA BYJIIKAHUYECKON aKTHMBHOCTH WCIIONB3YIOTCS JIaH-
Hele /133 1 Bu3yanbHble HabaroneHus. CIyTHUKOBBIC TAaHHBIC, SIBJISAIOTCS HanOoiee () GeKTHBHBIMU IS
TPYAHOJOCTYITHBIX TEPPUTOPUM C PEIKUM MOKPBHITUEM celicMuyeckuMH cTaHiusmu. B 2015 rogy ak-
TUBHOCTb MPOSBISUIN ByJkaubl CHoy, UnpunakoTaH, Ynkypauku u Anang. MHbopmanus o cocTosHAN
BYJIKAHOB B ONIEPAaTHBHOM pEXXHMe TepeiaBaiach 3aMHTEPECOBAHHBIM OpPTraHU3AIHSIM.

In 2003, on the basis of IMGG FEB RAS, SVERT group - Sakhalin group of operative response
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to volcanic eruptions was created for the organization of the monitoring of active volcanoes in the Kuril
Islands. For volcanic activity monitoring DZZ data and visual observations are used. Satellite data are the
most effective for remote areas with scarce coverage by seismic stations. In 2015 the volcanoes Snow,
Chirinkotan, Chikurachki and Alaid manifested the activity. Information about the state of the volcanoes
was transmitted to interested organizations in operative regime.

PROGRAM COMPLEX FOR THE ANALYSIS OF INSTABILITY OF SEISMIC PROCESS
Zakupin A.S.
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
dikii79@mail.ru

The “Seis- ASZ” software complex has been developed, it allows to process the flows of seismic
events with graphing of various parameters of these flows in a running window. The main parameter in
this system is instability criteria of seismic process, determined by response of the medium to the tidal
exposure (the LURR-method). With help of the “Seis- ASZ” software complex for seismically active
region of Russia — Sakhalin — it has been analyzed the flows of seismic events in time to reveal the
phases of seismic process instability timed to preparing of major earthquakes. In terms of the findings
fundamental possibility of medium-term forecast by the LURR-method is shown. The complex can be
used to evaluate seismic hazard in real time if live seismic data are available.

Pa3paboTtaH mporpaMMHBIH KoMIUTEKC “Seis-ASZ”, mo3Bosstomuii 00padaTeiBaTh HOTOKU CEHCMU-
YECKUX COOBITHH C TOCTPOCHHWEM TIpa(UKOB PA3NMUYHBIX [APAMETPOB ITHUX IOTOKOB B CKOJB3SIIEM
okHe. OCHOBHBIM ITapAMETPOM B JAHHOM CHCTEME SIBISIETCSI KPUTEPHUM HEYCTOMYMBOCTH CEMCMUYECKOTO
rpolecca, OIpeeIIeMbIH 10 OTKIMKY cpebl Ha mpuiuBHbIe Bo3aeiicTeust (LURR-Meron). C momorpio
MIPOrpaMMHOTO KoMIuTeKca “Seis-ASZ” s celicMuieckn akTHBHOTO pernona Poccun - CaxannHa mpo-
BEJICH aHAIIN3 IOTOKA CEHCMHYECKUX COOBITHI BO BPEMEHH JJIsl BBISIBIICHHS MIEPUOJIOB HEYCTOMYMBOCTH
celiCMMUYEeCKOro npolecca, KOTOpble MPUYPOUEHBI K MOATOTOBKE CUIIbHBIX 3eMieTpsiceHuil. Ha npumepe
MIOJIYYEHHBIX PE3YyJIbTAaTOB MTOKa3aHa NPUHIUIHAIbHAS BO3MOXKHOCTh CPEAHECPOUHOTO ITPOTHO3a [0 Me-
tomy LURR. Komrmtekc MOXeT OBITh NCIIOIE30BaH IIJISl OIIEHKH CEHCMIYECKON OMAaCHOCTH B PEATBHOM
BpEMEHU NPU HATUYUU ONEPATUBHBIX CEHCMOIIOIMYECKUX TaHHBIX.

HYDROTHERMS OF MENDELEEYV VOLCANO, KUNASHIR ISLAND (DATABASE)
Gora M.P.!, Zharkov R.V.2, Shevko E.P.!, Shevko A.Ya.!

1V.S. Sobolev V.S. Sobolev Institute of Geology and Mineralogy SB RAS (IGM SB RAS, Russia)
’Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)

gora@igm.nsc.ru

Increasingly important in geological research are becoming the problems of systematization of large
amounts of data, storing, presentation of information conveniently and evidently, for the user. Cre-
ated a database in which systematic only original actual material composition of the thermal springs of
Mendeleev volcano (Kunashir island). A relational database organized way and consists of three interre-
lated tables. Parent table «Description» contains information about the samples taken: reference sampling
stations, physico-chemical parameters of the sample, pictures of places of sampling. Two other tables in-
clude data on the content of anions and trace elements (34 elements) determined in the sample. Data is
represented to best summarize and visualize the information received and suitable for further calculations
and interpretations.

Bce 6ombIyto akTyabHOCTE TPU T€OJIOTHYECKIX UCCIICIOBAHMSIX IPHOOPETAIOT IPOOJIEMBI CHCTE-
MaTH3alMKi OOJBIIUX MAaCCHBOB JaHHBIX, UX YIOPSIOUCHUsI, XpAaHCHUSI, TIPEACTABICHUS HHPOPMALIUU
B YIOOHOM W HATJISTHOM JUIS TIOJIh30BaTens Buae. Co3mana 0aza JaHHBIX, B KOTOPOH CHCTEMAaTH3UPO-
BaH OPUTHHAIBHBIN (PaKTUYECKHIT MATEPUAI ITO COCTaBY TEPMAIBHBIX UCTOYHUKOB BylikaHa MeH ieneena
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(octpoB Kynammp). basa oprannzoBana pensiiMOHHBIM CIIOCOOOM U COCTOUT U3 TPEX B3aUMOCBSI3aHHBIX
Tabmmun. MartepuHckas Tabnuma «Onucanne) COASP)KUT JaHHbBIE O B3ATHIX 00pa3max: MPHUBS3KY TOUKH
mpo60oTOopa, PU3NKO-XMMUYECKHE ITapaMeTpbl 00pasia, pororpaduu Mecta ordopa npod. [Ise npyrue
Ta0JIIIEI BKIIIOYAIOT B ¢€0s TAHHBIC TI0 COACPKAHUIO aHHOHOB M MUKPORJIEMEHTOB (34 njeMeHTa), onpe-
JeJIeHHBIX B 1po0e. /laHHbIe IPeICTAaBICHEI B BU/IE, TO3BOJISIONIEM HAWITYYIIHM 00pa3oM 000OIIHUTh U
BU3YaJIM3UPOBATH MOJTYYCHHYIO HH)OPMALIUIO U MOJXOISIIEM [T AaJbHEHIINX pacueToB U HHTEPIIpE-
TaLUH.

COMPLEX GEOPHYSICAL MONITORING NETWORK FOR SHORT-TERM
EARTHQUAKE PREDICTION: FIRST RESULTS

Shopin S.A.1, Protopopov A.A.", Doda L.N.!, Lyubushin A.A.?, Natyaganov V.L.3, Bobrovskiy V.S.*

Tula State University (TSU, Russia)
2Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
3Lomonosov Lomonosov Moscow State University (MSU, Russia)
“Distant School COSMIC-METEO-TECTONICS (Russia)

sshopin@mail.ru

We discuss hardware and software components of the complex geophysical monitoring network
together with data analysis algorithms.

The methodical basis for the development of complex geophysical monitoring network is empiri-
cal scheme of short-term earthquake prediction and seismotectogenesis concept generalizing the scheme.
Monitoring network has several instrumentation stations consisting of equipment for monitoring proton
migration through the shells of the Earth (developed by D.A. Kuznetsov) and special gravimetric mea-
surements (developed by O.V. Martynov).

Proton migration monitoring is performed using multi-electrode systems of compact electrodes
buried into shallow pits where potential differences between different electrode pairs are measured. Spe-
cial gravimetric measurements are performed using asymmetric horizontal torsion balance based instru-
mentation systems.

Algorithms for analysis of instrumentation data as multi-dimensional time series developed by
A.A.Lyubushin are used.

Specialized software for analysis of geophysical parameters and revealing anomalies preceding
earthquakes is discussed.

Signals registered at the network stations before strong seismic events of 2016 year are analyzed.

The work was financially supported by the Ministry of Education and Science of the Russian
Federation (in accordance with the requirements of the contract No. 14.577.21.0109, project UID
RFMEFI57714X0109).

EQALERT.RU - THE REAL-TIME INFORMATION RESOURCE ABOUT EARTHQUAKES,
SEISMIC IMPACTS AND HAZARDS

Stepnov A.A1 2, Konovalov A.V.1: 2, Klachkov V.A." 2, Saburov M.S." 2, Dmitrienko R.Yu.?,
A.S. Paviov!:?

!Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
2Geophysical Technologies Limited Liability Company (GEOPHYSTECH LLC, Russia)

a.stepnov(@imgg.ru

The implementation results of seismic-oriented information system are shown in this study. The
system performs additional earthquake data processing tool and presents computation results through
the web-interface. The special Rest-Full API was developed for performing integration of rapid earth-
quake location data from an external SEISAN-based data system. The software package was developed
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for automatic calculation of PGA (peak ground acceleration) values on defined grid using instrumental
observations and ground motion prediction equations adopted for Sakhalin Island region. The program
was developed for automatic evaluating the seismic impacts and hazards produced by strong ground
shaking resulting from earthquakes. The system performs parallel computing. Web-based interface built
using multilayered interactive maps. Web-interface provides a tool for simple statistical analysis of earth-
quake data (spatial and temporal distributions, frequency-magnitude distributions and so on). The earth-
quake origin details are reported on the web-interface immediately after location through SEISAN data
system. The computation results are updated within 30 seconds after the relocated source parameters
become available. The study is supported by the Federal Special-Purpose Program “Research and devel-
opment in priority areas of scientific and technological complex of Russia for 2014-2020” (Project No.
RFMEF160714X0105).

SIMULATION AND FIELD OBSERVATION OF INJECTION-TRIGGERED SEISMICITY
Konovalov A.V., Zabolotin A., Tomilev D.E., Sychov A.S., Stepnov A.A.
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)

a.konovalov@imgg.ru

Past experience has shown that injection-triggered seismicity is an extremely important phenomenon
that must be considered when operation oil and gas fields. In terms of the physical mechanisms associated
with fluid injection that trigger earthquakes, it is widely accepted that transmission of reservoir pore
pressure through the faults, cracks and fractures is the main cause of stress transfer in the rock surrounding
the fault zone. As a result it provides an excessive stress rate accumulation within the fault zone that may
lead to a failure. In a simplified 2D model we consider a deformation process in a narrow fault zone
between two units during the fluid injection into the one of the units. The model is based on the theory
of fluid-saturated poroelastic media developed by M.Biot. We consider the reverse fault model based on
regional moment tensor investigations. The fault zone is simulated by relatively higher permeability. The
numerical calculations were performed using software libraries with the open code Freefem++. Injection-
triggered seismicity field study was made by the induced seismicity monitoring system in the Northern
Sakhalin. The unusual swarm activity was registered in 2013-2016 in the vicinity to the injection well and
is discussed in this study. The study is supported by the Federal Special-Purpose Program “Research and
development in priority areas of scientific and technological complex of Russia for 2014-2020” (Project
No. RFMEF160714X0105).

DETERMINATION OF SEISMIC MOMENT TENSOR OF EARTHQUAKES USING ISOLA
Safonov D.A.
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)

d.safonov@imgge.ru

ISOLA software package [Sokos, E., Zahradnik, J., 2013] received significant popularity in recent
years. The report contains analysis of the program ISOLA application for mass determination of seismic
moment tensor of earthquakes Far East Russia. Received a catalog of more than 270 earthquakes CMT
with wide range of depth and magnitude, occurred in the area of the Kuril island arc, Hokkaido and
Sakhalin Islands, the Sea of Okhotsk and the Sea of Japan. Comparison of the results with alternatives
from other sources showed good agreement.

3HAYUTEIBHYI0 U3BECTHOCTh B MOCJCIHHUE roJbl moiy4wi mnaker mporpamm ISOLA [Sokos, E.,
Zahradnik, J., 2013]. PaboTa comep>XuT aHAIHU3 PE3yIbTaTOB MpuMeHeHus mporpammel ISOLA mist mac-
COBOT'O OIPEIEIEHUSI TEH30POB CEMCMUYECKOIO0 MOMEHTA 3eMJIETpsICEHUN poccuiickoro JlansHero Bo-
ctoka. [lomyden karamor u3 6onee gem 270 CMT 3emneTpsiceHni IIMPOKOTO THaNa30Ha TIyOHH U Mar-
HUTYJ] C SIUIEHTpaMu B paiioHe Kypunbsckoil ocTpoBHOHM ayrH, 0. XoKkKaiao, o. CaxanuH, akBaTopuit
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Oxotckoro u SInoHCKoro Mopeﬁ. CpaBHCHI/Ie MOJYUYCHHBIX PE3YJbTATOB C AJIbTCPHATUBHBIMHU BapHaHTa-
MU U3 JPYTUX UCTOYHUKOB ITOKa3ajI0 XOpoUIe€ COBIMAACHUC.

COHERENCES IN THE SIGNALS REGISTERED BY THE SPATIALY SPACED
MULTI-ELECTRODE INSTRUMENTATION SYSTEMS

Bobrovskiy V.S.!, Lyubushin A.A.%, Shopin S.4.°

IDistant School COSMIC-METEO-TECTONICS (Russia)
2Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
3Tula State University (TSU, Russia)

Vad.Bobrovskiy@cosmetecor.org

We discuss the method for analysis of signals of instrumentation systems spatially spaced at great
distances.

For analysis, we use the data of subterranean-electric measurement network realizing the method
developed by D.A. Kuznetsov. The network consists of 10 stations: 7 of them are located at Kamchatka,
1 —in Altai, 1 —in Italy, 1 — in Crimea. The data for each station are a multi-channel records containing
potential differences measured between the electrode pairs buried into the soil at different depths. Channel
count varies from 26 to 32.

Additionally, we use the data of F-net wideband seismic network (Japan) and global GPS monitoring
network.

Analysis is performed in the time-interval of 2013-2016 years.

The existence of significant coherence bursts between signals of subterranean-electric measurement
network is shown. The possibility of complexation of subterranean-electric data together with F-net and
GPS data is investigated.

The comparison of global seismicity and time-frequency diagrams of evolution of coherence coeffi-
cients is discussed.

The work was financially supported by the Ministry of Education and Science of the Russian Fed-
eration (contract No. is 14.577.21.0109, project UID is RFMEFI57714X0109).

PROTECTING CRITICAL INFRASTRUCTURE: RISK AND VULNERABILITY
ASSESSMENT

Komendantova N.
International Institute for Applied Systems Analysis and ETZ Zurich (ITASA, Austria)

komendan(@iiasa.ac.at

International Institute for Applied Systems Analysis and ETZ Zurich Critical infrastructure, includ-
ing energy, is vital for functioning of society. It includes electricity generation, transmission and distribu-
tion, gas and oil products, transports and distribution, as well as other sources of energy. Electric power
transmission systems are large-scale, many-components, wide-area, spatially-distributed, interconnected
networks with numerous interdependencies, which open for direct impacts. Protecting electricity infras-
tructure is a very complex issue as the electricity system consists of three main parts: generation, trans-
mission and distribution. It can be divided into generation units, such as generators and transformers,
high and low voltage transmission as well as distribution. All these components are interconnected and
include a large number of elements, such as interconnectors, edges, nodes.

Due to the trans-boundary character of risk as well as the complex and interconnected character of
electricity transmission system, electricity blackouts affect several million of people. Disasters can have
wide-ranging implications for the generation of power, its distribution, and its customers or users. In
Russia, the blackout, which happened on the 25th of May 2005 in Moscow, was caused by the transformer
fire and high demand leading to overload conditions. It lasted for four hours and affected over 4 million
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people. Also heat waves during the last years impacted efficiency of energy transmission. Recent years
have seen many power interruptions and failures caused by natural disasters, some of them influenced by
more than one type of hazard. Because of the inherent complexity of such situations, multi-hazard and
multi-risk analysis is needed in order to manage their impacts appropriately. The purpose of a multi-risk
assessment is to establish to establish a ranking of different types of risk, taking into account possible
conjoint and cascade effects between multiple risks. Multi-risk assessment is a relatively new field, until
now developed only partially by experts with different backgrounds such as engineering, statistics or
various fields of geosciences.

This already complex system is currently undergoing changes, which also, in terms, increase its
complexity and vulnerability. The electricity transmission architecture is changing, facing the challenges
of growing volumes of intermittent renewable electricity, decentralized electricity generation requiring
not only one-way electricity flows, from producer to consumer, but also now two-ways flows, from
consumers back to the grid. This contribution discusses vulnerability of energy transmission infrastructure
to existing and emerging risks such as natural hazards and their conjoint and triggering effects. It also
includes factors affecting vulnerability of critical infrastructure such as transformation of energy systems
towards decentralized energy generation, increased volumes of geographically dispersed and difficult to
predict renewable energy sources, aging of infrastructure and requirements for upgrade to address N-1
principle and to integrate growing volumes of generated electricity.

GEOINFORMATION MODELING OF SEISMOGENIC SOURCES OF SOUTH OF EASTERN
SIBERIA

Gladkov A.A., Lunina O.V.
Institute of the Earth’s Crust SB RAS (IEC SB RAS, Russia)

anton90ne@rambler.ru

This work is dedicated to the creation of interactive database of seismogenic sources of south of
eastern Siberia, which is part of developed by authors “ActiveTectonics” geoinformation system. The
paper presents a methodical approach to the allocation and mapping seismogenic sources, which are able
to initiate an earthquake with a magnitude of 5.5. This methodical approach is based on domestic and for-
eign developments. Used infological data model includes a set of geometric, kinematic and seismological
parameters to describe the seismogenic sources.

Approach was employed to developed module of geoinformation system «ActiveTectonics», which
allows users to work with the database of the seismogenic sources in interactive mode. This GIS allows
to obtain detailed HTML-reports on objects that contain parametric information, comments of experts,
illustrations and scientific publications, associated with the object.

With the use of GIS «ActiveTectonics» and based on the analysis of literature, cartographic and
seismic materials for the south of Eastern Siberia within the coordinates 50°-57 °© north latitude and
100°-120° east longitude allocated 38 seismogenic sources, for each of which identifies all parameters in
accordance with the data model.

Now we are working on the creation of mapping web-service, which will make all the results avail-
able to a wide range of interested users.

Development of the methodical approach and the creation of a database of seismogenic sources
carried out at financial support RFBR ( project No. 16-35-00035mo01_a)

Development of GIS «ActiveTectonics» performed with the financial support of the Russian Science
Foundation (Project No 14-17-00007)

Pabota nocesiieHa Co3JaHNI0 MHTEPAaKTUBHON 0a3bl TaHHBIX CEHCMOICHHBIX HCTOYHUKOB ora Bo-
crouHoii CuOupH, ABJSIOLIEHCS YacTbi0 pa3padaTbiBaeéMON aBTOpaMH T'€OMH(POPMAIIOHHOW CHCTEMBI
«ActiveTectonics». Ha ocHOBe OTeueCTBEeHHBIX U 3apyOEKHBIX pa3pabOTOK MPEUIOKEH METOAMYECKHHA
MOJXOJ K BBIACICHHUIO M KAPTHPOBAHUIO CEHICMOT€HHBIX UCTOYHUKOB, CIIOCOOHBIX MHULIMUPOBATH 3€M-
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JIETPSCCHHS C MarHuTyou ot 5.5. Micnonb3yemas nHdomorudeckas Mojieb JaHHBIX BKIIIOYaeT Habop
reOMETPUYECKUX, KHHEMATUYECKUX H CEHCMOIIOTUIECKUX ITAPAMETPOB JIJISl UX OITUCAHUSI.

Ha ocHOBe mpemIoKEeHHOTO MoAX0oaa pa3paboTaH MOAYNh TEeOHMH()OPMAIMOHHOW CHUCTEMBI
«ActiveTectonicsy, O3BOJISIONIANA TTOJTH30BATEISIM paboTaTh ¢ 0a30¥l NaHHBIX CEHCMOTECHHBIX HCTOY-
HUKOB B HHTEPAKTUBHOM pEXHMe, a TaKXkKe Moiy4ars Aeranu3upoBanabie HTML-oTueTsl o 00bekTam,
coZieprKallue MapaMeTpUIecKue CBEICHHsI, TEKCTOBbIE KOMMEHTAPHH CIICIIHAINCTOB, 8 TAK)KE aCCOLMHU-
pPOBaHHBIE C 0OBEKTOM WILTIOCTPAIH U HAYYHBIE Iy OINKAIIH.

C ucnonszoBanuem ['MC «ActiveTectonics» 1 Ha OCHOBe aHaJIM3a JUTEPATYPHBIX, KapTorpadude-
CKHX ¥ CEHCMOJIOTHYECKIX MaTEepPHaIOB Ha M3yUYEeHHOH TeppuTopun ora Boctounoit Cubupu B pamKax
koopauHaT 50°-57° ceBepHOU mupoTel U 100°-120° BOCTOYHOM HOATOTHI BBIACIEHO 38 CeHCMOTreHHBIX
HCTOYHHKOB, JUISl K&YKIOTO U3 KOTOPHIX B COOTBETCTBHH C IPUHITOW MOJIENBIO IAHHBIX OTpeJeNIeHBI BCe
MapamMeTphbl.

B pamkax pa3BuTns gJaHHOW pa3pabOTKH BeaeTcs paboTa HaJ CO3AaHNEM KapTorpadudeckoro Bed-
CepBHCa, KOTOPBIX MO3BOJIHT CAENATh BCE MOMyUYEHHBIE PE3yNIbTaThl JJOCTYITHBIMH IIUPOKOMY KPYTY 3a-
MHTEPECOBAHHBIX II0JIb30BaTENEH.

B wacmu paspabomxu memoouueckozo nooxooa u co30anus 6a3vl OAHHBIX CEUCMOLEHHbIX UCHOY-
HUKO8 UCCIeO08AHUE BbINOTHEHO NPU Purarcosoli noddepaicke PODU (npoexkmNo 16-35-00035 mon_a)

B uacmu pazpabomxu u pazsumus eeounghopmayuonnoii cucmemol «ActiveTectonicsy uccredosa-
Hue 8bINONHEeHO 3a cyem epanma Poccutickoeo nayunoeo ¢onoa (npoexmNo 14-17-00007)
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ORGANIZATION OF NETS FOR GATH-
ERING, STORING AND PROCESSING
OF EARTH SCIENCE DATA

OPTAHM3AIIUA CETEH CBOPA, XPA-
HEHHUSA U OBPABOTKH HUH®OPMA-
MU B OBJIACTHU HAYK O 3EMJIE
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DATA ANALYSIS IN OPENSTACK SAHARA ENVIRONMENT FOR A RESEARCH
Zatserkovnyy A.V.
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

avz@dvo.ru

OpenStack is the most popular data-center cloud platform. The open source environment continues
to evolve fast. OpenStack latest releases includes the interesting for researchers new components. Sahara
is the OpenStack tool for working with data processing frameworks such as Hadoop, Storm, Spark. Spark
Mlib is a fast distributed machine learning framework . The Spark Mlib data analysis examples in Open-
Stack Sahara are presented in the report . The FEBRAS Akademgorodok network traffic was used as the
Big Data source . But the other data type (e.g satellite Images, video streams, ...) can be analyzed by the
same manner in the environment. There are requirements for infrastructure between the data source and
the cloud to use OpenStack Sahara effectively .

OpenStack siBiseTCs caMbIM paclpOCTPaHEHHBIM IIPOTPAMMHBIM 00ECIIEUCHUEM ISl OPraHU3aALUH
00JIaUHBIX CpeA. DTOT MPOAYKT C OTKPHITHIM MCXOAHBIM KOJOM, OBICTPO pa3BUBasCh, MpelaraeT Bce
HOBBIE KOMIIOHEHTBI, HEKOTOPBIE M3 KOTOPBIX MOTYT CITY>KUTh 3()()EKTHBHBIM HHCTPYMEHTOM JIJIsl UCCIIe-
noBanuid. OcoObIil HHTEpeC A YUEHBIX, paOoTaomuX ¢ O0IbIIMMHE 00beMaMt AaHHBIX, IPEICTABISET
Sahara - oTHOCHTEHHO HOBEII KOMITOHEHT OpenStack, obecrieunBaromuii cepBrC A1 aHAIN3a OOIBITNX
00BEMOB JTAaHHBIX, HA OCHOBE IIPOTrpaMMHEIX cpencTB Hadoop, Storm, Spark . Spark MLib, B wactHoCTH,
TIpeIaraeT uCCIe0BaTe sIM BEIOOP 3P (EKTUBHO paciapaieINBAEMBIX MOMYIISIPHBIX METOOB MAIlIHH-
Horo oOydeHus. B moxiaze npuBOAMTCS MpUMEp OpraHM3allM aHaJIW3a JaHHBIX B 00JIaKe METOIAMHU
MAaIIMHHOTO O0yuYeHHs U pe3yJbTaThl, Moidy4yeHHble ¢ moMoinbio Spark Mlib B OpenStack Sahara . B
KadecTBe IMMOTOKa «O0NBIINX JAHHBIX» HCIIONB3yeTcs ceTeBor Tpaduk Axamemropoaka JIBO PAH. Ana-
JIOTHYHBIH TTOXO0/1 MPUMEHHUM K aHaJIM3Y IIUPOKOTO Kiacca JaHHBIX, B TOM YHCIIE CITyTHUKOBBIX, BU/ICO,
JAHHBIX U3MEpeHuil U T. 1. . B noknane npuseneHs! TpeOOBaHMS K HHPPACTPYKTYPE MEKAY HCTOUHHKA-
MU JIaHHBIX ¥ 00JIaKOM, TIPH BBIMOJHEHUH KOTOPBIX padoTa ¢ OosbnM AaHHBIMU B oOnake OpenStack
HUMEET CMBICIT .

INFORMATION RESOURCES OF THE NORTH-EASTERN SCIENTIFIC CENTER
Golubenko LS., Zinkevich A.S.

North-East Interdisciplinary Scientific Research Institute n.a. N.A. Shilo FEB RAS
(NEISRI FEB RAS, Russia)

golubenko(@neisri.ru

The paper contains the review of science information resources used for supporting fundamental re-
search conducted by divisions of the Center with telecommunication technologies. The Center network
infrastructure is presented. The GIS server characteristics, hard- and software, options, and services of-
fered for various client programs are in the special focus.

B pabote npeacTaBieH 0030p HayYHbIX HHPOPMAIMOHHBIX PECYPCOB AJSI MOANCP)KKH (pyHIaMEeH-
TaJbHBIN HccaenoBaHuil yupexxaeHnit CeBepo-BocTouHOro neHTpa akageMHyeckod HayKH ¢ IpUMeHe-
HHUEM TEJICKOMMYHUKAIIMOHHBIX TexHonorud. [IpuBenena cereas nHdpactpykrypa Llentpa. Ocoboe
BHUMaHUE y/elIeHo xapakrepuctuke ctpykrypsl [ IC cepBepa, ero anmapaTHOro ¥ IporpaMMHOT0 o0ec-
MI€YEHUs, IPETOCTABISIEMBIX BO3SMOXKHOCTEH U CEPBUCOB AJIS PAa3IMYHBIX KIIMEHTCKHUX IPOTPaMM.
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PROSPECTS OF THE DEVELOPMENT OF THE INFORMATION AND
TELECOMMUNICATION INFRASTRUCTURE OF IRKUTSK SCIENTIFIC CENTER
WITHIN THE DATA CENTER FRAMEWORK

Madzhara T.1., Ruzhnikov G.M.
Matrosov Institute for System Dynamics and Control Theory SB RAS (ISDCT SB RAS, Russia)

taras@jicc.ru, rugnikov(@icc.ru

The unique information related to various branches of science and production, natural resources,
socio-economic and ecological states of the region is accumulated and constantly updated in various in-
stitutions of Russian FASO of Irkutsk Scientific Center. The absence of the unified data collection and
data access infrastructure, as well as the absence of common instruments for search, representation and
processing of data significantly complicates the further data usage in multidisciplinary researches. Be-
sides, the desired level of data and applications protection against damage and loss is not achieved. The
actual report proposes a comprehensive approach to the creation of the unified infrastructure for collect-
ing, processing, representing and searching of the scientific data with provision of the highest level of
protection and availability. Technical approaches and solutions used in data centers, in conjunction with
methods of integration and representation of data using the “cloud” technologies and services is the basis
of the proposed infrastructure. The implementation of this approach, in particular, involves the formation
of information and computing resources as “cloud” services blocks, including the possibility of semantic
search and processing. The work is supported by Shared Equipment Center for Integrated Information
and Computing Network of Irkutsk Research and Educational Complex.

B Yupexnenusix ®AHO HMpkyTckoro Hay4dHOro IEHTPa HAKOIUIEHA M MOCTOSHHO aKTyalH3Hupy-
eTcsl YHUKaJIbHAs HHPOpPMAIKs, OTHOCAIIASACS K Pa3IMuHBIM OTPACIAM HayK M cdepaM MPOU3BOICTBA,
MIPUPOTHO-PECYPCHOMY KOMIUIEKCY, COLIUAIbHO-3KO0JIO0T0-3KOHOMUYECKOMY COCTOSTHHIO TEPPUTOPHIL pe-
ruoHa. OTCyTCTBUE eUHON HHPPACTPyKTyphl cOOpa TaHHBIX, JOCTYIA K HUM, a TaKXXe OOIIUX UHCTPY-
MEHTOB MX MOWCKA, MPEICTABICHHUS 1 00pabOTKU CYLIECTBEHHO 3aTPYyAHSCT JalbHEHIIee HCTI0Ib30Ba-
HHUE TaKWX JAaHHBIX B MEXIAMCHMIUIMHAPHBIX HCCiIenoBaHusAX. Kpome atoro He obecredunBaeTcs: HE0O-
XOJMMBIM YpOBEHb 3aIlUThl JAHHBIX U MPUIOKEHUI OT MOBpEXIAEHUN U MOTepb. B noknane mpena-
raeTcsi KOMIDIEKCHBIA TTOIXO0JT K CO3/IaHUI0 eIUHON MHPPACTPYKTYPHI cOopa, 00paboTku, mpeacTaBiie-
HUS ¥ TIONCKa JaHHBIX, 00eCIIeUnBaIOIIeH IPH 3TOM BBICOYAWIINN YPOBEHb COXPAaHHOCTH U AOCTYITHO-
cti. B ocHOBY mperiaraemoil HHGPACTPYKTYPHI TOJI0KEHBI TEXHUYECKHE TOIXOAbI U PEIIeHHs, pH-
MEHSIEMBbIE B COBPEMEHHBIX LIEHTPax 00padOTKM JaHHBIX B COYETAHUHU C METOJaMU MHTETPALMU U IIPea-
CTaBJICHHSI TaHHBIX C HCITOIb30BaHUEM «O0JIAYHBIX» TEXHOJIOTUH U CEPBUCOB. Peanu3ariyst 1aHHOTO MOoI-
X0Za, B YaCTHOCTH, IIpeAmnonaraeT GopMupoBanue HHOOPMALMOHHBIX U BBIYUCIUTEIBHBIX PECYPCOB B
BUzie OJIOKOB «OOJAuHBIX» CEPBHCOB, BKIIIOYAIOUMIMX BO3MOXKHOCTH CEMaHTHYECKOTO TOMCKa M 00pa-
6oTku. Pabota npoBoxuTcs npu noanepxke LleHTpa KOMIEKTUBHOTO N0JIb30BaHus «HTerpupoBaHHas
HH(QOPMAIIMOHHO-BEIYHCIIUTENBHAS CETh MIPKYTCKOTO HayYHO-00pa30BaTEIbHOTO KOMILIEKCa)

JOB-TO-JOB EXPERIMENTAL DATA PROCESSING ON THE MULTIPROCESSOR
COMPUTER SYSTEM

Golenkov E.A., Kharitonov D.1., Tarasov G.V., Leontev D.V., Parakhin R.V.
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
george(@dvo.ru

Supercomputer resources are quite different in use than working on personal computers. So, the or-
dinary users, solving their own computational problems on multiprocessor resources (MR), often have
difficulties with processing considerable amount of experimental data: unusual working environment,
existence of limitations on resources availability and allocation, system peculiarities of parallel program
execution, and etc. In this work the problem of automated job-to-job tasks execution on MR is consid-
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ered as one of the means to simplify applied researches. Taking into account the initial assumption that
the same type of computations (in sequential or parallel manner) should be carried out for some large
amount of data, the mechanism of task execution, called TASKER, was developed as a result of this
work. TASKER provides and controls parallel execution of a numbers of subtasks, each of which, in
turn, is responsible for processing a small portion of the original data. Two modes, static and dynamic,
are realized in TASKER. It should be noted that if the static mode may be partially implemented by the
means of a supercomputer job management system (for example, SLURM or PBS), the dynamic mode
removes job management system limitations on subtask count and amount of initial data. At the begin-
ning TASKER was deployed in SRC “Far-Eastern Computational Resource” FEB RAS (http://cc.dvo.ru)
for satellite data processing. The successful use of the TASKER software allowed to organize job-to-job
data processing for other research domains: ocean dynamic modeling, a number of problems in molecular
dynamics.

Hcnonp3oBanne cynepkoMbrOTepHbIX pecypcoB (wm MBC) 10BOIBHO CHIIBHO OTIHYAETCS OT Pa-
0O0THI C IEPCOHATBHBIMH KOMITBIOTEPAMH, TIOATOMY OOBIYHBIE MTOJIB30BATENH, PEIIAIOIIE COOCTBEHHBIE
MIPUKIIAJAHbIE 33]]a9H, YaCTO UCTIBITHIBAIOT TPYAHOCTH PU 00pabOTKe 3HAYNTEIHHBIX 00BEMOB IKCIIEPH-
MEHTAJIFHBIX JaHHBIX: HEMPUBBIYHOE OKPY’KEHHE, HATMYME OTPaHNYEHHUI Ha UCTIONb30BaHUE PECYPCOB,
CHUCTEMHBIE 0COOEHHOCTH TapaJlIeTbHOTO UCTIOHEHUS IPOorpaMM U T.11. B maHHO# paboTte B 00001IeH-
HOM BHJIE pacCMaTpuBaeTcs aBToMaTu3anus 3amycka Ha MBC 3amad moTouno# 00paboTKu IKCIIEPUMEH-
TAJNBHBIX TaHHBIX, KaK OJIMH U3 CIIOCO00B 00JIeTdeHus Tpy/ia MPUKIaIHBIX uccienpoBaTeneil. [Ipuanmas
B KauecTBE MCXOAHBIX YCJIOBUH MPEAINONoKEHHE, YTO OJHOTHUITHBIE BBIUMCIIEHUS (TTOCIeI0BaTeIbHBII
WM TTapauIeTIbHBIN alTOPUTM) AOJDKHBI OBITH BBITIOHEHBI TSI HEKOTOPOW OOJIBIION CEpHH JTaHHBIX, B
pesynbTare JaHHOH paboThl ObLT pa3paboraH MexaHu3M 3amycka 3aganuil TASKER, xotopslit obecne-
YHBAET W KOHTPOIMPYET MapajuIeTbHyI0 paboTy MHOXKECTBA IT0/13a/1a4, KayKAast i3 KOTOPHIX, B CBOIO OUe-
pelnb, oTBevaeT 3a 00paboTKy HEKOTOpOi HeOOIBIIOH yacTu ucxoaHoro oorema naHubx. B TASKER pe-
AJIM30BaHBI CTATHYECKUH U IMHAMHYECKUI peKUMBI OPMHUPOBaHUS mopiuii oopadorku. [puuém, ecam
CTaTUYECKHUI PEKUM YaCTUIHO MOXKET OBITh peaIn30BaH ITATHBIMU CHCTEMAaMH YTIPABIICHUS 3aJaHHUSIM
cynepkommbsiorepoB (SLURM, PBS u 1.11.), TO TuHAMUYECKHUIT peKUM CHIMAET IITATHBIC OTPaHUYICHIS
Ha KOJIMYECTBO MoA3agad u 00hEeMBI HCXOMHBIX HaHHBIX. M3HauansHO nporpamma TASKER mprumMens-
nack B LIKII «/lanmpHeBocTouHbIH BeruncuTenbHblid pecype» JABO PAH (http://cc.dvo.ru) Tonbko mis
00pabOTKH CITYTHUKOBBIX JAaHHBIX. Y CHEIIHBIA OMBIT UCHONB30BaHus nmporpaMmbl TASKER mo3Bommn
OpraHu30BaTh NOTOYHYIO 00pabOTKY /Ui APYTUX objacTelt: MOAEeTMpOBaHNE TMHAMMKY OKeaHa, psij 3a-
Jla4 MOJIEKYJIIPHOM TUHAMUKH.

LONG-TERM UNDERWATER VIDEO SURVEILLANCE SYSTEM. IMPLEMENTATION
AND APPLICATIONS

Subote A.E., Zimin P.S.
V.I. I’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)
as@poi.dvo.ru

Long-term Remote Underwater Video systems (RUVs) provide a variety of methods for studying
water fauna behavior, biodiversity, fish population quantitative evaluation, estimation of wave processes
and current characteristics. We introduced such a system in the coastal waters of Peter the Great Bay,
Sea of Japan. Built with widely available mass-produced parts, our RUV is easily reproducible in a few
steps even by inexperienced technicians. Currently, we use the system for fixed, low external impact rate
surveillance of sea fauna in its natural habitat, for biodiversity estimation, studying short-term reactions
for external disturbances, and monitoring hydrological processes.

The first-year experience revealed the need for adding stereovision, stereo microphones, and elec-
tric conductivity and water transparency sensors for synchronous recording of various processes in the
surveillance area.

Cucrembl AOJTOBPEMEHHOT'O yﬂaﬂéHHOFO IIOABOJHOI'O BI/I,Z[COH3.6J'IIOZ[CHI/I$I MO3BOJIAIOT pCUIaTh 3a1a-
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YH MCCIICAOBAHUS OBEACHUS THAPOOMOHTOB, OMOPa3HO00Pa3ns, KOTUUYECTBEHHOTO MCCIECIOBAHUS UX-
THO(ayHBI, OLIEHKH MTapaMeTPOB BOJIHOBBIX IPOIIECCOB M TEUSHHH U T. 1. Hamu BHeipeHa n uccienyercst
TaKasl CHCTEMa, YCTaHOBJICHHasI B NpUOpexXHbIX Boxax 3aiuBa [lerpa Benmukoro fmnonckoro mops. Cu-
CTeMa OpPHEHTHPOBaHA Ha JIETKYIO BOCIPOM3BOJINMOCTD, BBIIMOIHEHA U3 CEPUIHBIX M3/ENUN U Tpedyer
MHHHMYM TEXHOJIOI'MYECKUX Ooepaunii u KBaau(uKauy Uil U3roTOBICHUS. B HacTosmee Bpems cu-
CTeMa IpUMEHseTCs A/ CTallMOHAPHOTO HAONIOACHUS PBIO U APYTUX TMAPOOHOHTOB B €CTECTBEHHOM
cpeze ¢ MUHMMaJIbHBIM BHELIIHUM BO3/IEHCTBUEM, [UIsl OLIGHKH OMOpa3sHOO0pa3usl, Ul U3y4eHHs KpaTKO-
BPEMEHHOM peaKkuy TUAPOONOHTOB Ha BHELIHUE PAa3IpakKUTEINH, M A1l HAOIIOICHNS THAPOIOTHUECKIX
MIPOLIECCOB.

[1epBBIii OMBIT SKCIUTyaTallMK CUCTEMBI BBISBUI TIOTPEOHOCTH M TIOKA3aJ1 BO3MOXXHOCTB JOTIOJTHEHHS
CHCTEMBI CPEJICTBAMH CTEPEO3PEHUs, CTEPEOMHUKPOPOHAMH, TATINKAMHU HIIEKTPOIPOBOJHOCTH H IIPO-
3payHOCTH BoAbl. HapammBanue cpeacTB HaOMIOACHMS TO3BOJIUT CHHXPOHHO (PUKCHPOBATH Pa3HOPOA-
HBbIE MPOLIECCHI B TOJILE BOJBI KAK B PEAIbBHOM BPEMEHH, TaK U B IOJITOBPEMEHHOH 3aIlUCH.

TECHNICAL SUPPORT OF THE REGIONAL MONITORING SYSTEMS
Melkiy V.A., Verkhoturov A.A., Konyykhov A.S.
Sakhalin State University, Oil and Gas Technical Institute (SSU, Russia)

vamelkiy@mail.ru, ussr-91(@mail.ru

System integrated regional monitoring can be organized using ground stations for receiving satellite
information, located in the region, as well as specialized geoportal.

Subsystem of receiving remote sensing data

UniScan ™ station or its analogs support reception of data in real time from russian satellites (Meteor-
M, Canopus-B, Resurs-P) and foreign satellites (Terra, Aqua, Suomi NPP, FengYun-3, SPOT 6/7, EROS-
B, Landsat-8, Sentinel-1A, KOMPSAT-3, RADARSAT-2, Terra (SAR-X), COSMO-SkyMed and oth-
ers).

Subsystem of data exchange using the Web-servises

Using geoportal service only allows the upload of the information, which is not in the database. Thus,
it is necessary to use standardized formats when creating geoportals. Consortium of open geospatial tech-
nologies (Open Geospatial Consortium, OGC) proposes to use next formats:

Service WFS works with files and databases, converts projections and output formats, can signifi-
cantly facilitate the development of client programs and focus on the interaction with the user.

WCS service provides unified access to different repositories of raster data.

WMS service allows you to create a topographical map of the raster (satellite imagery, scanned maps)
and vector data (road network, hydrography).

WPS-service - uniform interface for access to libraries geoprocessing functions for any client.
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MODERN TECHNOLOGIES FOR DIS-
TANT SATELLITE MONITORING OF
THE EARTH. SERVICES FOR OPER-
ATIONAL ACCESS TO SATELLITE
DATA AND SYSTEMS FOR THEIR PRO-
CESSING. TECHNIQUES TO ANALYZE
SATELLITE DATA

COBPEMEHHBIE METO/JblI U TEX-
HOJIOI'nn JUCTAHIIMOHHOI'O
30HAUPOBAHUA 3EMJIM U3 KOC-
MOCA. CEPBHUCBHI OIIEPATUBHOI'O
JOCTYINA K CIIYTHUKOBBIM JIAH-
HBIM U CUCTEMAM UX OBPABOTKM.
METO/Ibl AHAJIM3A CITYTHUKOBBIX
JAHHBIX
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HCIOJIb30BAHUE NH®OPMAILIMOHHOI'O CEPBUCA «SEETHESEA» JIUISI
OIIPEJEJEHUS 30H SKOJIOTHMUYECKOI'O PUCKA AKBATOPHUM BAJITUMCKOI'O U
YEPHOI'O MOPEM

Jlasposa O.1O., Mumseuna M. U., Jlynau E.A., Yeapos U.A.
Huctutyt kocmudeckux ucciaenoanuit PAH (MKW PAH, Poccus)

olavrova@iki.rssi.ru

[IpencraBneHbl pe3yIbTaThl MHOTOJIETHUX HUCCIICIOBAHUH IO OTPEICIICHUI0 YCTOMYHUBEIX 30H KO-
JIOTHYECKOT0 pHUCKa Ha akBaTtopusix banruiickoro u YUepHoro Mopeii, T.e. paiiloHOB, HanboJee MoaBep-
YKEHHBIX HEQTIHBIM 3arpsI3HEHUSAM, «BPEIOHOCHBIMY) IIBETCHUSM BOJOPOCIICH U MOBHINICHHBIM KOHIICH-
TpaIusIM B3BEIIEHHOTO BEILIECTBA.

UccnenoBanms 6a3upyroTcs Ha OCHOBE JAaHHBIX CITyTHUKOBOTO TMCTAHITMOHHOTO 30HIUPOBAHYIS, IT0-
Jy4eHHBIX HaJl akBaTopueit bantuiickoro mops ¢ 2004 mo 2015 roa. Vcnonb30Banucek JaHHBIE paguoiio-
karopoB ERS-2 SAR, Envisat ASAR, Sentinel-1, Radarsat 1,2, a Takkxe [aHHBIC TOTYYICHHBIC B BUANMOM
u MK guamasonax Meris Envisat, Landsat-5 TM, Landsat-7 ETM+, Landsat-8 OLI, Sentinel-2, Modis
Terra/Aqua.

Pemenue 3a1auun BEIIBICHIS 30H 3KOJIOTHICCKOTO PUCKA PEIIaach C UCTIOIh30BaHUEM HH(POpMAITH-
oHHoro cepsuca “See the Sea” (STS, http://ocean.smislab.ru), cosnannoro 8 UKW PAH npu nonaepxkke
PODU. STS opueHTHpOBaH Ha MPOBEJEHNE KOMILIEKCHOTO aHAIN3a JAHHBIX CITyTHUKOBOTO JUCTAHIIH-
OHHOT'O 30H/IMPOBAHUS B MHTEPECAX HCCIeA0BaHNA MUpOBOro okeaHa. OCHOBHOM LENBIO CITyTHUKOBOTO
cepsuca STS sBnseTcsa obecriedeHre nccieaoBaTeneil BO3MOKHOCTSIMHE JIOCTyIIa U MHCTPYMEHTaMH aHa-
nu3a nHGOPMAIIUH, TOTYYSCHHON Ha OCHOBE TAHHBIX CITyTHUKOBBIX HAOMIOACHUH (KaK ONIepaTHBHBIX, TaK
Y U3 HAKOTUICHHBIX apXHUBOB), IS U3YUCHUS PAa3IMIHBIX IIPOIECCOB, MPOUCXOAININX B OKEaHE M aTMO-
cdepe Hax HUM. PeannzoBannbie B STS HHCTpYMEHTHI 00€CIeYnBaOT BO3MOXKHOCTH HE TOJIBKO YA0OHOTO
TIOMCKa ¥ BBIOOpa WH(GOPMAIIUN U3 apXUBOB, HO M TIPOBEACHIS aHAIM3a JaHHBIX. OCHOBHBIM JIOCTOHH-
CTBOM CO3JJaHHOTO CEpBHICA SBJISIETCS MPEIOCTABIAEMBIl NCCIIEAOBATENSIM HHCTPYMEHTAPHI ST KOM-
IJIEKCHOTO aHaJN3a Pa3InIHBIX SIBICHUU U MPOIECCOB B MUPOBOM OKeaHe, OLEHKH WX KOJUYEeCTBEH-
HBIX ¥ Ka4eCTBEHHBIX XapaKTEPUCTHK, BHISBICHHS MTPOCTPAHCTBCHHBIX W BPEMEHHBIX U3MECHIHMBOCTEH,
M3Y4YEeHHS YCIOBHI BO3HUKHOBEHUS U pa3BuTusi. B cepBuce STS Takke mpeaycMOTPEHBI BO3MOXHOCTH
OTIMCAHUS PA3IMIHBIX ITPOIIECCOB U ABJICHHMA, IPOUCXOAIIINX B MUPOBOM OKeaHe, U BEICHUS TOJITOBPE-
MEHHBIX 0a3 JaHHBIX TAKUX OMHUCAHUH.

Ha ocHoBe paanonokannoHHBIX qaHHBIX B STS OblTa co3mana 6aza JaHHBIX BCEX BHIIBICHHBIX HEd-
TSHBIX 3arPs3HEHUIA, OLICHEHBI UX TUIOIIAN U ONPE/ICICHBI aKBATOPUH, HaNOOJIee MOIBEPKEHHBIE HEe(d-
TSIHBIM 3aTrPS3HCHUSM.

C ucnonbp30BaHUEM UCTPYMEHTApUS «KIIacCH(pUKanyshy ObLTH ONpeIelICHbI PaliOHB MAKCUMAILHOTO
3arps3HEHUS B3BEIICHHBIME BEIIECTBAMU, BHIHOCUMBIMH KaK peKaMH, Tak 1 00pa30BaHHBIMHU IIPH CTPO-
HTENBCTBE MIOPTOB.

Pabota mo ompeaeneHuio 30H SKOJIOTHIECKOT0 PUCKA BRITIONHSACTCS MPU (PUHAHCOBOM MOIIEPIKKE
Poccwuiickoro HayuHoro ¢onma, rpant 14-17-00555.

HNCIOJb30BAHUE CITY THUKOBBIX JAHHBIX JIUISI ONITUMAJIBHOM IMTPOBOJIKH
CYJIOB BO JbJIAX

Anexcanun A.U., Anexcanuna M.I"., Cmonkun M.B.
Wucturyt aBToMaTiku u nporeccos ynpasieans JIBO PAH (MAITY JIBO PAH, Poccus)

aleks@jiacp.dvo.ru

Komnextus CriytHukoBoro nenatpa JIBO PAH ¢ 2010 roxa uMeeT onbIT HHGOPMAIIMOHHOTO 00ectie-
YeHnH 0e301TacHON MMPOBOIKY CYAOB BO JIbIaX B MOPT MarajiaH 1 peryisipHO MOIy4aeT OT JIEJOKOIBHOTO
(noTa U3MEPUTENHHYI0 HHOOPMAITHIO O TApaMeTpax CHKATHU JIbJia U Ipo0IeMax MPOBOKY CYI0B. 32 3TO
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BpEMsI CO3JIaH psiji TEXHOJIOTUH 00pabOTKU JaHHBIX C Pa3IMuHBIX METEOPOJIOTHYECKUX CITyTHUKOB, KOTO-
pBI€ TTO3BOJISIOT PACCYUTHIBATH KPOMKY JIb/1a, CETMEHTHPOBATH 00JIa9HOCTH HAJI0 JIBAOM, CTPOUTH KapThl
apeiida u cxxatus apaa. PazpaboTaH opuruHaabHBIN METOI aBTOMAaTHYECKOT'0 pacueTa CKOpOCTel apeii-
(ha eoBBIX MOJIEH N0 MUKPOBOJIHOBBIM JAaHHBIM paanomerpa AMSR, 4T0 M0O3BOSET CTPOUTH KapThI
apeiida c 6osbIeii 1eTaaIbHOCTHIO M OTOPAKOBBIBATh HEKOPPEKTHBIE OLIEHKHU CIFIOYEHHOCTH JbJa. ANpo-
OMpoBaHa METOIMKA IIOCTPOCHHUS KapT CYTOYHOT'O U 3X CyTOYHOT'O CMELICHUS JIeI0BOTo TokpoBa. Co3xa-
BaeMble TEXHOJIOTHH BHEAPSIIOTCS B PACIIPEICJICHHYIO CHCTEMY ITprueMa, 00padOTKH M IOCTABKH JITaHHBIX
ITeHTpa KOJIEKTUBHOIO MONb30BAaHUS PETHOHAIBHOTO CIIlyTHUKOBOTO MOHUTOPUHIA OKPYIKAIOLIEN Cpe-
11 IBO PAH (craryc LIKIT PAH).

CURRENTLY AVAILABLE SPACE TECHNOLOGIES FOR EARTH SYSTEM STUDY
Gansvind LN.
Scientific Geoniformation Center of the Russian Academy of Sciences (NGIC RAS, Russia)

ignik-1g@yandex.ru

Satellites in a low-Earth (under 450km) near-polar orbits provide the required high resolution gravity
and magnetic-field measurements. The application of Satellite-to-Satellite Tracking aboard CHAMP and
GRACE missions, satellite gradientometry (GOCE mission) makes possible the reliable highly accurate
assessments Earth’s gravitational potential. Combining GOCE-TIM4 model with EIGEN-6C and EGM
2008 for degree expansion from 251 to n=1420 and n=2190 form the basis of elaboration new local and
regional gravity models. Swarm satellite early magnetic field measurements explicit advantage is taken
by including magnetic intensity gradient from the lower satellite pair. Progressively increasing data of
global observations opens the way for Earth System Study by bringing disparate sources together.

CITyTHUKH Ha OKOJIOTIOJISIPHBIX OpOUTAaxX C BEICOTaMU OT 450KM M HUKE CITyKaT UaealbHOH miatdop-
MOM JIJIs1 BRICOKOTOYHBIX U3MEPEHUM TTapaMeTpOB IPaBUTAIIMOHHOTO U MAarHUTHOTO ToJiei 3emiu. Tex-
Hosoruu cnyTHUK-cITyTHUK (Muccun CHAMP, GRACE) u cnyTHMKOBas rpaJueHTOMETpUs (MHUCCHS
GOCE) mo3BoNiIN YIIYYIIATE TOYHOCTH OTpezesieHus: reona. COBMECTHOE HCIIOIB30BAHUE MOJICTH
GOCE-TIM4 ¢ mopensmu EIGEN-6C u EGM2008 nomoaHSOMKUMH NEPBYI0 TAPMOHUKAMH BBICIINX
crerreneit (ot n=251 g0 n=1420 u n=2190) mo3BosAeT cO3AaBaTh HOBbIE PETHOHAIBHBIC U JIOKATHHBIC
IpaBUTAlIMOHHBIE MOJEIH.

Nzmepenns rpynmupoBku Swarm ¢ HOsIOpst 2013 o cents0ps 2014r mo3BOAMIN YIAYUIIUTH OIpe-
Jenenue kak cratuueckoro MII3, Tak u ero Bapranuy Npy MOMOIIM «KMarHUTHOW I'paiUEHTOMETPUIY.

ITocrostHHO MoTIONHAEMBIE TaHHbIe u3MepeHuil napameTpos I'TI3 u MII3 oTKpBIBaIOT BO3MOKHOCTH
BBISIBJICHUS CBSI3€H Pa3HOPOJHBIX OOBEKTOB [UIsl H3YyUEHUS 3€MIIU KaK CUCTEMBI HCIIONB3YsI COBPEMEHHBIE
I'MC-TexHOIOTHUH U AITOPUTMBI HHTEJUIEKTYalIbHOTO aHATN3a TaHHBIX.

USING GIS AND REMOTE SENSING DATA FOR INVESTIGATION OF
GEOMORPHOLOGICAL PROCESSES IN RIVER BASINS

Zenkin O.V.
Sakhalin State University (SSU, Russia)

mazur_i@mail.ru

Earth remote sensing data is one of the main information sources for hydrogeological GIS. Study-
ing the geological processes associated with transfer of deposits and erosion of riverbanks is especially
important during flood periods, when these processes are most intense. However, field survey is not con-
ducted during the flood period, therefore, kinematic structure of water flows still remains unexplored
during transformation of riverbeds. In the present paper we use the available data of remote sensing, such
as MODIS, LANDSAT to obtain information on the water flow structure and develop analytical motion
equation of river flow. Simulations associated with locations of stream-bank erosion, transformation of
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river channels, and identification of dynamically stable forms of channel can be performed on the basis
of this equation.

Martepuansl JUCTAHIIMOHHOTO 30HIANPOBAHUS 3€MITH SIBJSIFOTCS OJJHUM W3 OCHOBHBIX MCTOYHHKOB
JAHHBIX I THIPOTEOIOTHYECKUX TeOMH(POPMAIIMOHHBIX CUCTEM. V3yueHne TeoNornYeckux mpoiec-
COB, CBSI3aHHBIX C TIEPEHOCOM OTIIOKECHUH, pa3MBIBOM OEPETOB PEK OCOOCHHO aKTyallbHO B TIABOJIKOBEIE
TIePHOIBI, KOT/Ia 3TH MPOIiecChl Hanboiee HHTeHCUBHBIC. OTHAKO, TOJIEBBIC M3BICKATEIECKIE pAOOTHI B
MEPUOJT TIOJIOBO/IbSI HE MPOBOJSATCS, B CBS3U C YeM B MEPHO/] MepePOPMUPOBAHUS PyCel PEK KHHEMa-
THYECKas CTPYKTypa BOIAHBIX TIOTOKOB OCTAeTCs HEM3yUeHHOH. B HacTosImeit paboTe Mbl pUMEHsIEM
JIOCTYIHBIC TaHHbIC TUCTAHIIMOHHOTO 30HAMpoBaHus, Takue kak MODIS, LANDSAT ansa nomyueHus
WH()OPMAIIMH O CTPYKTYPE BOTHOTO TIOTOKA M BBHIBOJIA aHATTUTHUECKOTO YPABHCHUS IBIDKECHUS PEIHOTO
noToka. Ha ocHOBeE 3TOTr0 ypaBHEHHUS MOT'YT BBITIOJIHATHCS UIMUTALIMOHHBIE SKCIIEPUMEHTHI, CBSI3aHHBIE C
OTIpeJIcIICHHEM MECT pa3MbIBa OeperoB, epeopMUPOBAHIEM PYCE, IIOMCKOM THHAMUYCCKH YCTONIH-
BBIX PYCIIOBBIX (hopM.

OPI'AHU3AIIMSI MACCOBBIX PACUETOB CKOPOCTEM APEH®A JIbJA 11O
CIIYTHUKOBBIM JAHHBIM
Anexcanuna M.I'., Epemenko A.C., Jleoumves /[.B., babsik I1.B.
WuctutyT aBTOMaTHKY U nipoiuieccoB ynpasienus JJBO PAH (MAITY IBO PAH, Poccus)

margeo@iacp.dvo.ru

AKTyanmbHON Hay4HOH 3a7aueil SBJsieTcsl pa3padoTKa HAaJSKHBIX ¥ TOYHBIX CXEM pacueTa JUHAMUKU
JISIOBBIX TOJICH — petiha 1 BO3MOKHBIX 30H CoKATHsI Jibaa. J{jst pacuera CKOpocTel nepeMeIieHus JIe/10-
BBIX TTOJIEH MpeayaraeTcst HCIOIb30BaTh BpEMEHHbIE CEPHH CITyTHUKOBBIX II(POBBIX H300pakeHui. B
JOKJIaJe onuchiBaeTcs pazpadoranHblii B CiyTHukoBOM neHTpe [JJBO PAH merton pacuera ckopocteit
MepeMeIIeHuit 10 MoCIIeT0BaTeIbHOCTH CITy THUKOBBIX N300paykeHMIi 1 €T0 BHEPEHHE B padoTy pacmpe-
JICNICHHON CHCTEMBI Ha TIPUHIIUITAX paciapaljieIuBaHus ISk MacCOBOM 00pa0OTKU MOCTYIAIOIIHNX JIaH-
HEIX. Meton sBiseTcs ananorom metoga MKK — MmakcumyMma kpocc- koppemsaiui. OTIHIUTeIbHOM Yep-
TOW HOBOTO METOJIa ABJISIETCS HOBBIA KPUTEPUH OTOPAKOBKH HEKOPPEKTHO MOCTPOSHHBIX BEKTOPOB. Me-
TOJI IPOIIIET BEPH(PHUKAINIO KaK sl TOCTPOSHHA KapT Iperda Ipaa, Tak M KapT CKOPOCTEH OBEPXHOCT-
HbeIX TeueHuid. [lpu pacyere apeiida mpaa METO Tae€T TOYHOCTH OKOJIO 5 CM/CEK, YTO COOTBETCTBYET
HaWIydlIed MoydaeMoi TOYHOCTH COBPEMEHHBIMH MeTOAaMHU. BhICOKasg TOYHOCTh M Ha/lEKHOCTD ajl-
FOpUTMa MO3BOJIMJIM €0 IPUMEHSTH €r0 JUIsl pacueTa XapaKTepUCTUK CKaTud Jbaa. /i yMeHblIeHus
BpPEMEHHU pacuéToB ObUIO NMPOM3BENEHO paclapauleIMBaHHe CO3JaHHOTO METOoJia C MOMOIIBIO CPEJCTB
MPI. Pacuérte BegyTes Ha 6a3e Grid-cetn LIKIT «/lampHEBOCTOUHBIN BEIYHCIUTENBHEIH pecype» (LIKIT
JABBP). O6mast npon3BoauTeIbHOCTE pecypcoB cetn Oonee 18 Tdonc. Bee pacuérsl pacniapannenusa-
JUCH Ha 48 MTOTOKOB C pa30MEeHNEM TI0 JAHHBIM, YTO TIO3BOJIMIIO JOOUTHCS YMEHBIICHNS BPEMEHHU pacuyéra
TUNOBOH 3aiaun ¢ 10 MuHyT 10 20 CeKyHI Ha OJIHY Mapy H300paKeHUH.

PACIHAPAJUIEJTUBAHUE AJITOPUTMA ABTOMATHYECKOT'O PACUETA CKOPOCTEM
NEPEMEIIEHUMI IO MOCJEAOBATEJABHOCTH CITY THUKOBBIX U30BPAKEHUM

Jleonmves /[.B., Xapumonos /[.U., Tapacos I'.B., [lapaxun P.B., [ onenxog E.A.
WuctuTyT aBTOMaTHKY U nipoiieccoB ynpasienus JJBO PAH (MAITY IBO PAH, Poccus)

devozh@dvo.ru

CoBpeMeHHast 5)KOHOMUKA U JKU3HB 3aBUCT OT OBICTPOI 00paboTKHM OONMBIINX 00HEMOB JaHHBIX. B
Ka4yeCTBC NPUMCPOB MOXKXHO Ha3BaTh: MPOrHO3 NOr0JAbl, NPEAYHPECIKACHUA O ITyHAMU, MOHUTOPHUHT BO3-
TOpaHni, pacyeT TeYeHUI U MPOTHO3 ABIKEHUS JIbA0B. YacTo UK 00paOOTKM JaHHBIX JOJDKEH OBITh
HETPEPBHIBHBIM - HEOOXOIMMO YCIeBaTh 00padaThIBaTh TEKYIIYIO MOPLHIO JAHHBIX 10 TOTO KaK IMOCTY-
MUT ciienyroiada. B kadecTBe npuMepa Takol 3ajaud pacCMOTPEH aJlfCOPUTM pacueTa CKOpPOCTel Ie-
peMeleHus JIeIOBBIX Nojel. JlaHHbIN aaroputM TpeOyeT OONBIINX BPEMEHHBIX 3aTpar Ha 00paboTKy
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CEepHH CITyTHUKOBBIX M300paskeHuid. {151 yCKOpEeHUsl JaHHOTO Ipolecca TpeOoBaIoch pacnapalieInTh
MpOrpamMMy M TIEPEeHECTH IMporiecc 00paObOTKM Ha BBHIYMCIHATENBHBINA KinacTep. [y pacdera mepemerte-
HUSI JIEIOBBIX MOJIEH PaccMaTpUBACTCS MOCIEAOBATENbHOCT CITyTHUKOBBIX M300pakeHnid. Kaxknas co-
cenHsAsA mapa u3o0pakeHui oOpabaThIBaeTCs IS MMOMCKAa BEKTOPOB IepemenieHnid. B nannoil pabote
paccMOTpeH IpolLiece pacnapaieMBaHus alTOPUTMa pacdeTa CKOPOCTEH epeMEeLeHU 110 ABYM CITyT-
HHUKOBBIM I/I306pa)KCHI/I$IM. I[Hﬁ 9TOT'0 MPOU3BCCH aHAJIU3 UCXOJHOTO IMOCIECA0OBATCIBHOTO aJI'OpHUTMA,
BBISIBJICHBI YaCTH JITOPUTMa, KOTOPhIE MOTCHIMAIBLHO MOXHO PaclapajllesiuTh, U MPOU3BEICHA MOIH-
(UKanys KUCXOAHOTO alropuT™Ma. TecTUpOBaHUE MapayIeIbHOTO ANTOPUTMAa POBOAMIOCH Ha pecypcax
HKIT «/lamsHEBOCTOUHBIN BRIUUCTHTENRHBINH pecype» JIBO PAH (http://cc.dvo.ru) n mokaszano mpupoct
MIPOU3BOAUTENBHOCTH 10 35 pa3 MU UCIOIb30BAHUU 48 AIEpPHOTO BEIUMCINUTENBHOTO y3I1a.

Pabota BbIONTHEHA TTPH TOAEPKKH MPOTrpaMMBI PyHAAMEHTAIBHBIX uccienoBanmit [lpesnamyma
PAH «®yHnaaMeHTanbHbe MPOOIEeMbl MAaTEMaTHIECKOTO MOAeIHpoBaHusD (mpoekT 0262-2014-0157).

MPUHIATIBI ®OPMUPOBAHUA CUCTEMBbI, OBECIIEYUBAIOIIEN
PACHPEJEJEHHYIO OBPABOTKY CITY THUKOBBIX IAHHBIX ITO 3AITPOCY

Eremenko V.S.1' 2, Nedoluzhko LV.?

IFar East Geological Institute FEB RAS (FEGI FEB RAS, Russia),
%Far East Federal University (FEFU, Russia)
3nstitute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

vitaliy@dvo.ru

Nowadays, satellite data are used as a source of information to solve problems in various research
and business domains of human activity. The traditional approach to provide user with access to such
informations is to create archives of standard data processing products, designated to solve specific
tasks. Continuous growth in numbers of Earth remote sensing measurements processing algorithms, as
well as of measuring equipment types, substantially complicates the archives support in a given satellite
center. Specificity of physical parameters extraction from measurement data requires to utilize different
algorithms to obtain a product of the same type, depending on the task.

The way out of this situation is to archive the raw data and to build the necessary products for the
task. Configuration and operation complexity of the modern satellite data processing software justifies
the need to deploy it on side of the satellite center, while the need for the product that fits the user needs
requires a mechanism of remote launch of the processing.

The presentation focuses on development principles and problems of satellite data processing order-
ing system in the Multiple Access Centre for Regional Satellite Monitoring of environment FEB RAS

B Hacros1iee BpeMsl CITyTHUKOBbIE JaHHBIE UCIIONB3YIOTCSA KaK HCTOUYHUK MH(GOPMAIMHK IS pelle-
HUS 33/]a4 B PA3JIMYHBIX OTPACIISIX UCCIEN0BATENBCKON U XO3MCTBEHHOM JEATENBHOCTH YenoBeka. Tpa-
JUIIMOHHBIM TTOAXO0/IOM K OpTraHU3alMy JOCTYIIa OTPEOUTENs K Takoi nHpopManuu sBisercs GopMu-
pOBaHHE apXUBOB CTaHAAPTHOM NPOIYKLIUH 00pabOTKU TaHHBIX, HALIEICHHBIX Ha PElIeHHe KOHKPETHBIX
3amad. HermpepsIBHBIN pOCT Yrciia anropuTMOB 00pabOTKH H3MEPEHHUH TUCTAaHIIMOHHOTO 30HANPOBAHUS
3eMJiIi, paBHO KaK TUIIOB U3MEPHUTEIBHOM almapaTypbl, B 3HAUUTENBHOM CTENEHH 3aTPyIHAET BEACHUE
TaKUX apXWBOB B OTAEIHHOM CITyTHHKOBOM IIeHTpe. OCOOEHHOCTH BOCCTAHOBJICHHUS (PM3NIECKHUX BEIU-
YMH HAa OCHOBE JAHHBIX U3MEPEHUH TPeOyIOT NPUMEHEHHS Pa3IMYHbIX aJlTOPUTMOB IS TOJIyYEHUS OA-
HOTO Y TOT'O K€ BHJIa IIPOAYKIHUH, B 3aBUCUMOCTH OT PEIIacMON 3a1a4H.

BBIX0Z0M U3 CIOXKUBILIEHCS CUTYAIlUX SIBISIETCS] ApXMBHPOBaHNWE HEOOPaOOTaHHBIX JAHHBIX M I10-
CTpOEHHE HEOOXOIUMOM MPOIYKIMH o] 3a7auy. CI0XKHOCTh B HACTPOMKE M IKCILUTyaTalliid COBPEMEH-
HBIX [TAaKETOB 00paOOTKHU TaHHBIX 0OOCHOBBIBAET HEOOXOIUMOCTD UX Pa3BEPTHIBAHUSA HA CTOPOHE CITyT-
HUKOBOTO LICHTPA, B TO BpeMs KaK HEOOXOMMOCTh IOJIyYeHHUs IPOJAYKTa B COOTBETCTBHH C 3alIPOCaAMHU
nmoTpeOuTens TpedyeT HATMYH MeXaHu3Ma UX YIaJEHHOTO 3aITycKa.

Jokian nocBsAmEH npobiemaM M MPUHIKIIAM Pa3BUTHSA CUCTEMBI 3aKa30B Ha 00pabOTKy CIyTHH-
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KOBBIX TaHHBIX B LIeHTpe KOJUIEKTUBHOTO MoJb30BaHusl Pernonansaoro CriyTHUKOBOro MOHUTOpUHTa
Oxpyxaromeit cpensr [IBO PAH.
Paboma nooodepaicana epanmom PODU 16-37-00495

USE OF REMOTE SENSING DATA FOR FLOODPLAIN MANAGEMENT AND
MONITORING FLOODS ON LARGE RIVERS: THE AMUR RIVER CASE.

Egidarev E.G.
Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia)

egidarev(@yandex.ru

The paper describes some ways of using remote sensing data for monitoring of catastrophic floods
in large river systems. On the example of the transboundary Amur River, we showed the aspects of
selection and analysis of satellite images that reflect the flooded areas along the main watercourse in
2013.To reduce the damage during the large floods we propose an algorithm for monitoring and mapping
territories prone to flooding based on remote sensing data as well as the ways of using natural potential
of reservoir floodplains. We suggest the rationale for zoning of the flood prone territories to inform the
regulation of economic activities. Such measure must be the main step for preventing the increase of
damage from flooding.

B coobuienun roBopuTcs 0 HEKOTOPBIX CIIOC00aX UCIOIb30BAaHMSI JAHHBIX IUCTaHIIMOHHOTO 30H U~
poBanus (1/13) mpu MoHUTOpHHTE KaTacTpoUIeCKNX HABOAHEHUH B KPYIHBIX PEYHBIX cUcTeMax. Ha
npuMepe TpaHCTPaHUYHOHM peKu AMYp, TOKa3aHbl 0COOCHHOCTH BBIOOPA U aHATN3a KOCMUYECKUX CHUM-
KOB, Ha KOTOPBIX OTPaX€HO 3aTOIJIEHUE U MOJITOTUIEHUE TEPPUTOPHUI BIOJIH OCHOBHOTO BoJI0TOKa B 2013
rony. [IpennosxeHsl anroputM MOHUTOPHHTA U BBIJIEICHUS MaBOAKO-ONACHBIX TEPPUTOPUI HA OCHOBE
JJ13 u ciocoObl yMeHbIIIeHH yiiepoa Mpu KPYIHBIX HaBOJHEHHSIX 3a CUET MCIIOIb30BaHHS €CTECTBEH-
HBIX IPOTUBOIIABOIKOBBIX €MKOCTEH MoHMbL. OOOCHOBBIBAETCSI 30HUPOBAHNE TEPPUTOPHIA, TTOIBEPIKEH-
HBIX yTPO3€ HAaBOHEHHH C IEJIBI0 PETYIMPOBAHUS XO3IHCTBEHHOMN ACATEIBHOCTH, YTO JOJKHO SIBISATHCS
BaKHEHIIICH Mepoii, 00eCTIeUHBAIOIICH MTPEIOTBPAIICHHE POCTA TOTEPh OT HABOHCHHIMA.

RESEARCH OF ATMOSPHERIC GRAVITY WAVES SCENES ABOVE WATER SURFACE
ON MODIS SATELLITE IMAGERY

Skorokhodov A.V.1, Astafurov V.G. 12

1V E. Zuev Institute of Atmospheric Optics SB RAS (IAO SB RAS, Russia)
2Tomsk State University of Control Systems and Radioelectronics (TUSUR, Russia)

vazime(@yandex.ru

Atmospheric gravity waves are undulations arising within steadily stratified atmosphere. On the
satellite imagery such phenomena identified by groups of quasi-parallel bands extending up to several
hundreds of kilometers and formed from clouds of different types. In the report we consider an algorithm
for atmospheric gravity waves identification above water surface on MODIS imagery with 1000-m spa-
tial resolution which is based on Viola-Jones method. Areas in the global sea are outlined where these
phenomena are the most frequent. Grounds are discussed causing nonuniformity of atmospheric waves’
annual behavior using the example of different regions of the globe. Using the MODIS thematic products,
we determined environmental characteristics related to these phenomena. Results are presented of cloud
classification within the quasi-parallel structures. To do this, we applied the earlier developed algorithm
based on probabilistic neural network and information on MODIS satellite images texture. Results are
considered of atmospheric gravity waves identification above water surface obtained from a test set. Prob-
able causes of their occurrence are discussed as well. Prospects are presented for this research field.

The research was partially supported by RFBR project No. 16-37-60019 mol a_dk.
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AtMmocdepHbIe TpaBUTAIIMOHHBIE BOJHBI MPEICTABISIOT COOOH BHJI BOJHOBBIX JBIIKCHHIA, BOZHH-
KaOIUX B YCTONYNBO CTpaTn(UIIMPOBaHHOMN atMocdepe. Ha CIIyTHUKOBBIX CHUMKaX JaHHbIE SIBICHUS
PErUCTPUPYIOTCS O TPYIIAaM KBa3UIAPAIIIEIbHBIX MOJIOC IPOTSKEHHOCTHIO 10 HECKOJIBKUX COTEH KU-
JIOMETPOB, 00pa30BaHHBIX U3 00JIAKOB Pa3TMYHBIX THIIOB. B 10oKIame paccMOTpeH anropuT™ HaeHTH(H-
Kalliu TPOSIBIICHUH aTMoc(epHBIX BOJH HaJl BOAHOM MOBEpXHOCTHIO 10 cHUMKaM MODIS ¢ npocrpan-
cTBeHHbIM pasperienuem 1000 M, ocHOBaHHBIN Ha MpuMeHeHnH MeToa Bruonsl-/[xonca. [Tokazans! ak-
BaTopur MHUPOBOTO OKeaHa ¢ HanOOJbIIeH MOBTOPIEMOCTHIO 3TUX SABJICHUH. OOCYKIAIOTCS TPUIHHBI
HEPaBHOMEPHOCTHU T'OIOBOTO X012 MPOSBICHHUI aTMOC(EPHBIX BOJIH HA TIPUMEpEe Pa3IUUHBIX PETHOHOB
mnaneTsl. [1o qanHbIM TeMaTtuueckux npoaykToB MODIS onpeneneHbl XxapakKTepUCTUKHU OKPY KaroIIe
Cpeabl, COMPOBOXKIAIOIINE TaHHbIC sABIeHU. [IpeacTaBieHsl pe3yabTaTsl Kiaccu(ukanuu 001aqHOCTH
B KBa3WITapaJUIEIbHBIX CTPYKTYpax pa3pabOTaHHBIM HaMH aJTOPUTMOM Ha OCHOBE BEpPOSTHOCTHOH HEH-
POHHOI1 ceTn U HH(OPMAIUK 0 TEKCType CIyTHUKOBBIX cHUMKOB MODIS. O6cyxnaroTcst pe3ynbTaTsl
o0OHapy>keHHs aTMOC(HEPHBIX TPAaBUTAI[IOHHBIX BOJIH HaJl BOJHOHM MOBEPXHOCTHIO TI0 TECTOBOI BEIOOpPKE
Y BO3MOJKHBIE ITPUYMHBI X BO3HUKHOBEHUs. [IpencTaBneHpl nepceKTHBHBIE HAMPaBICHUS paOOTHI 10
JTAaHHOM TEeMaTHKe.

Pabora BeImTONTHEHA MPpH YacTHYHOW (PrHAHCOBOM moaaepxke PODU B pamkax HaydyHOTrO IMpOEKTa
Nel6-37-60019 mon_a_1ik.

RETROSPECTIVE MONITORING OF TATAR STRAIT’S SEDIMENTARY BASINS OF THE
JAPAN SEA OVER REMOTE SENSING DATA

Shevireva M.Zh., Shevirev S.L., Khamzikeeva M.Zh.

Far East Federal University (FEFU, Russia)
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

Xxmxmj@mail.ru

This study considered sedimentary basins of the Tatar Strait of the Japan Sea as favorable ones for oil
and gas accumulations. Tatar Strait is characterized by a complex geological structure. Composition of its
basins can be detected with bathymetric digital models, seismic monitoring data, wells’ measurements of
heat flow, gravity and magnetic fields’ data, satellite products and imagery. The Ishikari-West Sakhalin
sedimentary basin was considered as the prospective oil and gas field. Strata of bedrocks compose geo-
logical structures of the 3rd order, i.e. anticlinal zones of uplifts and fold-discontinuous dislocations. That
type of dislocations in sedimentary cover is most important for accumulation of hydrocarbons. On the
research area, correlation algological satellite index (CAI) was applied primarily. This index to be calcu-
lated over numerous satellite scenes allows establishing correlation between emanations of hydrocarbons
on the sea bottom and development of the marine planktonic biocenosis.

B pabote paccmaTpuBatoTcs ocamounsle 6acceitapl TaTtapckoro nmpomnmBa SAmoHCKOTO MOpS Kak IMo-
TEHUUAIbHBIE He(pTEra30HOCHBIE CTPYKTYpHl. TaTapCkuil MpOJIMB XapaKTepU3YyeTcs CI0XKHBIM I'€0JIO-
THYCCKUM CTPOCHUEM, ITOOTOMY HEMAJIOBAXXHBIM IJIsI €T0 UCCIICIOBaHUA, ITPOTrHO3a U ITOUCKOB MECTO-
POXICHUH MOJIE3HBIX HCKOMIAEMBIX SIBJISIETCS IPUMEHEHHE OaTUMETPHUECKUX U(PPOBBIX MOJEICH, TaH-
HBIX CECMUYECKOT0 MOHUTOPHHIA, CKBaXKMHHBIX 3aMCPOB TCTIJIOBBIX ITIOTOKOB, 'PABUTAIMOHHBIX U Mar-
HUTHBIX MOJIEH, a TAaKXKe MCIIOJIb30BAHUE CITyTHUKOBBIX IIPOAYKTOB U KOMOWHALINI CHEKTPaIbHbBIX Ka-
HanoB. Ocoboe BHUMaHUe yiemnseTcs nepcrnekTuBHoMy Mcukapu-3amnanHo-CaxaanHCKOMY 0CaJ04YHO-
My OacceiiHy, Ocalku KOTOPOro XapaKTepPU3YIOTCS HAIUIMEM I'€0JIOTMYECKUX CTPYKTYp 3-To MOpsiaKa,
TO €CTb BBIPAXKCHHBIMH aHTUKJIMHAJIbHBIMU 30HaAMU HO,E[HSITI/Iﬁ " CKJIaA4aTO-pa3spbIBHBIMU AUCJIOKAIUA-
MH. CTpyKTYpBI 4eXJia SABJIIFOTCS IEPCHEKTUBHBIMYU B OTHOLIEHUH aKKyMYJISLUK YITICBOAOPOIHOIO ChI-
pbsL.

Ha Yy4acCTKE I/ICCJ'Ie):[OBaHI/Iﬁ BIICPBBIC IIPUMEHAIICA KOppCJ’IHHHOHHBIﬁ AJTbrOJIOTMYECKUI CITYTHHUKO-
Bl nHAEKe (CAl), mO3BONMBIINI NPEANOI0KNUTH KOPPEISALUOHHYIO CBSI3b SMaHALMK YIIIeBOIOPOIOB
W3 HEJIP U Pa3BUTHA MOPCKUX TUTAHKTOHHBIX COOOIIECTB.
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STUDY OF LANDSCAPE’S COMPONENTS OF PRIMORSKY KRAI BY METHODS OF
REMOTE SATELLITE SENSING

Shevireva M.Zh., Shevirev S.L., Khamzikeeva M.Zh.

Far East Federal University (FEFU, Russia)
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

Xxmxmj@mail.ru

The study considers methods of satellite remote sensing, which is most relevant to studies of various
natural areas and landscapes. Satellite data and hardware of Landsat 5,7,8 allow retrospective monitor-
ing of natural and anthropogenic landscapes, including the hydrosphere, topography, vegetation, soil,
agricultural land, and anthropogenic (mining and urban areas). The use of remote methods include the
preparation, synthesis of images and producing of integrated satellite products. Basic typification and
classification of both Primorsky Krai’s landscapes and methods of their research by remote sensing is
provided. Combination of spectral bands of Landsat 5, 7 allows identifying components of the natural
and anthropogenic environment, as well as monitoring of landscape’s state. The paper presents several
types of Landsat band combinations that are applicable for the analysis of landscapes of Primorye. One
of the most applicable combinations of spectral bands is (7, 4, 2), which allows to study the state of open
soil, forests of different composition, deserted areas and dry stunted vegetation. It makes possible visual
and automatic interpreting of the desert, agricultural and mining areas and wetlands. This combination
also makes clearly visible water bodies, smoggy atmosphere and the state of the areas after fires. This
combination allows exploring and identifying mountain-tundra, mountain taiga, mountain-forest, wet-
land, and anthropogenic landscapes classes. The comparison of the components of the landscapes of the
Primorsky territory and used satellite methods was made. The research technique was applied to poly-
gons of Khanka and Shkotovo. Dynamics of deforestation was studied through the usage and analysis of
satellite NDVI product. Identification of water content was performed with the use of combinations of
spectral bands 4, 5, 3.

HccrnenoBanue paccMaTpuBaeT METOIbI AUCTAHIIMOHHOTO KOCMHYECKOTO 30HIUPOBAHAS 3€MIIH, SIB-
JsroIecs: Hauboee aKTyalbHBIMU [T HCCIICAOBAHUS Pa3IMuHbIX IPHUPOJHBIX IUTOIAAeH 1 Janamad-
TOoB. CIIyTHUKOBEIE JTAHHBIC alliapaTHRIX KoMIUTeKcoB Landsat 5,7,8 mMO3BOJISIFOT MPOBOTUTE PETPOCIIEK-
THUBHBIH MOHUTOPUHT MIPUPOAHBIX U aHTPOIIOTCHHBIX JIAHAIIA(TOB, BKIIOYAIOMINX 00BEKTHI THAPOChE-
pHL, penbeda, paCTUTEIBHOCTH, IOYBEHHOTO IMTOKPOBA, CEIbCKOX03IHCTBEHHBIX YTOIUH, a TaK)Ke TEXHO-
T'CHHBIX (TOPHOIPOMBIIUICHHBIX M YPOaHW3UPOBAaHHBIX IIomaaeil). [lpumenenne AUCTaHIMOHHBIX Me-
TOJIMK BKJIIOYAET MOATOTOBKY, CHHTE3 H300pa)KEHUS U MTOTy4eHHE KOMIUIEKCHBIX CITyTHUKOBBIX IIPOIYK-
TOB.

[MpuBoaUTCS OCHOBHAS TUIIM3ALMS M Kiaccudukanus tanamadTHoO cuctemMsl [IpuMopckoro kpas,
CIOCOOBI MX BBIAEIEHUS, N3yYCHNUS U MOHMTOPHHIA METOAAMH IUCTaHIMOHHOIO KOCMHYECKOI'O 30H-
aupoBaHus 3emid. KoMOMHAIMKM CIIEKTpanbHBIX KaHAOB M300paxeHuil Landsat 5,7 u cnyTHUKOBBIE
MIPOAYKTHI TO3BOJISIOT UACHTU(HUIIPOBATH KOMITOHEHTHI IPUPOIHON W aHTPOIIOTEHHOM CPEJibl, a TAKKe
MPOU3BOANTH MOHUTOPHUHI COCTOSHMS JaHAmadroB. B padote paccmarpuBaioTcs BUABI KOMOWHAINT
kaHaioB Landsat, crryTHHKOBBIE TIPOTYKTHI (MHAEKCHI), MPUMEHNMBIE /IS aHann3a JanamadTos Ilpu-
MopcKoro kpast. OnHoli u3 HanboJjee MoJIe3HBIX KOMOMHAIMN CIIEKTPaIbHBIX KaHAIOB SIBISETCS KOMOH-
HaIys KaHajioB 7, 4, 2, MO3BOJIAIONIAs U3Y9aTh COCTOSHUE OTKPBITHIX MOYB, JIECOB Pa3IMYHOTO BUIO-
BOro cocTaBa. Tarke Xopolo Aemudpupyercs o0es3neceHble yUacTKH, YTHETEHHAs CyXasi pacTUTENb-
HocTh. KoMOMHAIMS TO3BOMISIET BU3YAIbHO W @aBTOMATHUYECKH e (PHPOBATH OMYCTHIHEHHBIE TUIOIIA-
IIH, CEJIbCKOXO03AHCTBEHHbBIE M TOPHOIPOMBIIIUICHHBIE TEPPUTOPHH, & TAKKE BOAHO-O0IOTHBIE YUaCTKU
naHqadToB. YBEPEHHO MPOCMATPUBAIOTCS BOAHBIE 0OBEKTHI, 3aIbIMICHHAsI aTMOC(epa U COCTOSHHE
00BEKTOB MPUPOIHOHN Cpelibl IIoCIIe MoKapoB. JlaHHas KOMOMHAIMA CIEKTPAIbHBIX KAHAJIOB I103BOJISAET
B OOJIBIICH CTENEHU U3Y4aTh U UAECHTU(UINPOBATH TOPHO-TYHIPOBBIE, TOPHO-TACKHBIE, TOPHOJICCHEIE,
BOJIHBIE M aHTPOTIOT€HHBIE KJlacchl TaHamagToB. [IpuBeneHo comocraBieHre KOMIOHEHTOB JIaHmad-
ToB [IpuMopckoro kpas U MpUMEHIEMBIX IPOIYKTOB 00pa0OTKH CIIY THUKOBBIX H300paskeHHH.
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Meroauka uccnenoBaHus npuMeHsiach K noiauro"am «llpuxankaiickuin» u «IIkoroBckuit». Ilo-
CPEIICTBOM MPUMEHEHUS U aHAJIN3a CITyTHUKOBOTO TIpoaykra NDVI Opia ycTaHOBIEHA TUHAMHUKA 00€3-
JIECeHUsI, MPUMEHEHUEM KOMOWHAIIMIA CIIEKTPAIBHBIX KaHaloB 4,5,3 BBISBJICHBI YYaCTKU OOBOAHEHHO-
CTH.

RECENT GEODYNAMICS OF THE KURIL SUBDUCTION ZONE BY GPS/GLONASS DATA
Prytkov A.S., Vasilenko N.F.
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)

alexanderprytkov@mail.ru

The collected GPS/GLONASS data allowed us to reveal the new information about recent geody-
namics of the Kuril arc. The maximal deformation stress accumulates at the southern and at the northern
parts of the study area, while the long fading transition process of the postseimic motionsis observed in
the central segment of the Kuril arc as a result of the 2006-2007 great Simushir earthquakes Mw = 8.3
and Mw = 8.1. We have succeeded in revealing the recent interplate coupling geometry of the Pacific
and the North American (Okhotsk) lithospheric plates and also in estimating theseismic potential of the
different segments of the Kuril subduction zone.

o nanabiM GPS/TJIOHACC HaOnroieHMit TOTyYeHBI HOBBIC IaHHBIE O COBPEMEHHOW Te0IMHAMH-
ke Kypuinbckoit ocTpoBHOM qyru. MTHTEHCHBHOE HAKOIIEHUE TEKTOHUYECKUX HAIPSKEHUA TPOUCXOAUT
Ha I0Te U CeBepe paiioHa UCCIIEJOBAHMM, TOTJa KaK B LIEHTPaIbHOM yacTu nociae CUMYIIUPCKUX 3eMIle-
tpsicernit 2006 T. Mw=8.3 u 2007 r. Mw=8.1 npooimKkaeTcs 3aTyXaroIIHiA TePEXOTHEIH MPoIIece MoCT-
ceiimuueckux cMmeeHuil. Ilo pesynbraramM MOAEIUpOBaHMsl YCTAHOBIEHA T€OMETPUSI COBPEMEHHOI'O Me-
xaHu4eckoro crerieHust Tuxookeanckoit u CeBepoamepukanckoi (OX0TCKOM) TNTOCHEPHBIX IUIUT, YTO
TTO3BOJIMIIO OIICHUTH CEHCMUYECKUH MOTSHIIMAN PA3INIHBIX y4acTKOB Kypritbckoii 30HBI CyOayKINH.

DEVELOPMENT OF NETWORK SERVICES OF THE GEOPORTAL OF SATELLITE
RADIOTHERMOVISION

Ermakov D.M.! 2, Chernushich A.P.!

'Institute of radioengineering and electronics, Fryazino department (FIRE RAS, Russia)
2Space Research Institute RAS (IKI RAS, Russia)

dima@jire.rssi.ru

In the present work we discuss the current progress in developing the network services and tech-
nologies for the recently created geoportal of satellite radiothermovision (http://fire.fryazino.net/tpw/).
The authors’ initial intension was to provide a user with an easy access to the results of interpolation
of atmospheric geophysical fields. With the use of satellite radiothermovision approach such results are
currently made available globally for principally arbitrary moment of time in the range of years 2004 —
2015. The practical realization requires that only some portions of the data (reference collection) be stored
on a server while the particularly ordered data are to be interpolated upon the request and delivered to the
user. Thus a dynamic generation of the products of data processing is implemented.

Use of this dynamic approach opens wide prospective in organizing effective distributed data pro-
cessing by user-defined algorithms with the aid of specially designed network interfaces. In the report we
will particularly focus on the project called ICAR (Interactive Calculator for Atmospheric Research). The
project addresses the task of joint processing of miscellaneous data from various network sources (includ-
ing those of the geoportal of satellite radiothermovision) in a user-friendly unified environment which
allows optimal data synchronization and collocation, application of a set of predefined and user-defined
functions and operations and an effective way to process and visualize the data.

The work is partly supported by RFBR grant N 15-07-04422A.
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PREPARATION OF REMOTE SENSING DATA FOR CHANGE DETECTION IN THE
UNDERLYING SURFACE

Shulkin E.V., Krasnopeev S.M., Pashinskiy S.S.
Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia)

evegeny.shulkin@gmail.com

This paper discusses the preliminary results of the remote sensing data preparation for change detec-
tion in the underlying surface. The technological process includes the creation of highly accurate digital
elevation model (DEM), the reference orthophoto mosaics, automatic synchronization for high resolu-
tion data from Russian spacecraft with reference orthophoto mosaics; designing algorithms for automatic
identification of changes.

PaccMarpuBaroTcsl mpeaBapuUTENbHBIE PE3yJIbTAThl (POPMUPOBAHUS TEXHOJIOTHYECKOTO IIpollecca
MIOATOTOBKH MaTepUajoB AUCTAHIIMOHHOTO 30HAMpoBanus 3emiu (33) ans permenus 3agadu ornpeae-
JICHUsSI UI3MEHEHUI Ha TMOJICTUJIAIONIECH MOBEPXHOCTH. TEXHOJIOTHYECKUM MPOIECC BKIIOYAET CO3JaHue
BBICOKOTOYHOM 1MpoBoii Moaenu penbeda (LIMP), stanonHo#i opTohoTOMO3anKN U METOAMKH aBTO-
MAaTHIECKOW CHHXPOHHU3AINH BHOBE ITOCTYIAIONINX MaTEPHUaIOB BEICOKOTO Pa3peIieHHs C POCCUACKHIX
KA ¢ atanonHol opTo(h0TOMO3aNKOI; KOHCTPYHPOBAHUE AITOPUTMOB aBTOMATUUECKOM HICHTU(DUKAIIUU
M3MCHECHUH.

CROSS-CALIBRATON CHANNELS OF IR-RADIOMETERS AND SEA SURFACE
TERMERATURE RETRIVIAL

Dyakov S.E.
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

seregdkv@gmail.com

Calculation of physical parameters of the surface observed from space requires a certain precision
measurements (temperature radiation, the radiation density, etc.). Using multispectral observations to re-
store the surface parameters requires high-precision of all used measurements. Monitoring the state of
the surface also requires a certain measurements precision. This paper discusses methods to improve
the accuracy of infrared radiometers on satellites channels on example of satellites: FY1-d, MTSAT-
IR, Meteor M-1, Meteor M-2, by cross-calibration with the NOAA POES satellite data (SNO method
used). Estimates of the accuracy of the reconstructed temperature, the dependence of errors from con-
ditions of observation (angle scanning, the date and time of measurement) and atmospheric conditions
(humidity, the values of the surface atmospheric temperature gradient). On the basis of the specified tem-
perature radiation values are calculated sea surface temperatures using MCSST, NLSST technologies.

ITpu BoccTaHOBIEHNH QU3NUECKUX NTAPAMETPOB HAOII0AaEMOI U3 KOCMOCA IIOBEPXHOCTH OOJIBIIOE
3HaYeHHEe UMeeT KOHEUHass TOYHOCTh MOJIy4aeMbIX BETHYMH (paAHalliOHHBIX TEMIIEPaTyp, INIOTHOCTEH
M3Iy4YeHHd U T.11.). HeqocTaTok TOUHOCTH MPUBOIUT KaK K OTPaHUYEHHUAM [IPH HCIIOIB30BAHUN MOJIENIEH,
BOCCTaHaBJIMBAIOIINX MTapaMeTPhl CPebl 10 MHOTOCTIEKTPAIbHBIM HAOIOIEHHUSIM, TaK U K OTpaHUYEHU-
M MOHHUTOPHHTA (I10J] MOHUTOPHHIOM IIOHMMAETCsl PACIIO3HABAHNUE U3MEHEHHS COCTOSHUS O0OBEKTa, U
HHPOPMHUPOBAHUE O U3MEHEHHH COCTOSIHUS). B manHOI paboTe paccMaTpUBaIOTCS METOABI MOBBILICHUS
tTogHOCTH M3MepeHuiit UK-xananoB paaunomerpoB Ha npumepe ciyTHHKOB FY 1-d, MTSAT-1R, Meteor
M-1, Meteor M-2, Ha ocHOBe Kpocc-KaauOpoBkH ¢ JaHHbIMH ciyTHUKOB POES NOAA (ucnons3yercst
meto SNO). [IprBoaaTCS OLIEHKN TOYHOCTH BOCCTAHOBJIEHHBIX TEMITEPATYP, HCCIETyETCS 3aBUCUMOCTh
pacxoXXIeHUH MEXIy paJuallMOHHBIMHU TEeMIIEpaTypaMH OT YCIOBHH HaOMoAeHus (YIJIOB CKaHUPOBa-
HUS, AaThl ¥ BPEMEHHU U3MEPEHUs) M COCTOSIHUS aTMOCc(hepsl (BIaXHOCTH, BETUYNHBI IIPUITOBEPXHOCTHO-
ro rpajilueHTa TeMieparypsl Bo3ayxa). Ha ocHOBe yTOUHEHHBIX 3HAYCHUH PaAHallMOHHBIX TEMIEpaTyp
IIPOU3BOJUTCS PacyeT 3HAUECHUN TEMIEPATypbl NOBEPXHOCTU OKEAHA C HUCIOJIB30BAHMEM TEXHOJOTUMN
MCSST, NLSST.
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APPLICATION OF LARGE SCALE REMOTE SENSING DATA ANALYSIS IN A STUDY OF
SPATIAL DISTRIBUTION OF WILDFIRES IN NORTHERN EURASIA

Mamash E.A., Kikhtenko V. A., Voronina P.V., Smirnov V.V., Shabanov V.Y., Chubarov D.L.
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)

elena.mamash@gmail.com

Over the past decades of satellite observations a large amount of wildfire data has been accumu-
lated. In this study we apply several data analysis techniques to this data in order to gain new insights
into the underlying natural and anthropogenic processes. Analyzing the correlation of spatial distribution
of wildfire occurrences with land cover characteristics and meteorological conditions highlights existing
connections between them. Cluster analysis allows us to categorize individual instances of wildfires. In
order to carry out these analysis tasks we employ the remote sensing data infrastructure based on an active
file archive of satellite data products. The specifics of this infrastructure will be presented in a separate
talk. In this talk we present algorithms and practical considerations for their application to large amounts
of data, and show the preliminary results, and outline future directions of research.

COMPUTATIONAL INFRASTRUCTURE FOR REMOTE SENSING DATA PROCESSING AT
ICT SB RAS: DESIGN AND EVOLUTION

Kikhtenko V.A., Mamash E.A., Chubarov D.L.
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
kikht@jict.nsc.ru

We present a brief overview of the current state of remote sensing data processing infrastructure
currently in use at the Institute of Computational Technologies of SB RAS. Over the years this infras-
tructure evolved into a sophisticated ensemble of facilities including a scalable storage, computational
processing cluster and a number of services running on top of this hardware. This infrastructure supports
heterogeneous workload consisting of multiple workload types. Each workload type has an associated
subsystem for resource management and allocation that caters for its specific requirements. Access to
common hardware by these workload specific subsystems is arbitrated by Apache Mesos — a scalable
fault-tolerant resource manager with pluggable architecture. Currently the following workload types are
supported: an automated operative processing of direct readout satellite data implemented in the frame-
work of data-driven architecture with the help of Taverna computational workflow management system;
interactive data analysis is performed from within [Python notebooks running on top of a JupyterHub that
isolates concurrent users in Docker containers. Access to satellite data products is enabled via hVault re-
lational database technology that allows for SQL queries to be used to extract individual datapoints from
a multiterabyte file archive. This technology also provides for easy implementation of web services to
access the data using WMS and WCS standardized protocols.

APPROACHES TO REMOTE SENSING DATA PROCESSING FOR MONITORING OF
ECOLOGICAL STATE AT THE AREAS OF DEVELOPMENT OF MINERAL DEPOSITS

Skachkova A.S., Myshliakov S.G., Sizov O.S., Horbacheva E.N.
Sovzond JSC (Russia)

skachkova@sovzond.ru

The main goals of the presented work were monitoring and assessment of the state of ecosystems
in the region of Mirny mining-and-processing integrated works. Monitoring included 6 thematic blocks:
mapping boundaries of mining infrastructure objects; change detection of anthropogenic objects (roads,
seismic profiles, structures); mapping turbidity of water bodies and detection of waterlogging; change
detection of canopy cover, including mapping of forest degradation areas. The work employed various
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remote sensing data: QuickBird, GeoEye, RapidEye and Landsat from 2004 to 2014. Thematic blocks
filling based on following methods of remote sensing data processing: visual interpretation and automatic
classification, calculation of index images and change detection. Results revealed significant changes of
natural ecosystems due to the anthropogenic activities, connected mostly with transportation and storage
of production waste.

A NEAR REAL-TIME FOREST FIRE MONITORING SUBSYSTEM BASED ON THE
HIMAWARI-8 SATELLITE DATA

Kramareva L.S., Chudin A.0O., Gutsalov O.V.
Far Eastern of Science Research Center “Planeta” (FEC SRC “Planeta”, Russia)

niokr@dvrcpod.ru

In this work a novel near real-time forest fire monitoring subsystem is presented. This subsystem
detects high-temperature objects based on the analysis of the thermal and visible spectral bands of the
Himawari-8 satellite (Japan) with the period of ten minutes. This subsystem also allows to monitor evolu-
tions of the detected fires over time. The data gathering is organized via both the satellite communication
system of Far Eastern SRC Planeta and the Internet from the cloud services of Japan Meteorological
Agency, which makes the subsystem near real-time and robust. In order to enable the automatic detec-
tion we have adapted a few threshold and context algorithms, namely MOD14, Suomi NPP AVAFO and
NOAA Active Fires. Moreover, we have developed a novel context algorithm for filtering out the false
alarms. In order to further enhance the reliability, the graphical user interface of the subsystem allows ex-
pert classification of automatically detected hot spots. The presented subsystem is deployed and currently
being tested in the Far Eastern region of Russia.

B nHacrosmiei paboTe npeacTaBieHa MpoxoAsias TECTOBYIO anpobanyio B JlaTbHEBOCTOUHOM peru-
OHE IIOJICHCTEMA OIIEPATUBHOTO CIIyTHUKOBOTO MOHUTOPHHI'A JIECONOKApHOM 00cTaHOBKU. Iloacucrema
obecIieunBacT BBISIBICHHE BBICOKOTEMIIEPATypHBIX OOBEKTOB Ha OCHOBE aHAIHN3a TEIJIOBBIX U BUIUMBIX
CHEKTPANbHBIX KaHAJIOB reocTaloHapHoro cnyTHuka «Himawari-8» (SImoHuns) ¢ mepuoaAnYHOCTHIO B
10 MUHYT, a TaKKe MO3BOJISIET HAOIIOIATh IPOLIECCHl TOPEHHs BO BpeMeHH. [loaydeHne ChIpbIX CIyTHHU-
KOBBIX JIAaHHBIX OPraHU30BaHO Kak Ha MpUEMHBIN KoMmIuieke JanbHeBocTouHOro neurpa ®I'bY «HUIL]
«[lnaneray, Tak ¥ Uepe3 ceTb MHTEPHET U3 00JIAYHBIX CEPBUCOB SIMOHCKOTO METEOPOJIOTHYECKOTO areHT-
ctBa (JMA), 4TO NemaeT moJICHCTeMy ONEPaTUBHON M OTKa30yCTOMYMBOM. [{s aBTOMaTHYECKOTO IETEeK-
THUPOBAHUSI MIO’KAPOB aJalTHPOBAHBI IOPOTOBBIC AITOPUTMBI OOHAPYKEHUS «TOpauux» Touek MOD14,
Suomi NPP AVAFO, NOAA Active Fires, a Takke pa3pa00oTaH KOHTEKCTHBIN alITOPUTM OTCEUEHUS JT0XK-
HBIX TPEBOT. J{J1s1 MOBBIICHNS HAISKHOCTH OTIEPATOPOM Ha OCHOBE psizia AN (PUPOBOYHBIX IPU3HAKOB
OCYILECTBIIACTCS] pyYHON KPUTKOHTPOJb aBTOMAaTUYECKH JETEKTHUPOBAHHBIX «TOPSAYMX» TOUEK B CIELHU-
aIBbHO pa3paboTaHHOM HHTEpdeETice.

WH®OPMAIIAOHHBIN CEPBAC OITEPATUBHOTI'O KOCMUYECKOI'O MOHUTOPHHT A
AJIA PEAJIMBAIIAN KOHTPOJIA PABOTBI TOK

Yepemucosa A.M.
I'pynna xommnanunit «CKAHOKC», Mocksa, Poccus

a.cheremisova@scanex.ru

HedrerazoBblii CeKTOp SIBASETCS OAHUM U3 BEAYIIUX B POCCUHCKON SKOHOMUKE: 3Ta TEHACHIUSA CO-
XpaHsIach Ha NPOTSHKEHUH MHOTHX JIET U B OJpKaiiieM OynynieM HedrerazoBas oTpacib OylIeT onpe-
JEJSITh COCTOSIHUE M NMEPCIEKTUBBI Pa3BUTHUA CTpaHbl. CeroJHs TOIUIMBHO-3HEPIeTHUECKUH KOMIUIEKC
Poccun nmeet 60IIbII01 HHHOBALIMOHHBIN MOTEHIIMAI TS Pa3BUTHS MIEPCIIEKTUBHBIX HEOCBOCHHBIX HITH
c1ab0 OCBOEHHBIX He(TEeTa30BbIX TeppuTOpril (ApkTHKa, BocTounas Cubups). B cBs3u ¢ 3TiM Bee 60-
Jiee aKTyaJlbHBIM CTAaHOBHUTCA HUCIOJIb30BAHUE MPOCTPAHCTBEHHBIX JAHHBIX C LIENbI0 ONTUMHU3ALIUH TIPO-
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W3BOJICTBEHHBIX MPOLECCOB, 00ECIICUCHHS IKOIOTUIECKONH M MPOMBIIUICHHOW 0€30IacHOCTH, B3aHMO-
JeHCTBUS CO CTPYKTypamMu cyObekToB PD 1Mo KOHTPOIIO 3KOIOTHYECKOTO U HHKEHEPHO-TEXHUIECKOTO
COCTOSIHUS, a TAKXKe yICHICBICHHS MPOIECCOB.

Ha npotsoxennn muorux net 'K « CKAHOKCy ycnentno BHEAPSET CEpBUCH! ONIEPATUBHOTO CITYT-
HUKOBOT'O MOHUTOPHWHTA. B 4acTHOCTH, OBLIIH peann30BaHbl MPOEKTHI 10 SKOJIOTUIECKOMY MOHHUTOPUHTY
Kacrmiickoro mops (000 «JTYKOMJI-HikHeBOIKCKHEDTHY ), CITyTHUKOBOMY MOHHTOPHHTY JIEI0BOIL
obcranoBku I[lewopckoro mops (OO0 «I"asnmpomHedTh-CaxaauH») U IpyTHUE.

[IpeumymectBamu cepBucos, npegoctapisieMbix [ K « CKAHDKCy, sBasioTcs 0nepaTUBHOCTD I10-
Jy4eHHs JaHHBIX (B TeueHue 20 MUHYT MTOCIe CheMKH CITyTHUKOM), 9KCIIEPTH3a U aHAJIUTHKA B PEXKUMeE
pabotsl (24/7) ¢ mpenocTaBIeHHEM JOCTYIA K pe3yJibTaTaM MOCPEJCTBOM BeO-CEpBUCOB.

3axa34nK mosrydaeT HHOOPMAIIMOHHYIO MOIAEPIKKY BCEX ITAIOB )KU3HEHHOTO IUKJIa HHPaCcTPyK-
Typsl 00bekTOB TOK, 0OBEKTHBHYIO IOKa3aTelbHYIO 0a3y IO CpOKaM BO3HHKHOBEHHUS Pa3IHMYHBIX
MIPOIIECCOB U SIBJICHUH, yimep0a OT HUX M YCHEIIHOCTH MPOBENEHUS PeKyJIbTHBAIIMOHHBIX MEPOIpHs-
tuii. EquHas napopManronHas ruiatgopMa mo3BoJIsIeT 00eCIIeYUTh OTIEPATHBHEIN JTOCTYII K MPOCTPaH-
CTBEHHBIM JIaHHBIM CIIEIIHATUCTaM Pa3IMYHOTO MPOQUIISL, TOBBICUTH IKOHOMHUYECKYIO 3(PPEKTHBHOCTH
XO3SICTBEHHOH JIEATEILHOCTH M 00ECTIeYUTh Ka4eCTBO MPOU3BOCTBEHHBIX MPOIECCOB.

COBPEMEHHBIE CPEJICTBA 1 METO/J1bI OBECTIEYHEHUSA OIIEPATUBHOI'O
MOHHMTOPHHI A SKOJOTMYECKOM M TIPOMBINIJIEHHOM BE3OITACHOCTH
AKBAJIbHBIX TEPPUTOPUIA

Sumun M.B.
I'pynmna xommnanunit «CKAHOKC», Mocksa, Poccus

zimin(@scanex.ru

Pemenue BOMpocoB SKOIOTHYECKON W MIPOMBINIICHHON O€30IaCHOCTH aKBAJILHBIX TEPPUTOPHIT PO
SIBJISIETCS aKTYAIBHBIM M BOCTPEOOBAHHBIM HAIMIPABICHUEM, CBSI3aHHBIM C BEACHUEM XO3SHCTBEHHOM Je-
ATENBHOCTH. BBICOKast akTHBHOCTH B 1IENb(OBOI 30HE, BCEBO3PACTAIOININE aAKTUBHOCTH B APKTHYECKOM
peruoHe, MOBLIINICHNE HAPSHXKEHHOCTH B CBSI3H C TPAHCTPAHUYHBIMU BOIPOCAMH U MHOTHUE JIPYTHUE MPO-
OJIeMBI TIPHCYIINE JaHHBIM TEPPUTOPHAM, BCE 3TO TpeOyeT aKTUBHBIX JCHCTBHMA 10 BEJEHHIO MOHHUTO-
PUHrOBBIX paboT. Llenbro Mog00HBIX PadOT ABISAETCS KOMILUIEKCHBI MOHUTOPHHT TEPPUTOPUHL, CBS3aH-
HBIN KaK C OLIEHKOW OINepaTUBHOU JEATEIbHOCTH, TaK U U3yYEHUEM MCTOPUUYECKHUX acleKToB. JlaHHas
nH(pOpMaIIHS TIO3BOJISIET PACKPBITH TPEH bl PA3BUTHUS TEX WK MHBIX aCIIEKTOB XO3SHCTBEHHOMN JIEATEIb-
HOCTH WJIA TIPUPOIHBIX TIPOIIECCOB MPOXOAIINX KaK B MPEJeNiax TPaHUIl H3yJaeMbIX TEPPUTOPHUH, TaK
U 32 ee IpeaeIaMH.

Ha ocHOBe HCITOIB30BaHUS CPENICTB MPSMOTO TOCTYIA K CITyTHUKOBOW MH(POPMAITUH, ITyTEM KOM-
IJICKCUPOBAHUSA ChbEMOYHBIX CUCTEM PA3NMYHOTO HA3HAYECHHUsI, HA OCHOBE I€OMOPTAIbHBIX TEXHOJOTUN
CO3JJaHBI SKCIIEPTHBIE CUCTEMBl MOHUTOPUHTA, padoTatomue B pexume 24\7 u obecrieunBaromue B pe-
XKHME PeajbHOTO BpeMeHH WH(POPMAIIMOHHYIO TOAJIEPIKKY TTPHHATHUS PEIICHUI.

OIBIT MOTYYESHHBIN TP CO3aHUH MTOJAOOHBIX CUCTEM JIET B OCHOBY 00€CTICUeHUS YKOJIOTHIECKON 1
MIPOMBIIIIIEHHOH 0€30MaCHOCTH ITPH BBHITIOJTHEHNH TOCYIaPCTBEHHBIX 1 KOMMEPYECKHX IPOEKTOB, pealln-
3yeMBIX TIpU pa3padoTKe MIeNb(HOBBIX MECTOPOKICHUN, 00SCIICUCHUH JICAOKOJILHOTO COIIPOBOMKICHUS,
pHIOOJIOBCTBE, CYIEOHOM TIPAKTHKE YPETYIMPOBAHUS YOBITKOB U APYTUM HAIIPABIICHUSM JCSATCITEHOCTH.
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INFRASTRUCTURES OF RESOURCES
AND WEBS PROVIDING SCIENTIFIC
INFORMATION. TECHNOLOGIES
AND EXPERIENCE IN DESIGN OF
INFORMATION INFRASTRUCTURES
FOR GEOSCIENCES. ELECTRONIC
LIBRARIES AND COLLECTIONS.
MODELS, ARCHITECTURE AND IN-
FRASTRUCTURE. DEVELOPMENT
TOOLS. INTELLIGENT DATA ANAL-
YSIS, ELICITATION OF FACTS AND
KNOWLEDGE FROM  SCIENTIFIC
PUBLICATIONS

TEXHOJIOTUM M OIbBIT IOCTPO-
EHUSI HAYYHBIX WH®OPMAIIU-
OHHBIX WH®PACTPYKTYP LA
HAYK O 3EMJIE. DJEKTPOHHBIE
BUBJIMOTEKH W IIU®POBBIE KO.I-
JEKIUA: MOJIEJIH, APXUTEKTYPA
U UHOPACTPYKTYPA, HHCTPYMEH-
TAJIBHBIE CPEJACTBA PA3PABOT-
KH. UHTEJVIEKTYAJIBHBIA AHAJIN3
JTAHHBIX, U3BJJEYEHUE ®AKTOB U
3HAHUHM M3 HAYYHBIX HIYBJUKA-
i
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ORGANIZATION OF THE EFFECTIVE GEOSPATIAL DATA PROCESSING IN THE CLOUD
INFRASTRUCTURE

Ruzhnikov G.M., Shumilov A.S., Madzhara T.1., Fedorov R.K.
Matrosov Institute for System Dynamics and Control Theory SB RAS (ISDCT SB RAS, Russia)
fedorov@icc.ru

Various geospatial data infrastructures are developed nowadays. These infrastructures provide ac-
cess to base spatial data and visualization services. International standards of data display, exchange and
processing are developed and implemented. According to these standards various services are being de-
veloped, that allow processing of data, including the geospatial data. Base data often has large volume,
which causes the data transmission speed between services to become very important issue when it comes
to measuring data processing algorithm effectiveness. Thereby, the development of the high-speed virtual
infrastructure for the effective implementation of service-oriented algorithms is of current interest.

The “cloud” technology of WPS-services creation is developed. This technology provides virtual
machines with pre-installed software for developers who need to deploy and publish their own geospatial
data processing services. In order to provide required data transmission speed within the cloud infras-
tructure the data exchange through the shared file storage system (SAN) is proposed. The storage system
uses the FibreChannel interface in a form of preconfigured virtual disks. Storage system stores base
geospatial data, which is provided in “read-only” mode, and has a specialized directory that is used for
file exchange. The actual web-service module that is working within the proposed architecture passes and
fetches required files through the storage system that allows increasing the speed of processing because
of the increase in data transmission speed. At the same time the complexity of data exchange is hidden
from the web-service developer.

Actual work is completed with the help of the Center of collective use of the IICN ISSC and RFBR,
grant number 14-07-00166.

INFORMATION RESOURCES OF MUNICIPAL SPATIAL DATA INFRASTRUCTURE
Bychkov LV., Ruzhnikov G.M., Khmelnov A.E., Fereferov E.S., Gachenko A.S.
Matrosov Institute for System Dynamics and Control Theory SB RAS (ISDCT SB RAS, Russia)

rugnikov@icc.ru

The present work deals with the creation of a spatial data infrastructure component (SDI) at the
municipal level, the relevance of which is determined by the large volume of primary spatial and thematic
data, development of information and telecommunication infrastructure and the degree of implementation
of GIS.

Municipal SDI structure meets the requirements of the local infrastructure, and its formation is ini-
tiated by local government bodies, taking into account existing GIS and spatial databases.

The external level of the municipal SDI should conform to the national standards and ensure exchange of
information on the Internet with the SDI in the region and allows you to search, view, access to the SBD
and publish metadata.

The internal layer supports updating of the primary spatial and thematic municipal data, as well as
the functioning of the municipal GIS. It promotes exchange of information between departments LSG
to solve problems of management of the territory, and may not conform to the national standards of
the SBD. The division into two levels of regulation solves the issues of access and use of spatial data
confidentiality.

Functionality of the municipal geoportal (external level) is almost identical to the major cities of the
region and the Geoportal.

B macTosme#t pabore paccMaTpHUBAIOTCS BOIMPOCHI CO3JAHMSI KOMITIOHEHT MH(QPACTPYKTYPHI TIPO-
ctpaHcTBeHHBIX naHHbIX (UIIJ]) MyHMIMIAnbHOTO YpOBHS, AKTyalbHOCTH KOTOpPOHM oOmpenenser-
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csi OonbMM OOBEMOM MEPBUYHBIX TMPOCTPAHCTBEHHBIX W TEMATHYECKHUX NAHHBIX, Pa3BHTOCTHIO
MH(POPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOW HHPPACTPYKTYpHI U cTenenbio BHeaperns [ YIC.

Mynuuunansaas U1/l mo cTpykType cOOTBETCTBYET TpeOOBaHHSAM JIOKAJIbHOM MH(PPACTPYKTYpHI
u e€ popmupoBanue mpoBoautcs mo nHumatuee OMCY ¢ yuérom yxe cymectByromux ['MIC n 6a3
MIPOCTPAaHCTBEHHBIX JITaHHBIX.

Bremnuil yposens MmyHununanbHod UITJ[ nomKeH COOTBETCTBOBATh HALMOHAIBLHBIM CTaHAApTam
n obecnieunBaTh MHGOPMALMOHHBIN 00MeH 1o cetu Internet ¢ MI1J] pernona u no3BosiaTh HCKaTh, IPO-
cMaTpHuBaTh U nosryyaTs goctyn K BI1/l, mybnukoBaTe MeTasaHHble. BHYyTpeHHUI ypOBEeHb O AEPKU-
BaeT aKTyaJIN3allUI0 TIEPBUYHBIX IPOCTPAHCTBEHHBIX M TEMAaTHYECKUX MYHUIIUNIAIBHBIX JAHHBIX, 4 TaK-
xe pyHKIHoHHpoBaHue MyHUIMNabHBIX [C. 310 criocoGcTByeT HHPOPMAIHOHHOMY 00MEHY MEKIY
noapazaenenusiMu OMCY 115 pelieHrd 3a1a4 yIpaBlIeHUsI TEPPUTOPUEN U MOXKET HE COOTBETCTBOBATH
HaioHanbHbeIM cTanaapTam bI1JI. Pa3nenenue Ha 1Ba ypoBHS pelaeT BONPOCH periiaMeHTaluH JOCTY-
1a ¥ KOHPUAESHIINATFHOCTH UCIOIb3yEMbIX IIPOCTPAHCTBEHHBIX JAHHBIX.

OyHKIMOHATBHOCTh MyHULMIIATEHOTO TEONopTaia (BHEIIHETO YPOBHS) Ul KPYIHBIX TOPOAOB U
I'eonoprana pernoHa npakTHUECKH HIEHTHIHBI.

HOBAS TAPAJIMT'MA OBECIHIEYEHUS ITOJIb30BATEJEN
T'UJIPOMETEOPOJIOTr MYECKON UH®OPMAILIMENA

Bazunos E.J{., Yynsaes H.B.
OI'BY « BHUUT MU-MI/]», r.O6HuHCK, Poccus

DKoHOMHUYECKas IeITeNLHOCTh (paboTa MopToB, MEpexo]] CyJHa Yyepe3 OKeaH, Morpy3Ka/pasrpysKa
CyJHa, CTOSTHKA CY/IOB Ha peiijie) SBIseTCs OHOW U3 METEOPOJIOTHUECKU-3aBUCUMBIX BHJIOB JESITEIHHO-
ct. O0ecrieueHne OrepaTuBHOTO pearnpoBaHus Ha H3MEHEHUS THAPOMETEOPOIOTHIECKOH 00CTaHOBKH
— 3TO YCJIOBHE JJis OBBIIIeHUS 3()()EKTUBHOCTH PYHKIIMOHUPOBAHUSI TPOMBILUICHHBIX MPEIIPUATHIA U
YIIPABJICHUS UMU.

B otuere BHeouepenHoit ceccun KoMuccuu o OCHOBHEIM cucTeMa BcemupHO MeTeoponoruye-
ckoif opraamzanuu (BMO, 2014) otmeuaeTcs, 9T0 «00IBIIOE YHCIO MPOUCXOAANINX Ha TIAaHEeTe KPYTI-
HBIX OEJICTBUI 0003HAYMIIO HEOOXOIUMOCTh U3bICKATh BCE HAJUICKAIIUE CPEICTBA JIJIsl OBBIIICHUS CIIO-
cobHocTH cTpaH-wieHoB BMO ocyImecTBIATh MOATOTOBKY K O€ICTBUSAM M MIPUHUMATh MEPHI pearupo-
BaHUs Ha HHUX Yepe3 0000IIeHUe MPaKTHIECKOTO OMbITa, MPHOOPETEHHOTO BO BpeMsl OEJCTBHUI MPH Ha-
JUYWH IPUHLIUIHAIFHO Ba)KHOTO BKJIA1a CO CTOPOHBI HAITMOHAIBHBIX THIPOMETEOPOIOTHIECKHX CITYKO
(HI'MC)».

Hayunsle nocTmxeHus: B 00JIaCTH IPOTHO3UPOBAHUS THAPOMETEOPOIOTHYECKUX YCIOBHM obecte-
YA BO3MOKHOCTB ITPEIOCTABICHNUS HAJe)KHBIX IPeayIpexaeHuii 00 onacHbIX sBieHusX (OS1) ¢ Takoit
TOYHOCTBIO U 3a071arOBPEMEHHOCTRI0, KOTOpHIE 03BOJsI0T HI'MC BBITOTHATE X 3a/1a4y 110 JOBEICHUIO
npexynpexaeHuit 06 O mo pykoBomuTesnel mpeanpusaTHid. J[is Toro 9To0b OHM MOTIIH MPEATPUHATE
HaJJISKaIIMe ASUCTBUS, UM HEOOXOJAUMO 3HATh O TOM, KakuM oOpazom OS5 Oyxaer BO3neiicTBOBaTh Ha
SKOHOMHKY.

[MonydeHue monb3bl OT MpeaynpexxaeHui 00 OS] 3aBUCUT OT CIIOCOOHOCTH PYKOBOIUTENIEH MOJb-
30BaThCs MH(pOpMaNHel 1 MpeanpuHUMaTh d3QPeKTHBHBIE NeiicTBHA. B 3T0i CBA3M COBEPIIEHCTBOBA-
HUE HaOJIOIATENLHBIX U MPOTHOCTUYECKUX CHCTEM, 3a0JIaroBpeMEHHOCTD MPEIyPEKICHHN SBIISIOTCS
HE00X0IMMO#, HO HETOCTATOYHOHN MPEIOCEUIKON TSI YMEHBIICHUS HEOIArONPUATHBIX BO3ICHCTBUM.

Y>ke MHOTO JIET IIUPOKO UCTIONB3YETCS CIIEAYIONIAS nApaouema 2uopomMemeopoio2uieckozo oocy-
arcusanus ceeeHusMu 00 O — npornoctuueckue opranuzanur HI'MC BbIaloT rHApOMETE0POSIOTHYE-
CKHe TIPOTHO3BI U peaynpexaeHust 06 O ¢ napopmanmeii, KoTopas KacaeTrcs TOIbKO THAPOMETE0PO-
JIOTUYECKUX MapaMeTPOB U TOTO, KAKUM 00pa30M OHH OYIyT U3MCHSThHCS.

B nHacrosimee BpeMs 3apoXkaaeTcs HOBas napaouema, Korja MporHO3sl U npeaynpexaeHus 00 O
COITPOBOXK/JAOTCS BO3MOXHBIMY BO3ICUCTBUSAMH (B 3aBUCUMOCTH OT YS3BUMOCTH HPOMBIILJICHHBIX 00b-
€KTOB M YPOBHS oracHOCTH). To ecTs cozeprkariasics B mpeaynpexaeHusx napopmanus o6 O nrorma
OIKCHIBAIOT OkHaeMble Bo3aehcTBus. Muorue HI'MC nepenarot npeaynpexnaenus o6 OS5, kotopsle,
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OCHOBaHBI Ha (PMKCUPOBAHHBIX KPUTUICCKUX 3HAYCHUSX TAPAMETPOB. DTa MPOAYKIHUS XapaKTepPU3yeTCs
nepenadeii cooOIeHNH ¢ KOHKPETHBIMH 3ar0JIOBKaMH, YKa3aHUEM YPOBHS OIIACHOCTH IYTEM IIBETHOTO
KOJMPOBaHUS (JKENITHIN, OPAHKEBBIN, KPACHBIHN ) WIIH IUPPOBOTO YKa3aHHUS KaTETOPUHU OMACHOCTH.

Opnau Te xe O mo-pazHOMy BIMSIOT Ha Pa3iIHyHbIC MPEANPUATHS U TEXHOJIOTHYECKHE MpoIlec-
CBI, BHIMOJIHAEMBIX Ha HUX, IT03TOMY TPEOYIOTCS MCIIOJIb30BaTh HE OOIHe KPUTHICCKHAE 3HAYCHUS TH/I-
POMETEOPOIOrMYECKUX MapaMeTpPOB, a ONPEAEIUTh UX JUIS KaKIOro 00BEeKTa M Ul KaKAOTO M3 HUX
COCTaBJIATH LIEJIEBbIE TIPEAYNPEXKIESHHU. Y UYUTHIBas OONBIIOE YUCIIO MPEANIPUATHH U TEXHOJIOTHIECKUX
MIPOLIECCOB, MTOATOTOBKA TAKUX COOOIIEHNH JOJKHA OBITh aBTOMAaTU3UpOBaHa. To eCTh Ha OCHOBE IPO-
THOCTHYECKUX NAaHHBIX B y3JaX PEeryJIsipHOI CEeTKH JOJDKHBI aBTOMATHYECKH (POPMHUPOBATHCS COOOIIIe-
Hust ¢ nporHo3oM OS], a Ha OCHOBE OIEPaTHBHBIX AAHHBIX, MOJTy4aeMbIX U3 [ 100anbHON ceTH TenecBsI3n
JOJIKHBI COCTABIIATLCS COOOIIEHNUs 0 rpoucxomsmux OS1.

[pemnaraemas napaduema — 3TO BbIaYa MPOTHO32 BO3MOXKHBIX BO3JCHUCTBHI (IIOCICICTBHUI) Ha
pa3nuyHble 00BEKTHl COBMECTHO C mpenynpexaeaneM oo Ofl, ykazaHueM ys3BUMOCTH W TOJBEpPKEH-
HOCTH MPOMBIIIEHHBIX 0OBEKTOB 1 HA0Op PEKOMEHAAIUH /IS BHIMOJHEHHS TIPEBEHTHBHBIX MEPOIPH-
SITWH, TpeIHa3HauYeHHBIX IS Tepenayn HoApoOHOW MHPOPMALMK Ha pa3iIHNdHbIe YPOBHHU YIPABICHUS
OTIeNbHBIX IpeanpusaTiii. Kpurndeckne 3HaueHus OS5 1151 Takoid mapajurMbl TOJDKHBL OTIPEIEISITECS H
YTOYHATHCS PYKOBOAUTEISIMU MIPEIIPUATHI B 3aBUCIMOCTH OT THUIA 00BEKTa, TEXHOJIOTMYECKOTO MPO-
1ecca, MecTa MposBJICHNUS, KITMMAaTHYeCKOH 30HBI, CE30Ha T0/1a, C OIpe/IelIeHNeM YPOBHS OMTACHOCTH JIJIS
KaXXI0ro 00BEKTA.

B xadecTBe cieqyromero mara B 3BOJIOIMOHHOM IIPOLIECCE PAa3BUTHS THAPOMETEOPOIOTUIECKOTO
00CITyXMBaHUsI IIpeIaraeTcs IOMUMO MPOTHO3a BO3AEHCTBHI 00eceunBaTh PyKOBOIUTEIEeH PEKOMEH-
JAHASAMU JJTS IPUHSATHSI pEIIEHIH ¢ BO3MOKHOCTBIO IIpeBapuTensHol (epen HactyuieHueM OS1) oneH-
KH BO3MOXXHOTO SKOHOMHYECKOTO yIIepOa u pacuyera CTOMMOCTH MPEBEHTUBHBIX MeponpusTuil. Takas
napajgurma rujpoOMeTEe0opOTIOTHIECKOT0 0OCTYKIBAHNS CBA3aHA C TEM, YTO 00BEM pelIeHuil 171l pyKOBO-
nuTenel (aKTHYeCKH BCTYIHI B IPOTHBOPEYHE C BOBMOKHOCTBIO ObICTPOH 1 3(pPeKTHBHOI BEIpaOOTKH
pereHuit 1 obecriedeHns: 0€30ImacHOCTH Ha 00bEKTaX MOPCKOM AEATENbHOCTH B HaceneHus. [loatomy
JUTSL YCUIIEHVSI MHTEJUIEKTYaIbHOM MOIIH PyKOBOAMTENH CO3JAI0TCS CPEICTBA OICPKKH perieHuit. Ta-
KH€E CPEJICTBA TOJDKHBI TTO3BOJIUTE TOBECTH MH(GOPMAIIUIO JI0 TOIh30BaTeNei He B popme 1udp, a B hop-
Me CBEJICHHUI1 0 BO3AEUCTBUAX, PEKOMEH IAIHIA, OIIEHOK yIiepOa 1 3aTpaT Ha MPEeBEHTUBHBIE MEPOTPHSI-
THS.

BesycnoBHO, opranu3aliyst Takoro 00ecre4eHns BO3MOXHA TOJIBKO MPH HHTETPAIlNY Pa3HOPOJHBIX U
pacipenenaeHHBIX HH)OPMAaLMOHHBIX PECYPCOB, MOArOTABIMBAEMBIX Pa3INYHBIMU OPraHU3aLUSIMH THA-
POMETEOPOIOTHYECKOT0 POQHIIs, HApUMeED, B paMKax ENWHON rocyaapcTBEeHHON CHCTEMBI HHpOpMa-
un 06 obctanoBke B MupoBom okeane (ECHMO, http://esimo.ru).

CmMeHa mapaurMbl 00CITykKuBaHusl cBeieHusMu 00 O 1 omoBemneHns 0 HUX MO3BOJUT COKPATUTh
KaK 4eJI0OBEUYECKHE )KEePTBBI, TAaK 1 IKOHOMUYECKHE MIOTEPH; TyTEM HAKOTUICHHS OIbITA IPEABIIYIIUX 10~
XO0XHX CUTYyalliH, a TAK)KE€ CBOEBPEMEHHOTO TIPEAOCTABICHHS PYKOBOIUTENAM HH(OPMAIIH O BO3MOXK-
HBIX BO3JICHCTBUSAX U PEKOMEHIAIINH, TO3BOJISIOIINX MUHIMU3HPOBATH ITOCIEACTBUS. Takas mapajgurma
MTO3BOJIUT TOBBICUTH OCBEIOMIIEHHOCTh PYKOBOJIUTENEH M HaceleHus, CMAT4uTh Bo3aercTBus OS Ha
MIPOMBIIITIEHHBIE OOBEKTHI, HACEICHNUE, a TAKKE aIallTHPOBATHCS K BOSHUKAIOIINM SIBIICHUSM.

INFORMATION AND FUNCTIONAL CAPABILITIES OF THE INFORMATION
INFRASTRUCTURE FOR SUPPORT AND MAINTENANCE OF SCIENTIFIC GEOLOGICAL
RESEARCHES IN THE RUSSIAN FAR EAST

Naumova V.V., Dyakov S.E., Platonov K.A., Belousov A.V., Eremenko V.S., Shuvalov B.M.

Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

fegi.naumova@yandex.ru

The “Geology of the Russian Far East” is a virtual scientific environment created for support and
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maintenance of geological investigations in the Far East territory. Information Infrastructure platform is
built by blocks providing integration and processing of heterogeneous geographically distributed geo-
logical data: scientific publications, maps, satellite images, quantitative data, camera information, expert
knowledge, etc. A single entry point (via www-portal) gives researchers and practitioners of geology
opportunities to: access scientific geological resources; easily find specialized data using subject search;
utilize various services of data preprocessing; visualize search data, maps among them; distribute infor-
mation and its processing services at level of data/metadata satisfactory to international standards and
protocols.

B noxnane npeacrasieHsl BosMoxxHoctu Madpactpykryps «I eonorust Jansaero Boctoka Poccuny
JUTS TIOJIEP’KKHA M COTIPOBOXKICHHS HAYYHBIX T'€OJIOTHUYECKUX HccienoBannii. OHa MpemnocTaBisieT J0-
CTyn 4epe3 MIHTepHeT K pa3HOTUITHBIM TEPPUTOPHAIBHO PACIIPEIEIEHHBIM FE€0JI0rMYECKUM pecypcaM Ha
TeppuTopHrio J[aTpHEBOCTOYHOTO (heZepalbHOTO OKpYyTa: HAYYHBIM MyONHKalusaM, KapTaM, CITyTHHKO-
BBIM JJAHHBIM, KOJIMYECTBEHHBIM JAaHHBIM, ()OTO- U BHICO- MH(POPMALIUH, IKCIIEPTHBIM 3HAHUSAM H pY-
roit uaopmarun. MapopmanronHas HHPpacTpyKTypa MpeAcTaBiIsieT co0oi OJI0YHYI0 TIaThOpMy AT
HMHTErpalyy Pa3HOTUIIHON TEPPUTOPHATIBHO PACHIPEACICHHOMN Ie00rnueckoil HH(opMannuu u cepBUCOB
ee 00paboTku. OHa UMeeT eanHyo Touky Bxoaa (WWW-noprtai), KoTopasi peJoCTaBIseT YIeHbIM U
reoIoraM-TIpakTUKaM CIEAYIOIIHE BO3MOKHOCTH: TOCTyN Yepe3 VIHTEpHET K HayYHBIM I€0JI0THYECKUM
pecypcaM; JIETKOCTh HaX0XKIEHUS CIIEIUATN3UPOBaHHbIX JaHHBIX C CIIOJIb30BaHUEM TEMAaTHYECKUX 3a-
MIPOCOB; Pa3JINYHBIE CEPBUCHI MTPEIBAPUTENBbHON 00paboTKH HHPOPMALINH; BU3YaIH3aIHIO PE3YIIbTaTOB
MIOWCKa, B TOM YHCJIE M Ha KapTorpaguyeckoil OCHOBE; BO3MOXKHOCTb PAacHpOCTpaHeHus] HHpopManuu
1 CepBUCOB ee 00pabOTKH Ha YPOBHE JaHHBIX/METaJaHHBIX, COOTBETCTBYIOIINX MEKIyHApOIHBIM CTaH-
JapTaMm U IpOTOKOJIaM.

CARTOGRAPHIC RESOURCES ON REGIONAL GEOLOGY - CONTENT, WEB ACCESS
AND PROSPECTS

Snezhko V.V., Brekhov G.V., Berezuyk N.I., Kovalenko E.A.
A.P. Karpinsky Russian Geological Research Institute (VSEGEI, Russia)

VSEGETI is a leader organization in regional geological study of the territory of Russia. During last
years our specialists prepared and presented in open access on the Internet a number of informational
resources, which are of considerable interest for subsoil users, researchers, undergraduate and graduate
students. These resources are located at software-technological database FGBU “VSEGEI”, which is ac-
cessed through official website of the institute and Rosnedra website, while some of published geological-
cartographic resources are presented in the form of services (WMS, WFS)

Out of the main geological-cartographic resources we would like to mention:

- Database of the State Geological Maps — a geological mapping resource of geodetically con-
nected raster images (State Geological Maps of 1:200 000 and 1:1 000 000 scales, hydrogeological and
engineering-geological maps of 1:1 000 000 and 1:200 000 scales; geophysical and remote background
for the State Geological Map—1000/3 and State Geological Map—200/2). In years 2014-2016 preparation
and filling database with data on all the territory of Russia was carried out. In accordance with the deci-
sion of Intergovernmental Council on exploration and conservation of subsoil in this year (made on 35th
session of International geological congress) geological maps in scale 1:200 000 of CIS countries and
neighboring states will be available for public access.

Updated GIS Packages of the operational geological information on the mineral commodities for the
Federal Districts and certain regions of the Russian Federation (as of 01.01.2016)

- Data on combined and general geological mapping of the Russian Federation resulted from the
work done on State contracts and International projects.

- Digital catalogue of the State Geological Maps of 1:1 000 000 scale (the third generation) and of
1:200 000 scale (the second generation) contains makeups of lithograph Sheets and Explanatory Notes
certified by the Scientific Editorial Commission of Rosnedra and prepared for publication in 20062014,
as well as a single digital model of the set. (copyright materials in the zip-archive format)
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-The map of prognostic resources of P3 category — an element of monitoring system metallogenic
potential and ore resources of P3 category of Russia’s territory and it’s continental shelf. Database of
passport data on more than 2200 (out of which 850 were approbated) objects is included in the system.

OI'bY «BCETEN» saBnsieTcs BeAyleld opraHuzaiueil B Poccun no pernoHajabHOMY Teojiorhye-
CKOMY Hu3yueHHIo TeppuTopuu Poccun. 3a mocnenHue rojpl HallMMU CHENMAIMCTaMH IOATOTOBIIE-
HBI U TIPEJCTABJICHBI B OTKPBHITOM JOCTYIIE B CETH MHTEPHET Psi MHPOPMAIMOHHBIX PECypCcOB, KOTO-
pBI€ IPEACTABISAIOT 3HAYUTEIbHBIN HHTEPEC ISl HEIPOIOIb30BaTeNel, YUCHBIX, CTYICHTOB U aclUpaH-
TOB. DTH pecypchl pa3MeIleHbl Ha TporpaMMHoO-TexHoornueckoii 6aze ®I'bY « BCEI'EN», noctym ocy-
HIECTBISAETCS Yepe3 oPpHUIMANBHBIN CAlT MHCTUTYTA U caiiT PocHepa, 4acTh OMyOIUKOBaHHBIX T€0JI0T0-
KapTorpauIecKux pecypcoB npeacTaBieHa B Buae cepsrcoB (WMS, WES).

Cpeny OCHOBHBIX T€0JIOT0-KapTorpapuuecKuX PeCypcoB MbI XOTENN OBl OTMETUTH:

- bazy mansbpix ['ocynapcTBEHHBIX T€OJOTHYECKHX KapT — reojoro-kaprorpaduyeckuii pecypc
TeONpPUBA3aHHBIX PacTPOBBIX MarepuanoB (I'ocymapcTBEeHHBIE T€ONOTHYECKHE, THAPOTeOIOTHIECKIE U
HWH)XEHEPHO-T'€0JIOTHYECKHIE KapThl, MOJIUCTHBIE Te0(QU3NIecKUe U TUCTAaHIHMOHHBIE OCHOBBI MacIITa00OB
1:200 000 m 1:1 000 000). B 2014-2016 r.T. Toay IpoBeAcHA MMOATOTOBKA U HamonHeHne b/ marepuaia-
MU 110 Beelt Tepputopun PO. CornacHo perieHnsM MexnpaBcoBeTa 10 pa3BeAKe U OXpaHe HeZlp B 3TOM
roxy (Ha 35 ceccun MexxIyHapOIHOTO T€0JIOTHIECKOTO KOHTpecca) OyIeT OTKPHIT JOCTYT K T€0JI0THYIe-
ckuM kaptam Macmrada 1:200 000 o crpanam CHI™ 1 npueraomumm rocyiapcTpam.

- AxryammsupoBansbie ' MIC-IlakeTsl omepaTuBHO# reonormueckord mHpopmarun (I'MC-ATtnac
Henpa Poccun) v cipaBKu 0 COCTOSSHUN MHUHEPATLHO-CHIPHEBOI 0a3bI 1o cocoTssHuto Ha 01.01.2016;

- Marepunaisl CBOJHOTO ¥ 0030pHOT0 Te0JI0rHYECKOT0 KapTorpadupoBaHusl, TOTyYeHHBIE B pE3yITb-
TaTe BHIMOJIHEHUS paboT 1o ['ocymapcTBEHHBIM KOHTPAKTaM M peali3alliy MPOEKTOB B PaMKax MEKIy-
HapOJHOTO COTPYIHHUYECTBA.

- Hudposoit katanor I'ocymapctBenHbix Teoiormueckux kapt ('K-1000/2- woBas cepus I'K-
1000/3, I’'K-200/2), anpoouposanusie HPC Pocuenpa;

- Kapra nporaosssix pecypcoB kareropuu Pz - 3eMeHT TEXHOJOTHH BEJISHHS CHCTEMBI y4eTa U
MOHHMTOpPHHIa METANIOTEHUYECKOTO MOTEHIMala U MPOrHO3HBIX pecypcoB KaTeropuu P; teppuropuu
Poccun m ee koHTHHEHTaNBEHOTO Menb(a. B cocTaB cucteMsl BKIIOUYeHa 0aza JaHHBIX MACIOPTOB IO
6onee 2200 odbekTaMm (13 HUX 850 anpoOUpOBaHO).

TECHNOLOGY OF EXTRACTION OF GEOGRAPHICAL NAMES FROM BIOGRAPHICAL
DIRECTORIES AND GENERAL INDEXES OF NAMES

Barakhnin V.B.1: 2, Kozhemyakina O. Yu.!, Skachkov D.M.2, Zhizhimov O.L.% 2

'Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
“Novosibirsk State University (NSU, Russia)

bar@ict.nsc.ru

The work considers the questions of creating of the technology of extracting of geographic names
from text documents for the purpose of creation a geographic information system, representing the life
journey of a writer and his works. This system consists of two parts: the biographical and the texto-
logical. In the biographical part the data about the places of residence of a writer throughout his life
is displayed with the possible attributes: the residence time, the written works, the most important life
events. For the most well-known writers such information is contained in biographical directories, which
are provided, as a rule, with the index of geographic names, herewith the related facts (i.e. the listed above
attributes) are extracted using the technology developed by us for extracting facts from text documents
of a fairly disordered structure. The textological part gives the data about details of the geographical fea-
tures mentioned in works, letters, etc. The title of the work and the context of occurrence of the name of a
geographic object are the attributes in this case. The list of geographic objects is retrieved from the Index
of names (usually — general, i.e. which is containing in the same list the personal names, the geographical
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names, the names of historical events, etc.), which is accompanying the collected works by comparing
them with a particular thesaurus of geographical names.

B paboTte paccMaTpuBarOTCs BONPOCH CO3JJaHUs TEXHOJIOTUU M3BJICUSHHUS TeorpapuIeckux HauMe-
HOBaHHMH U3 TEKCTOBBIX JOKYMEHTOB C LI€JIbI0 CO3/IaHUs T€OMH(POPMAIIMOHHONW CUCTEMBI, IPEICTABIISIO-
11el JKU3HEHHBIH MyTh TUTEPAaTOpa M €ro TBOPYECTBO. Takas CHCTeMa COCTOMT M3 ABYX YacTel: Ouorpa-
¢uaeckoil u TekcTonorndeckoi. B Gmorpadudeckoit yactu oToOpakaroTcs TaHHBIE O MecTaxX peObIBa-
HUSI TUTEpaTopa Ha MPOTSHKEHUH BCEH €ro KU3HHU C BO3MOXKHBIMHU aTpUOyTaMu: BpeMsl IpeObIBaHus, Ha-
MTMCaHHbIE MTPOU3BEICHNS, BAXKHEHIINE )KN3HEHHBIE cOOBITH. 11 Hanbosee N3BECTHRIX MUcaTeNei Ta-
KHeE CBEJICHHS cofeprkaTcs B Onorpaguyeckrx clipaBOYHUKAxX, CHaOKEeHHBIX, KaK [IPaBUIIO, YKa3aTeIIMU
reorpauuecKux Ha3BaHWH, IPY 3TOM COIYTCTBYIOIINE (DAaKTHI (T.€. IepeuncIIeHHbIE BhINIE aTPUOYTHI)
W3BJIEKAIOTCS C UCTIOIB30BaHNEM Pa3padOTaHHON HAMHU TEXHOJIOTHHU M3BJICUEHHS (PAKTOB U3 TEKCTOBBIX
JOKYMEHTOB. I0CTaTOYHO MTPOU3BOJIEHON CTPYKTYpHI. B TeKCTOIOrMUYeCKON YacTu 0TOOpakaroTCsl AaH-
HBbIE 0 reorpaduiecKux 00beKTax, yIIOMUHAEMBIX B XyJ0)KECTBEHHBIX IPOM3BEICHUAX, TUCbMaX U T.I1. B
KayecTBe aTpHOyTOB B JAHHOM CJIydae BHICTYIAIOT Ha3BaHHE MPOU3BEACHUS U KOHTEKCT BXOX/IEHHUS Ha-
3BaHUsA Treorpaduueckoro odnrekra. [lepeuens reorpaduuecknx 00BEKTOB M3BIIEKACTCS W3 YKazarels
UMeH (00BIYHO — OOIIETO, T.€. COAEPIKAIIEro B OJHOM CIIMCKE JIMYHBIE UMEHA, reorpauyeckue Ha3Ba-
HUS1, HA3BaHUS NCTOPHYECKUX COOBITHIA U T.II.), COITPOBOKAAIOINIETO COOpaHNe COUNHEHHH TTOCPEICTBOM
CPaBHEHHUS €r0 C TEM HJIM HHBIM Te3aypycoM reorpaduuecKiux Ha3BaHHUM.

METHODS AND TECHNOLOGY FOR INTEGRATION OF QUANTITATIVE DATA ON
GEOLOGY OF THE RUSSIAN FAR EAST

Platonov K.A.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

platonov(@fareastgeology.ru

Methods and techniques of creation of the “Geology of the Russian Far East” Center of quantitative
data are discussed. Users can access to tabled quantitative data on geology from different sources, such
as scientific publications, author database, world data centers and user data. The System offers follow-
ing basic functional capabilities: organization of automatic data acquisition, including tabled results of
analytical study, from the published scientific papers; storage, subject search and utilization of the re-
trieved information. There is a regime of the server-based initial data processing by methods of elemen-
tary statistics and graphing. Current informational resource of the Center numbers 245 tables of chemical
compositions of rocks and minerals from various geological complexes on the Far East of Russia.

The Center is a part of Information Infrastructure aiming at support and maintenance of scientific
geological researches on the Russian Far East http://fareastgeology.ru.

The work is supported by RFBR, grant 14-07-0068.

B nmoxnane o0CyXaaroTcsi METOMBI M TEXHOJIOTUU Pa3paboTKu LleHTpa KOIMUYECTBEHHBIX JAaHHBIX
«I"eonorns Jlansrero Boctoka Poccum» B Crcteme opraHn30BaH 10CTYT K Ta0JIMIIaM KOJIMIECTBEHHBIX
TeOJIOTMYECKUX JaHHBIX M3 Pa3IUYHBIX MCTOYHUKOB: HAYYHBIX MyOJIMKaIUil, aBTOPCKUX 0a3 JaHHBIX,
MHPOBBIX LIEHTPOB MaHHBIX, a TaKkKe MOJIH30BATEIBCKUX NaHHBIX. OCHOBHBIC (DYHKIIMOHAIBHBIE BO3-
MoxHOCTH CHCTEMBI: OpraHu3alys aBTOMaTHIeCKOTo cOopa, B TOM YHCIIe U aBTOMaTHYECKOE U3BIIeYe-
HUe TaOJIHI] SKCIIEPUMEHTANBHBIX TaHHBIX U3 HAYYHBIX ITyOIUKaIINi; XpaHeHHEe, TeMaTHIECKUN TIOUCK U
npenocraBienne nHpopmarun. [lomp30BaTento T0CTyIeH peKUM TIEpBOHAYATILHON 00paOOTKH JaHHBIX
Ha CTOPOHE CepBepa METOIaMH 3JIEMEHTAPHOW CTATUCTHKY U MOCTpoeHue rpadukoB. B HacTosIiee Bpe-
Ms1 HH(GOPMAIMOHHBIE BO3MOKHOCTH PECypca HACUUTHIBAIOT 245 TabIUI XUMHYECKHX COCTaBOB TIOPOJ]
1 MUHEPAJIOB U3 Pa3JIMYHBIX F€0JIOrMUYecKuX KoMIuiekcoB JanpHero Boctoka Poccuu.

LenTp BxomuT B coctaB MH(DOpMammoHHOM MHGPACTPYKTYPHI IS TIOAEPKKA W COTMPOBOKICHIS
HAy4YHBIX I'eoJIorndeckux ucciaenopanuii Ha JlanmbHem Boctoke Poccun http://fareastgeology.ru .

Paboma evinonnsemces npu gpunancosoii nooodepoicke I panma PODU No14-07-00068
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THE DIGITAL LIBRARY ON GEOLOGY OF THE RUSSIAN FAR EAST, CURRENT STATE
AND DEVELOPMENT PROSPECTS

Belousov A.V.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

belousov@fegi.ru

The digital library on geology of the Russian Far East was developed based on an analysis of existing
approaches and information systems of storage of scientific publications. The main function of system is
automatic harvesting of scientific publications and their bibliographic descriptions from heterogeneous
geographically distributed sources, standardizing and populating collected metadata, filtering on the base
of specialized thesauri and storage, thematic research and publications provision. The System is adapted
to geology by the adding of subject block of geological and geographical thesauruses. The seek mode is
providing the possibility of multicriterion query for 13 parameters, including geographical and geological
objects in the Far East of Russia, and stratigraphic age.

Currently the system contains a 2500 scientific publications in Russian language, which according
to the author correspond a quarter of all the available scientific publications on the topic of geology of
Russian Far East in Internet. The System is a part of the Information Infrastructure platform to support
and to track of geological investigations in the Far East territory http://fareastgeology.ru .

The work is supported by RFBR, No. 14-07-00068

Ha ocHoBe ananmm3a CyIIecTBYIOIIMX MOJIXOJ0B W WH(GOPMAIIMOHHBIX CHCTEM XPAaHEHUS] HAyYHBIX
nyOnukanui, paspaborana DieKTpoHHast OnbanoTeka no reostoruu JansHero Boctoka Poccun. OcHoB-
Hble pyHKIMH CUCTEMBI: aBTOMAaTHUECKUH cOOp HayUHBIX IMyOIuKanui 1 ux 6uOIMorpapuuecKux onu-
CaHM{ U3 Pa3HOTEXHOJIOTHYECKUX TEPPUTOPHAIIEHO PACIIPEACICHHBIX HCTOUHUKOB, CTAHAAPTH3ALHSA CO-
OpaHHBIX METaJaHHBIX M UX AOTMOJHEHHE, PUIBTPALUs HA OCHOBE CIICHHAIN3UPOBAHHBIX TE€3ayPYyCOB U
XpaHeHHe, TEMaTHYECKHH MOUCK U MperocTaBieHue myonukanuil. CucremMa alanTupoBaHa I [€0JI0-
T'M{ BBEJICHHEM B HE€ TEMaTHYECKOro OJI0Ka re0JI0OTHUECKUX U reorpadMuecKux Te3aypycoB. B pexume
MTOVCKA peaNn30BaHa BO3MOXXHOCTh MHOTOKPHUTEPHAIBLHOTO 3arpoca 1o 13 mapamerpam, B TOM YHUCIIE 110
TaKUM Kak: reorpaduyeckue u reojorundeckue o0bektsl Jansnero Bocroka Poccun, crpaturpaduye-
CKHM BO3pacT.

B nactosimee Bpemst Cuctema copepkut 2500 HayqHBIX MyOJHKanuil Ha PycCKOM SI3BIKE, UTO, IO
OILIEHKE aBTOPa, COOTBETCTBYET YETBEPTH BCEX JOCTYITHBIX HAYYHBIX IyOIMKaIuii o reoyoruu JlansHero
Bocroka Poccun B cetn IHTEpHET.

bubnmoreka BxonuT B coctaB MH(popMaiioHHON HHGPACTPYKTYPHI I MOAAEPKKH U COTIPOBOXK-
JICHUS] Hay4YHbIX Ie0JOTHYeCKUX uccnenoBanuii Ha JlansHem Boctoke Poccun http://fareastgeology.ru

Paboma svinonnsemcs npu gunancogoti noooepoicke I panma PODU Nel4-07-00068

DEVELOPMENT OF THE INFORMATION FIELD IN GEOLOGICAL EDUCATION
Ivanova Anna, Pchelnikov Denis, Dobretsov Nikolay
V.S. Sobolev V.S. Sobolev Institute of Geology and Mineralogy SB RAS (IGM SB RAS, Russia)

denmail@igm.nsc.ru

Volume of data is constantly growing. It’s a global social process. Federal targeted program ‘Elec-
tronic Russia’ (2002-2010) and Public program of the Russian federation ‘The information society’
(2010-2020) have played a significant role in increasing the productivity of information technologies
usage. Trends in development of education informatization have the following problems: technological
equipment, software, and building of information space, forming information culture.

To streamline and improve the process of geological education a resource is being created. Resource
will consist of information rooms. ‘InfoRooms’ will contain data from the following fields: mineralogy,
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petrography, stratigraphy, geophysics, paleontology, and minerals. ‘InfoRooms’ will improve the quality
of basic knowledge for geology students. Virtual collection of stone material will enable students to
identify the relationship of paleontology and modern topography, expand the understanding of the mineral
and energy resources of the lithosphere.

In future, perhaps, combine the geodatabase (GDB) with all database geological universities. There
are just suggestions.

OOBeMBI TaHHBIX PACTYT - 9TO TI00ABHBIN COLMABHEIH mporecc. J[Be rocyapcTBEHHBIE TPOTpaM-
MBI “OnektponHas Poccun™ (2002-2010) n “Uudopmarnzanms obmecta” (2010-2020) urparot ocHO-
BYIO pOJIb B BHEIPECHUH HH(POPMAIMOHHBIX TEXHOJIOTHI BO Bce cdepsl obmecta. [Iporpecc nadopma-
TU3AIIH 00pa30BaHMUS CBS3aH C HEKOTOPHIMU OTPAaHUYCHUSMH: IPHOOPETEHHE TEXHOIOTHIECKOT0 000-
PYAOBaHMs, BHEAPEHUE IPOIPAMMHOT0 00ecTiedeHre U IOCTpOeHHE MH)OPMALIMOHHOTO TPOCTPAHCTBA,
(hopmupoBanre MHPOPMAITHOHHON KYJIETYPHI.

Js passuTHs MH(pOpPMATH3AIMKM TEOJOTHYECKOr0 00pa3oBaHUs HeoOXoaAMMa WH(POPMAIMOHHAS
cpena. Jta cpema MOXKeT OBITh pazzenieHa Ha “MHbopManmoHHbIe KOMHATHI ', OCHOBHBIC M3 HUX: MUHE-
pastorusi, nerporpadus, crparerpadus, reopusnka, MaICOHTOIOTHS U TOJe3HbIe UcKomaemble. MHpop-
MAaIMOHHBIE KOMHATBI CITYKAaT JJIsl yIyqIeHus: 0a30BbIX 3HAHUH CTYICHTOB Fe0JIOTHIECKOT0 (PaKyIbTe-
Ta. BUpTyanpHble KOJJIEKINH TTOJIE3HBIX HCKOIAEMBIX MPEIOCTABIISIOT CTYI€HTaM BO3MOXHOCTD TIOHSTh
B3aMMOCBSI3U MEKAY Pa3IHUYHBIMU KYypPCaMH.

B Oyaymiem Bo3MOkeH 0OMEH MEXAY 3JEKTPOHHBIMH 0a3aMu NaHHBIX U FEOJaHHBIX MEXIY YHH-
BEPCHUTETAMH U JIp. Y4COHBIMU 3aBEICHUSMHU.

INTEGRATION OF VOLCANOLOGICAL DATA IN VOKKIA INFORMATION SYSTEM
Romanova .M., Girina O.A., Maximov A.P., Vasiliev S.E.
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)

roman(@kscnet.ru

In order to integrate heterogeneous scientific data on ground and submarine volcanoes of the Kurile-
Kamchatka region into a single information environment available for Internet users, a complex infor-
mation system (IS) Volcanoes of Kurile-Kamchatka Island Arc (VOKKIA) was created and has been
developed in the Institute of Volcanology and Seismology (IVS) FEB RAS. This is a structural compo-
nent of the IVS FEB RAS Geoportal (http://geoportal.kscnet.ru/volcanoes/). This IS provides a single
web-interface for access to attribute data, publications related to objects of investigations, and carto-
graphic services based on international OGC standards. The IS has a scalable modular structure and in-
cludes the following interrelated sections: Volcanoes, Eruptions, Monitoring, Rocks, Deposits, Images,
Geoservices, and References. The main sources of information for VOKKIA are the data from scien-
tific publications. Data on monitoring of active volcanoes are provided automatically by the Kamchatkan
Volcanic Eruption Response Team (KVERT) information service (http://www.kscnet.ru/ivs/kvert/); ref-
erences data are provided by the IVS OAI Repository (http://repo.kscnet.ru). Besides, the VOKKIA is
capable of collaboration with remote services such as Monitoring of Volcanoes Activity in Kamchatka
and the Kuriles IS (VolSatView) (http://volcanoes.smislab.ru) and Signal AIS (http://signal.febras.net).

s pemieHns 3a1a4yd MHTETPALMK Pa3HOPOAHBIX HAYYHBIX JAHHBIX 110 HA3€MHBIM U IOJIBOJHBIM
BynkaHaMm Kypuno-KamuaTckoro permona B eanHy0 MH()OPMAIMOHHYIO Cpefdy, JOCTYIHYIO B CETH
Wnrepner, B Mactutyte Bynkanonorun u ceificmonorun (MBuC) IBO PAH co3nmana u pasuBaert-
cs komruiekcHast uHpopmarmonHas cucrema (MC) «Bynkansl Kypumo-Kamuarckoil octpoBHO#H my-
ru» — Volcanoes of Kurile-Kamchatka Island Arc (VOKKIA) — onuH U3 CTPYKTYPHBIX KOMIIOHCHTOB
reonoprana UBuC JABO PAH (http://geoportal kscnet.ru/volcanoes/). UC obecnieunBaeT eanHbIN BeO-
uHTepdeiic a1 JOCTyNa K aTpuOyTUBHBIM JJTaHHBIM, ITyOJIMKAIMAM U KapTorpaguyeckuM cepBUCaM, OC-
HOBaHHBIM Ha MexIyHaponHbix ctanaaprax OGC. UC umeer mMaciiTabupyeMyt0 MOIYJIBHYIO CTPYK-
Typy M BKIIOYaeT B3aUMOCBsA3aHHBIE HH()OpMAIOHHBIE OIoKH: «Bynkanen», «M3Bepxenns», « MoHH-
TopuHIr», «[lopoabr», «Otnoxenus», «M300paxkenus», «I'eocepBuchl», «bubdnanorpadpus». OcHoBHON
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nctoyHuk uHpopmanuu s MC — naHHble Hay4HBIX MyOiukanuid. /[aHHbIE MOHUTOPHHTA aKTHBHO-
CTH BYJKaHOB mocTynaroT B IC B aBTOMaTH4YeCKOM pekuMe W3 WHMOpManuoHHOTo cepBuca Kamdar-
CKOM TpYIIITBI pearupoBanus Ha ByiakaHndeckue n3pepskenuss KVERT (http://www.kscnet.ru/ivs/kvert/),
oubmorpaduueckne manaeie — u3 OAl-penozuropus MBuC JIBO PAH (http://repo.kscnet.ru). Kpo-
Me 3Toro, obecriedeno Bzanmoeiicteue VOKKIA ¢ ynanennsiMu cepBucamu — MC « MOHUTOPHHT ak-
TuBHOCTH ByakaHOB Kamuatku u Kypum» (VolSatView) (http://volcanoes.smislab.ru) u AMC Curnan
(http://signal.febras.net).

SYSTEM OF COLLECTION, INTEGRATION AND REPRESENTATION OF GEOPHYSICAL
INFORMATION FOR THE SITUATION GEOPHYSICAL CENTER OF ROSHYDROMET

Asmus V.V.!, Kramareva L.S.?, Mozer A.L.., Pustinskiy 1572, Chetyrin 1.S.2, Chudin A.0.?

I'State Research Center “Planeta” (SRC “Planeta”, Russia)
2Far Eastern of Science Research Center “Planeta” (FEC SRC “Planeta”, Russia)

niokr@dvrcpod.ru

This work presents a novel GIS-based system for collecting, integration and representation of the
actual geophysical information. The system performs collection, storing, catalogization, archiving and
integration of the following geophysical data: heliogeophysical, magnetic field and ionosphere data,
middle-atmosphere, space, radio tomographic, rocket and lidar-radar atmospheric sensing, middle and
short wave signal registration, meteorological and thunderstorm radar observations. The system allows
monitoring of the atmosphere and the near-Earth space processes over Russia. Also, the system provides
more than 50 information products as plots, color maps, isoline plots and color mixing images. All the
information products are geolocated and have the time context information, which simplifies the analysis
of data obtained from various sources in one system. The presented system is currently employed in the
everyday work of Roshydromet.

B cratre mpencTaBieHa pa3paboTaHHas W BHeApPEHHas B pabory OmnepaTHBHOTO re0PpU3NIECKOTO
uentpa Pocrunpomera cuctema coopa, HHTETPALIMX U IPEACTABICHUS ONIEPaTUBHOM re0(U3NUECKON HH-
¢opmanmu ¢ ucrnionp3oBanueM [ IC-texnonoruii. B cucreme ocymecTtsusercs cOop, HaKOIJIeHNE, KaTa-
JIOTH3aLysl, apXUBalUsl U UHTErpanus reodusnieckoid HHGOPMAIMOHHONW NPOAYKLUH B COCTaBE Clie-
OyIoumx (yHKINOHAIBHBIX KOMIIOHEHT: TeIHOre0(pU3NIecKoil, MarHUTHOTO TIOJISL M HOHOC(hEpHI, Cpel-
Hel atMocepbl, KOCMHYECKOH, paanoToMorpaduuecKoi, pakeTHOTO U JIHAAPHO-PaJapHOTO 30HIUPO-
BaHus atMocepsl, peructpanuu C/AB u KB curnanos, MeTeopaauoaoKallmOHHOM, TPO30pEruCTpaLu-
oHHOH. CHcTeMa M03BOJISIET OCYIIECTBIIATH ONEPATUBHBIM MOHUTOPHHT IIPOLIECCOB B aTMOc(epe U OKO-
JI03€MHOM KOCMHYECKOM IIPOCTPAHCTBE HaJ Tepputopuei Pocculickoit @enepanuu, a Takxke IpeocTaB-
JSITh OTpeduTensIM nopsiaka 50 mpoayKTOB, MPEICTaBICHHBIX Ha IOPTAJe B BUAE IPpadUKOB, LIBETOKO-
JMPOBAHHBIX MOJICH W M30JIMHUM, IBETOCHHTE3UPOBAaHHBIX N300pakeHnid. Bes nadopmanus npusssana
KO BPEMEHHU U MECTHOCTH, YTO MO3BOJISIET B OJHOM CUCTEME MPOBOJUTH KOMIUIEKCHBIN aHAJIN3 TaHHBIX,
MOJTyYEHHBIX C Pa3IMYHBIX HCTOYHHUKOB.
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THESAURUSES, ONTOLOGIES AND
CONCEPTUAL MODELING. SEMAN-
TIC WEB, LINKED DATA. SERVICES.
CONTENT SEMANTIC STRUCTURING.
APPLICATION FOR GEOSCIENCES

TE3AYPYCbHBI, OHTOJIOI'NH, KOH-
HEINTYAJIBHOE MOJEJIMPOBAHHUE.
CEMAHTHYECKUW WEB, CBS3AH-
HBIE JAHHBIE. CEPBUCBI. CEMAH-
TUYECKOE CTPYKTYPUPOBAHHUE
KOHTEHTA. IITPUMEHEHHUE B HAY-
KAX O 3EMJIE
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SERVICES FOR COMPLICATED-STRUCTURE DATA PROCESSING ON ONTOLOGY
BASIS

Gribova V.V., Kleschev A.S., Moskalenko P.M., Timchenko V.A., Fedorischev L.A., Shalfeeva E.A.
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)

oribova@jiacp.dvo.ru

The report presents a technology for applied cloud services development in the complicated-
structured domains. The technology supports one of the directions of artificial intelligence where knowl-
edge bases, ontologies or thesauruses are architectural components of a program system (service). Access
to this technology is provided by the IACPaaS platform. The platform supports formation of ontology
for data representation of any complexity and structure. Knowledge or data formation of on the basis of
ontology is carried out by the user using the editor whose interface is automatically generated in terms of
the specified ontology.

The platform supports development of cloud services of any types. Creation of a service consists
of integration of the data or knowledge with a solver. A development of a new task solver as sets of the
program units processing information from databases and knowledge bases is supposed.

To date a number of applied and all tool services of the platform are developed , for example the
editor of meta-information, the editor of information, the editor of graphic scenes, the tester et al.

B pabGote mpencraBisercs TEXHOJOTHS sl pa3pabOTKH TPUKIATHBIX OOJNAYHBIX CEPBHCOB B
CJIO’KHO-CTPYKTYPHPOBAHHBIX MTPEIMETHBIX 007acTax. TexXHOI0rua moaepKUBaeT OJHO U3 Harpasiie-
HUH MCKYCCTBEHHOTO MHTEIICKTa, I'/ie 0a3bl 3HAHUI, OHTOJIOTHU WM Te3aypYChl SBISIOTCS apXUTEK-
TYpHBIMU KOMIIOHEHTaMH IIPOrpaMMHO cUCTeMBI (cepBHca). JlocTyn K 3T0M TeXHOIOrHK 0OecreunBaeT
mwiatdopma IACPaaS. [TnaTdopma mogaepxuBacT GOpMHPOBAHUE OHTOJIOTHH JIJIS MMPEACTABIICHUS JTaH-
HBIX JIIOOOHM CIIOKHOCTH M CTPYKTYpbl. DOpMUpOBaHUE 3HAHUH WIIM COXPaHACMBIX JaHHBIX Ha OCHOBE
OHTOJIOTHH OCYIIECTBIISIETCS TIOJIH30BATENEM C IIOMOIIBIO PeaKTopa, HHTEpderic KOTOPOro aBTOMATH-
YeCKH FeHEepHPYETCs 10 YKa3aHHOM OHTOJIOTHH.

[Tnardopma mogmepkuBaeT pa3padOTKy OOJAYHBIX CEPBHUCOB JIOOOTO THIA M Ha3HAYeHHS, 00pa-
0aTHIBAIOIUX CIOHO-CTPYKTYPUPOBAHHBIX AaHHbIe. CO37aHNE CepBUCA MOXKET COCTOATh B UHTEIrpa-
U cpOpPMHUPOBAaHHBIX JAHHBIX WM 3HAHUH C TOTOBBIM permaTeneM. B mpyrux cioydasx mpearoaraer-
csl pa3paboTKa HOBOTO pelraTes 3a/1a4, Kak COBOKYITHOCTU MPOTPaMMHBIX €IMHUI], 00padaThIBAOIINX
nHpopManuio n3 0a3 maHHBIX W 06a3 3HaHWH. BO3MOXXKHO HMCIIONIB30BaHKWE MPOTPAMMHBIX €TUHHII, YiKE
cymiectByromux B @oH/e miathopMbl U pealn3yomuX Heo0XoauMble (GyHKIIMH 00paOOTKH.

B HacTos11I€€ BpeMs [0 TeXHOJIOTHH pa3paboTaH psAJ MPUKIaIHBIX CEPBUCOB, a TAKXKE BCE HHCTPY-
MEHTaJIbHBIE CEPBUCHI TIIATPOPMBI, HAIIPUMEDP CEPBHC peaKTOpa MeTanH(popMaIm, peaakropa nHpop-
MaIiH, PeJakTop rpa)uueckux ClieH, TECTUPOBIIUK U Jp.

BU3YAJIBHASA AHAJIMTUKA, KOTHUTUBHASA T PA®OUKA U CEMAHTUYECKOE
MOJAEJUPOBAHMUE VIS PEHIEHUS TEOITPOCTPAHCTBEHHBIX 3AJIAY

Maccenv JLB.
HHuCcTuTyT cuctem suepreruku uM. JI.A. MeneateeBa CO PAH (MCSOM CO PAH, Poccus)

massel@isem.irk.ru

PaccmartpuBaroTcs OCHOBHBIE 001aCTH IPUIIOKEHUS 8U3YANbHOU AHATUMUKY, CPENN KOTOPBIX BBIIE-
JISFOTCS HAy4YHas aHATUTHKA, TeonH(OpMAIIOHHAsI aHATUTHKA U HH(GOPMAIIMOHHAS aHAJINTHKA, a TAKKe
WJUTIOCTPUPYETCS CBSI3b BU3YaIbHOM aHATUTHKY C JIPYTUMH 00JIaCTAMU IPUMEHEHHS MH(POPMAITUOHHBIX
TexHosoru [1].

JlaeTcst XapaKTEpUCTHKA CEMAHMUUECKO20 MOOEeNUPOBAHUsl, KOTOPOE BKIIOYAET pa3BUBAEMBIC B
SHEPreTUKE TOJT PYKOBOJCTBOM aBTOpPA OHTOJIOTUYECKOE, KOTHUTHBHOE, COOBITHIHOE (OCHOBAaHHOE Ha
npuMeHeHnH Joiner-cereil) u BepOsSTHOCTHOE MOJIeIpoBaHue (OCHOBaHHOE Ha baliecoBckux ceTsix ao-
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Bepust) [2]. [IpuBoasiTcst onucaHust U puMepbl HHTEP(HEHCOB aBTOPCKUX WHCTPYMEHTAIILHBIX CPEJICTB
MOJIICPIKKH 3THX BUIOB MozenupoBanus (OntoMap, CogMap, EventMap u BayNet), pazpaboTaHHBIX B
KOJUIEKTHBE, BO3TJIABIIEMOM aBTOPOM.

PaccmarpuBaercst HOHATHE KOCHUMUGHOU epaguru, BBeaeHHOE A. 3eHKUHBIM B 90-X I'T. IPOIILJIOro
Beka [3], 1 000CHOBBIBaeTCS, YTO rpadudeckrue HHTepQeiichl MHCTPYMEHTAJIbHBIX CPEJICTB CEMaHTHYe-
CKOT'0 MOJENIUPOBAHUS ABJISIOTCS OJHON U3 Pa3HOBUAHOCTEH KOTHUTUBHOMU rpaduku [4]. [IpuBoautcs
CXEeMa aBTOPCKOM MHTeuieKTyanbHOi UT-cpensl, HHTErpupyIOUIe 3T HHCTPYMEHTAJIBHBIE CPEICTBA
u ['eoxoMmoHeHT ans 3D-reoBusyanu3anuu pe3yibTaTOB ceMaHTHYECKOro MojenupoBanus [5]. Beo-
IUTCS TIOHSTHE Heozeozpaguy — HOBOTO HAYYHOTO HANpAaBJICHUS B reomHpopMaTuke [6], Ha KOTOpOM
OCHOBaHa pa3paboTKa aBTOPCKUX MHCTPYMEHTAJBHBIX cpencTB 3D-reoBusyanusanuu: ['eokoMIoOHEeHTa
n Web-niprioxxeHunst Ha ero ocHoBe [7]. IIpuBoasTcs mpuMeps! BU3yaln3aluy pe3yIbTaTOB CeMaHTHYe-
CKOT'O U MaTEMaTHYECKOI'0 MOACIUPOBAHUSA C UCIIOIB30BAHUEM | €COKOMIIOHEHTA U X MPUMEHEHHE IS
MOIICPIKKH ITPUHATHUS pelIeHuil B SHepreTuke [§].

PaccmarpuBaercss npumenenue 2eouH@OpMAYUOHHBIX MEXHONO02UU OISl peuleHUss 2eonpoCmpaH-
cmeenHvix 3a0ayB dHepreTuke. [IpenmymiecTBa 3D-reoBu3yaln3auy WUTIOCTPUPYIOTCS Ha MpUMepe
pelIeHus TeonpPOCTPAaHCTBEHHOH 3a]1aun 000CHOBaHHS BapyuaHTa MPOKIIAIKK Ta30IPOBOIa TI0 MapIIpyTy
«KOoBBIKTHHCKOE Ta30KOHIeHCaTHOE MecTopoxaenue — LleneBrie peiaku Kutast (Ilexkun)» [9]. Jdemon-
CTPUPYETCSA BO3MOKHOCTb, C UCIIOJIb30BaHUEM TEXHOJIOTUHU 3D-reoBu3yain3aiiy, HaJI0KEHUS Ha CXEMY
BapHAHTOB TPacC HKCHOPTHBIX Ta30IPOBOJIOB HECKOJIBKUX CI0EB: KapThl IOYBEHHBIX CIIOEB, CJIOSI MEp3-
JIBIX TI0YB (BEYHBIX MEP3JIOT), CII0S MUTIEHTPOB KPYITHBIX 3eMIIETPSICEHHH, a TaK)Ke CpaBHEHHE Mpod e
penbedoB BapHaHTOB Tpacc ¢ yKa3aHUEeM O0IIei MPOTsHKEHHOCTH M MAaKCUMATbHON aOCOTIOTHON BBICOTHI
JUTS K&KAO0TO U3 MapmpyToB. [lokasaHo, 9To HOBBIN MOIXOMA K PEIICHUIO TeOMPOCTPAHCTBEHHBIX 33121
Y HOBBIC MHCTPYMEHTaJIbHBIE cpeacTBa 3D-reoBu3yanu3aiuy 00eceyrBarOT MOTYYCHHUE TOTIOTHUTEIb-
HBIX JTAHHBIX JJIS TIEPBUYHON 3KOHOMHUYECKOH IKCIIPEeCcC-OLEHKH MapIIpyTOB TPyOOIPOBOAOB, TO3BOIIS-
IOT PKCHEPTY BU3YAIbHO OLCHUTHh BO3MOKHbBIE JOCTOMHCTBA U HEAOCTATKU KaXKIOTO U3 CPAaBHUBAEMBIX
MapIIpyToB U 00OCHOBAThH BBIOOp BAPHAHTA, a TAKXKE IEJIECO00Pa3HOCTh U MOCIEICTBUS BEIOOpa MapIiI-
pyTa MarucTpagbHOrO TPYOOIPOBO/IA C TO3UIIMH MHHUMHU3AINH 3aTPaT Ha CTPOUTENILCTBO U DKCILTyaTa-
LIHIO.

JlenaeTcs BEIBOJT O TOM, UTO HCITONIb30BaHKe 3 D-reoBu3yann3aliiy CyecTBeHHO YCHIuBaeT S dhexT
KOTHUTHUBHOM TpaduKH, KOTOPHIM 007a1at0T rpaduyueckie ceMaHTHYECKHe MOJENH, a UX MHTErparus
JlaeT HOBBIH WHCTPYMEHT BU3YaJbHOW aHAINTUKHU, HHTETPUPYIOMNH WHPOPMAIMOHHYIO, TeornH(opMa-
LMOHHYIO U HAYYHYIO aHAJUTHKY.
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COMPLEX APPROACH TO CONSTRACTION SUBJECT-ORIENTED ONTOLOGIES OF
GEOINFORMATION SYSTEMS

Melnikov A.V., Nirolaev LE.
Chelyabinsk State University (CSU, Russia)

mav@csu.ru

In the present work we look to the problem of automated reconstruction of subject-oriented ontolo-
gies with use of open texts and other semantic-based sources. Subject-oriented ontologies became im-
portant part for develop problem-oriented information systems for analyzing, modeling, estimation and
understanding of subject aria. A lot of well-known methods for extraction the terms and their relations,
i.e. topic modeling methods PLSA and LDA, are widely used for semantic analyze. Steel their recogni-
tion precision and recall is not enough for practical use. The practical approach, based on combination
of WordNET metrics, WikipedyA metrics, probabilistic methods and ontology mapping is offered. The
complex approach was tested on selected set of documents and shown its usability.

B Hactosimeil pabore paccmarpuBaeTcs NmpodieMa aBTOMAaTHYECKOrO MOCTPOCHUS! IPOOJIEMHO-
OpPUEHTHUPOBAHHBIX OHTOJIOTHH Ha OCHOBE OTKPBITHIX TEKCTOB M JIPYI'MX MCTOUYHUKOB CEMaHTHUECKOU
nHpopmanmy. [IpoOGreMHO-OpHEeHTHPOBAaHHBIE OHTOJOTHH CTalld BaKHOW YacThIO pa3pabaThIBaeMBIX
npo0IeMHO-OPUEHTUPOBAHHBIX HH(POPMAIIOHHBIX CHCTEM aHaJli3a, MOJICIIMPOBAHUS, OLICHKU U TIOHH-
MaHUs IPEMETHOM 00J1acTH. BoJbIIoe KOTHIeCcTBO XOPOIIO N3BECTHBIX METO/IOB U3BJICUEHHS TEPMOB U
UX OTHOILECHUH, HallpuMep, MeToIbl MosenupoBanust TeM PLSA u LDA, mupoko nenons3yroTes 1uis pe-
IIeHHNS 33]1a49 CEMAaHTHYECKOro aHann3a. OHAKO JI0 CUX ITOP UX TOYHOCTH ¥ IIOJTHOTA HE JOCTATOYHBI JIJIS
peLIeHns NPaKTHIECKUX 3aa4 IIOCTpoeHus oHTonoruu. [Ipeanaraercs npakTuaeckuii moxxon, OCHOBaH-
Heli Ha koMOuHanuu MeTpuk WordNET, WikipedyA, BeposSTHOCTHBIX METOJIOB M METOJOB COMOCTaB-
neHus oHTosorui. IIpuBeneHsl npuMepsl TECTUPOBaHUS HHTETPUPOBAHHOIO IIOAX0Aa Ha NOA0OpaHHOM
Habope JOKYMEHTOB M MOKa3aHa UX MPaKTUYecKas IPUMEHUMOCTb.

SYSTEMATIZATION OF ACTIVE SEISMOLOGY KNOWLEDGE BASED ON ONTOLOGY
Braginskaya L.P.!, Grigoruk A.P.!, Zagorulko G.B.?, Kovalevsky V.V.!

'Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
2Institute of Informatics Systems SB RAS (IIS SB RAS, Russia)

ludmila@opg.sscc.ru

The Internet portal on Active seismology knowledge is presented. Active seismology is new research
area in geophysics, where monitoring of the lithosphere in the seismic prone zones is carried out by the
Earth sounding with powerful seismic vibrators. The portal ensures an informative access to the data of
the field experiments and modeling on the active seismology as well as the knowledge and information
resource systematization. The ontology of the subject area, which we developed, has been used as the
concept background and informational model of the knowledge portal.

B pa6ote npezncrasien MHTepHET-IOpTaN 3HAHUHN 10 aKTUBHOM CEHCMOJIOTMH — HOBOTI'O HAay4YHO-
TO HampaBJieHUS B Teo(QU3UKe, B KOTOPOM HAOJIOCHUE 32 COCTOSTHHUEM JUTOC(HEPH B CEHCMOOITACHBIX
30HaX OCHOBAHO Ha MPOCBEYMBAHMH 3€MJIH C TOMOLIBbIO MOLIHBIX celicMuuecKux BHOpaTopoB. [lopTan
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obecrieunBaeT COAEPKaTeNbHBIA AOCTYI K AaHHBIM IOJIEBBIX M BBHIYMCIUTENBHBIX SKCIEPHUMEHTOB I10
AKTHBHOW CEHCMOJIOTMH, CUCTEMATHU3aIMI0 U HHTETPAINIO0 TEMAaTHUSCKHX 3HAHUI B WH(POPMAIIMOHHBIX
pecypcoB. B kauecTBe KOHIENITYaJIbHOH OCHOBBI M MH(POPMAILIMOHHOW MOZEIH MOopTana 3HaHui Oblia
UCTIOB30BaHa pa3paboTaHHAS aBTOPAaMU OHTOJIOTHSI IPEIMETHOH 00IacTH.

KNOWLEDGE ENGINEERING METHODS IN GEOINFORMATION SYSTEMS
Glotov A.A.
Sovzond JSC (Russia)

glotov@sovzond.ru, aleksglotov@mail.ru

The most important current obstacles for development geoinformation and information-analytic sys-
tems are problem of automated processing different types of streamed spatial and non-spatial data. One
of the most perspective approaches to solve this problem is introduction of artificial intelligence elements
in GIS structure, such as knowledge bases and knowledge engineering methods.

In this paper author describes the term ‘geospatial knowledge’ and main methods of geospatial
knowledge representation, basic strategies in process of knowledge engineering and problems of con-
structing knowledge bases on different stages of analytical process — from data acquisition to decision
support.

CoBpeMeHHbIe TeHIEHITNH Pa3BUTHS T€OMH(DOPMAITHOHHBIX M HHPOPMALIMOHHO-aHAIUTHYECKUX CH-
CTEM CTAJIKMBAIOTCS C PAIOM O4EHb CEPbE3HBIX BHI30BOB, CBA3aHHBIX C TPOOIEMON aBTOMAaTU3UPOBAHHOMN
00pabOTKH Pa3HOPOIHBIX TOTOKOB NMPOCTPAHCTBEHHBIX M HEPOCTPAHCTBEHHBIX AaHHBIX. OHUM M3 Ha-
IIPaBJICHUH PeIIeHHs JaHHOH POOIEeMBI SBIAETCS UCIOIb30BaHKE ITOJIX0I0B C BHEAPEHUEM HJIEMEHTOB
HCKYCCTBEHHOI'O MHTEJIEKTa, B YACTHOCTH MHXEHEPUH 3HAHUI.

B nanHoit paboTe aBTOp paccMaTpHBaeT MOHSATHE W OCHOBHBIE CIIOCOOBI TPEACTABICHUS TE€OIPO-
CTPaHCTBEHHBIX 3HAHUH, 6a30BbIE CTPATErUy WHXKCHEPUU 3HAHUH U CIIOKHOCTH [TOCTPOEHUs 6a3 3HaHUH
Ha Pa3UYHBIX 3Talax aHAIMTHYECKOTOo Tpolecca: OT cOopa JaHHBIX 10 MPHHATHS YIPaBIEHIECKOTO
pereHusl.

SEMANTYC DATA FOR INTERACTIVE EXHIBITIONS. CASE STADIES OF PRELIMINARY
CONCEPT OF «GEOLOGY» HALL AT VDNH, MOSCOW

Gelmiza A.!, " S. Cherkasov?

'ROST Media Research and Development Center (ROST Media, Russia)
2Vernadsky State Geological Museum RAS (SGM RAS, Russia)

gelmiza@rostmedia.ru

The work demonstrates an application of the recently developed algorithms of processing the outer
dynamic data along with the museum-library platform (ROSTMedia V. MUSEUM&LIBRARY) to the
preliminary concept of the Geology Hall at VDNH. The basis of the platform’s functions is presented
by algorithms of joint semantic analysis of internal museum’s and outer data. It is shown that after self-
training in a specific field, the platform is able to effectively shape and support the real-virtual expositions
(RVE), which are being actualized in real time.

Ontology-based libraries of geological data used in the project have been developed jointly by the
Vernadsky State Geological Museum, and Research and Development Center ROST Media. These li-
braries provide a relevant result, and can be used for effective development of the other projects in the
field of the Earth’ sciences’ popularization.

B paGore moka3aHo, Kak JJIs Iejiei 000CHOBaHHS BO3MOKHOCTH PEaTH3AIINH TPEABAPUTETHHON KOH-
nenimu [Tapunbona «"eonorusi» Ha BJIHX Oblii nprMeHEHBI HETaBHO Pa3paObOTaHHbIC U J00aBICHHBIC
K (pyHKIIMOHATY My3eiHO — OubmmoTtednoii miargopmer ROSTMedia V. MUSEUM&LIBRARY anro-
pPUTMBI 00pabOTKK BHEITHUX JTUHAMUYECKHX JaHHBIX. B OCHOBE MPUMEHEHHBIX B XOJ¢ MPOCKTa (PYHK-
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U 1aThOopMBI JISKAT aNTOPUTMBI COBMECTHOTO CEMAHTHYECKOT0 aHATN3a My3eHHBIX M BHEIIIHUX JIaH-
HBIX. MBI TOKa3bIBaeM, 4TO TIOCIIE CTaANH 00YIEHHUS B paMKaxX KOHKPETHOI npeaMeTHoi obmacty, [Tmar-
¢dopma crrocobHa 3PPEeKTHBHO POPMHUPOBATH U MOIACPKUBATH PEANTBHO — BHPTYAIbHBIE SKCIIO3HIINH,
aKTyaJH3UpyeMble B PEaJIbHOM BPEMEHH.

OHnTONOrHYecKre ONOIMOTEKN Te0IOrMYeCKIX JaHHBIX, UCTIONB30BaHHBIE B MPOEKTE, pa3paboTaH-
HbIE COBMECTHO I'0CynapcTBEeHHBIM reosiorndeckum MyseeM uMmeru B. 1. Bepnanckoro PAH u I{entpom
nccienoBanuit u BHenperust POCT Menua, nany peJieBaHTHBIN pe3yIbTaT, H MOTYT OBITh BOCTPEOOBaHbI
115t 3 (EKTHBHOTO CO3J]aHusl IPYTUX MPOAYKTOB B 00JacTH momyispusanun Hayk o 3emie.

SOFTWARE IMPLEMENTATION OF A METHOD FOR AUTOMATED ORDERING
WATERSHEDS ON THE BASIS OF DIGITAL ELEVATION MODELS

Bazhin V.1, Artemieva L2, Gartsman B.}

IFar East Federal University (FEFU, Russia)
2Institute of Applied Mathematics, FEBRAS, Vladivostok, Russia
3Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia)

v.bazhin@gmail.com

The present work considers the features of software implementation of an algorithm designed for
automated estimation and ordinal classification of local basins watersheds on the basis of digital eleva-
tion models, developed by the research group of Pacific Institute of Geography. During the research
implemented a software package for calculating structural river systems models that takes into account
the heterogeneity of river network density distribution over large areas and obtaining a map of ordered
local watersheds boundaries on the its basis. The necessity of the software implementation is dictated by
the need of processing digital elevation models of large areas in the applied researches of geology and
geomorphology.

B nokmazne mpencraBieHsl pe3ynbTaThl paboThl IO TPOTPAMMHOM pean3allii MEeTOINKH IS aB-
TOMAaTH3UPOBAHHOTO BBIJCIICHUS! M TOPAJKOBOH KiIacCH(UKALMK BOJOPA3IENIOB HA OCHOBE LU(POBOH
Mozenu penseda, pazpaboranHol HayyHOH rpymmoi Tuxookeanckoro Muctutyra I'eorpaduu. B xone
HCCIIeIOBAaHMSI PeaIn30BaH IPOrPaMMHBIA KOMILIEKC IJIs1 IOCTPOCHHUS CTPYKTYPHO-THAPOrpaduuecKoi
MOJIEIIN PEYHOU CUCTEMBI, YUUTHIBAIOIUN HEOJHOPOIHOCTb PACIPEAECIICHUS I'yCTOThl PEYHON CETH Ha
OO0JIBIINX IUIOIIAASX BOZOCOOPOB U MOCIEAYIOLIETO BEIICICHNS YIIOPSA0UCHHOM CXEMBI BOIOPA3/IENIOB
Ha ee ocHOBe. Peannzaiiusg HHCTpyMeHTa IPOTUKTOBaHA HEOOXOJUMOCTHIO aBTOMAaTH3HPOBAaHHOMN 00pa-
00TKM LU(POBBIX MOAENEH penbeda OONBIINX TEPPUTOPUIN NP PELICHUH U IPUKJIAAHBIX 3a1a4 THAPO-
JIOTHH U TeoMopdoiioruu.
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GEOINFORMATION PROVISION FOR
FUNDAMENTAL INVESTIGATIONS IN
EARTH SCIENCES. INFRASTRUCTURE
OF SPATIAL DATA. PROBLEMS OF
SPATIAL DATA INTEGRATION, SER-
VICES AND APPLICATIONS. INTELLI-
GENT GIS

I'EOMH®OPMALMOHHOE OBECIIE-
YEHUE HAYYHbLIX U IMTPUKJIAJHbIX
UCCJEJIOBAHUM B OBJIACTU HAYK
O 3EMJUIE. UH®PACTPYKTYPA IIPO-
CTPAHCTBEHHBIX JAHHBIX. TIPO-
BJIEMbI UHTEI'PAIIUU ITPOCTPAH-
CTBEHHbIX JAHHBIX, CEPBUCOB 1
NPUJIOXKEHWI. WHTEJUIEKTYAJIb-
HBIE 'HC
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EXPERIENCE OF SITUATIONAL MODELING OF FLOOD ZONES
Krasnopeyev S.M., Gartsman B.1.
Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia)
sergeikr@tig.dvo.ru

The first results of situational modeling of the flooding zones and deformations of the riverbed by
means of the certified program of hydrodynamic modeling of river currents are presented. The high-
precision digital elevation model was extracted from stereo pair of very high resolution satellite im-
ages. Profiling of the riverbed was carried out using the specially developed original technique.

[IpeacraBneHbl nepBble pe3yabTaThl CUTYallMOHHOTO MOAEIMPOBAHUS 30H 3aTOIJICHUS, OIACHBIX
PYCIOBBIX AeopMaIHii ¢ TOMOIIBIO CEPTHPHULIMPOBAHHON MPOTrPaMMBbI THIPOANHAMUYECKOTO MOJIEIH-
poBaHus peuHbIX TeueHUu «STREAM 2D»(0O0O0 HIIII “AxBapuyc AHaimTuk”. B kadecTBe Moeb-
HOTro ObUT BEIOpaH yuyacTok OacceiiHa p.KomapoBka B e€ cpeqHeM U HIDKHEM TedeHUH. BricokoTOouHas
uQpoBasi MozeNb penbeda CTpoMIach 0 cTepeonape KOCMUYECKUX CHUMKOB CBEPXBBICOKOTO pa3pe-
mreHust (mpoctpancTBeHHoe paspemenue 0,5 m). [IpodunupoBanue pycina pekr BBIIONHSIIOCH CHIIaMHU
[Ipumopckoro YI'MC 1o cnienanbHO pa3paboTaHHOW OPUTHHAIEHOW METOAMKE.

THE SYSTEM OF SPATIAL INTERPRETATION OF HYDROLOGICAL INFORMATION
FOR AUTOMATED INFORMATION SYSTEM OF HYDROLOGICAL MONITORING AND
DATA MANAGEMENT OF PRIMHYDROMET

Krasnopeyev SM!, Shul’kin E.V.!, Pashinskiy S.S.!, Gartsman B.L!, Menovshchikova T.S.?

"Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia)
Primorsky Regional Service for Hydrometeorology and Environmental Monitoring (Russia)

sergeikr@tig.dvo.ru

The system of spatial interpretation of hydrological and thematic information was developed. The
purpose of the system:

1. The spatial interpretation of hydrological and thematic information, predictive results of mathe-
matical modeling of currents and possible zones of flooding.

2. Interaction and data exchange with the program of hydrodynamic modeling of river currents
«STREAM_2D».

3. Publication of spatial data using the interoperable geospatial Web services; hourly updating of
observed hydrometeorological parameters: water level, consumption of water, precipitation, air
temperature

Jna moBeimenns 3¢ pekTuBHOCTH onepaTHBHOI pabOTH aBTOMATH3UPOBAHHONW HH()OPMAITMOHHON
CHCTEMBI rujaposioruyeckoro Monutopusra Ilpumopckoro YI'MC 6blna pa3paboraHa cuctema Ipo-
CTPAaHCTBEHHOW MHTEPIPETANN THAPOIOTHIECKON U TeMaTHIeckoi nHpopmannu. E€ HasHaueHme:

a) [IpocTpaHcTBeHHas! HHTEpIPETaLUs THAPOIOTUIYECKON U TeMaTHYeCKOl MH(opMannu; Iporso-
CTHYECKUX Pe3yJIbTaTOB MaTEMaTHYECKOTO MOJIEIMPOBAHUS TE€UCHUH U BO3MOXHBIX 30H 3aTOTUICHUS (B
rpaHHLaX ONPEACIEHHBIX TIOJIUTOHOB).

6) BzaumogeiicTBue 1 0OMeH TaHHBIMH C TPOrPaMMOi THAPOAMHAMUYECKOTO MOJIEITHPOBAHUS ped-
HbiX TeueHuit «K STREAM_2D»y.

B) IlyOmuKarust mMpOCTpaHCTBEHHBIX AHHBIX MOCPEICTBOM HHTEpONEepabeNbHBIX T'€ONpOCTpaH-
ctBeHHBIX Beb-ciyx06 (OGC WES) u obecnieueHre e:xxedacHOW aBTOMaTHIECKON IMyOMKamnmun (0OHOB-
JIeHUs1) KapTorpaduiecKux cioéB HabII0AATEIbHOM THIPOMETEOPOIOTHYECKOH CETH C MOCTISTHUMH 3Ha-
YeHHUSMH T1apaMeTPOB: YPOBEHb NObEMA BOJIBI, PACXO0/1 BOJBI, OCAIKH, TEMIIepaTypa BO3AyXa.
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PROCESSING GEOSPATIAL DATA BASED ON MAPREDUCE MODEL
Avramenko Y.V., Shumilov A.S.
Matrosov Institute for System Dynamics and Control Theory SB RAS (ISDCT SB RAS, Russia)

avramenko@jicc.ru, shumsanl011@gmail.com

Nowadays volume of geospatial data is significantly increasing. There are various tools for geospa-
tial data processing. Sometimes these tools take a lot of time to proceed. One of methods to decrease the
time of geospatial data processing is to apply MapReduce model. MapReduce model deals with distribut-
ing input data among computational nodes (Map) and assembling of the output data (Reduce). Geospatial
data has a natural opportunity to be divided according to spatial network. However, the existing MapRe-
duce realizations do not provide geospatial data processing without programming. Many tools have the
same operations for Map and Reduce. In this abstract we propose a method within MapReduce model for
processing geospatial data. Map and Reduce operations are performed according to the designed speci-
fications. Map and Reduce operations specifications are described more detailed further. Each of com-
putational nodes is selected for processing specific part of input geospatial data that is called cell. The
specifications for Map operation include following information: cell width and height, value of overlap
pixels for pair of adjacent cells. The specifications for Reduce operation contain name of the method
which will be used for processing of overlap pixels on the output data reducing stage. Names and defi-
nitions of methods are following: max — sets maximal value of overlap pixels, min — sets minimal value
of overlap pixels, avg — sets average value of overlap pixels. Special components have been designed for
Map and Reduce operations based on the specifications. The components allow execution of tools via In-
ternet as services. Advantage of the proposed method within MapReduce model for processing geospatial
data is to provide geospatial data processing without programming.

Actual work is completed with the help of the Center of collective use of the IICN ISSC and RFBR,
grant number 16-37-00110.

DIGITAL MAPS OF THECRYOLITHOZONE- THE PROBLEMSOF MAPPING
Drozdov D.S.!> 2, Malkova G.V.1: 2, Korostelev Y.V., Slagoda E.A.1 2 Berdnikov N.M.!

IEarth’s Cryosphere Institute SB RAS (IEC SB RAS, Russia)
2Tyumen Industrial University (TIU, Russia)

ds_drozdov@mail.ru

The natural and natural-technogenic geosystems (landscapes) in cryolithozone are determined by the
interaction of external geospheres with the geological environment. To assess this interaction the specific
models are created. They are implemented as the thematic digital maps with associated databases. The
accuracy of the maps depends on the availability of actual data. Well-studied areas at the territory of
Russian permafrost are expected to be so called “key areas” (as usual these are the regions of exten-
sive economic activity). If it is justified that the data could be statistically interpolation within a “key
area”, it allows us to expect that the extrapolation of data using geo-systemic approach also would by
correct. Developed map-model is required to give an reliable information on background and current
natural and anthropogenic conditions for any place at the territory. The required accuracy and reliabil-
ity to be achieved. The structure of map-models, i.e. the scale, content, the list of basic and derivative
maps are determined by the purpose and tasks of mapping for each area. The idea and original of this
methodology is: (a) a pair of a complex geosystem approach developed for the study of natural and dis-
turbed geocryological conditions, with component-wise analysis of the general geographical, geological,
hydro-meteorological and climatic information; (b) the iterative adjustment of the source and derived
maps-models of the permafrost zone.

CocTostHiE NPUPOAHBIX U MIPUPOJIHO-TEXHOTEHHBIX T€OCUCTEM B KPUOJIUTO30HE ONPEIEIISIETCsl B3a-
UMOZAEHCTBHEM BHEITHHUX Cep ¢ FeoIOTHUECKOi cpemoif. [ olleHKH 3TOro B3aUMOACHCTBUS CO31AI0T-

75



csl cuCTeMbl HHPOPMAIIMOHHBIX U MaTeMaTH4ecKux Mozaeseld. OHU peanu3yloTcsl B BUAEC TEMaTHUECKHX
3NEKTPOHHBIX KapT ¢ COOTBETCTBYIOIIMMHE 0a3aMu JaHHBIX. JJ0CTOBEpHOCTH KapT 3aBHCHT OT obecrre-
YEHHOCTH (PaKTHYECKUM MaTepuasoM. XOpOLIO M3Y4YeHHbIE IUIOMAAN Ha TEPPUTOPUH KPUOIUTO30HBI
Poccun (kak mpaBwiio, 3TO paiioOHBI KPYITHBIX 3KOHOMUYECKHX KOMILIEKCOB) ABISIOT COOOH cBOeoOpa3-
HBIE «KJII0YEBbIe ydacTKu». Eciu nmpo0iema HHTEPHONSIMN JaHHBIX CTATUCTUYECKH 000CHOBAHA B IIpe-
JieTlax «KII0YEBOTO YYacTKay», TO 3TO MO3BOJISIET CTaBUTH BOMPOC 00 AKCTPAINOJSIIUU MHPOPMAIMH 32
€ro npezesns! ¢ UCIOJIb30BAHUEM Ie0CHCTEMHOT0 oaxona. PaspaboranHas kaprorpadguyeckas MoJelb
o0s13aHa 17151 1000 TOYKU TEPPUTOPUH C 3aJaHHOW TOYHOCTBIO ¥ HAaJEKHOCTHIO 1aBaTh HH(OPMALIUIO
0 (OHOBBIX U TEKYLIUX IPUPOAHBIX M TEXHOI'€HHBIX YCIIOBHUSX, a TAKXKe ObITh OCHOBOH Ul MPOTHO3a
W3MEHEHUH KproIUTO30HB. CTPYyKTypa KapTorpaduueckux MojeneH, T.e. MacIuTad, CoAepKaHue U BU]
OCHOBHBIX U TIPOU3BOJTHBIX KapT, OMPEENAeTCs MX [IeeBbIM Ha3HAYeHUEM U 3aJjauaMy KapTorpagupo-
BaHMs KOHKPETHBIX TEPPUTOPHH. [ TaBHBIM U OPUTHHAIBHBIM B METOZOJIOTHH SIBIISIETCS: () COMPSIKEHNE
I€OCHCTEMHOTI'0 IT0X0/1a, Pa3pad0TaHHOIO VISl UCCIICA0BAHUS T€OKPUOIOTNYECKUX YCIIOBUM U UX AUHA-
MHKH B €CTECTBEHHBIX M B HAPYILICHHBIX YCIOBUSX, C TOKOMIIOHEHTHBIM aHAIM30M 0011el reorpaduye-
CKOM, T€0JIOTHIECKOH, THAPOMETEOPOJIOTHUECKON 1 KINMaTHIeCKoi nHpopMmanuy; (0) utepanroHHas
KOPPEKTUPOBKA NCXOJHBIX Y IPOU3BOAHBIX KapT-MOEIEH KPHOIUTO30HBI.

GEOINFORMATION TECHNOLOGY FOR PROSPECTING GROUNDWATER DEPOSITS
BASED ON OPEN GIS AND GEODATA

Parshin A.V., Auzina L.I.

'Vinogradov Institute of Geochemistry SB RAS (IGC SB RAS, Russia)
2Irkutsk National Research Technical University (INRTU, Russia)

sarhin(@geo.istu.edu

Current economic and political conditions allow considering an open geoinformation technology
as an important method of increasing economical and geological efficiency of prospecting and explo-
ration. The subject of this work is geoinformation method of data processing based on open GIS tech-
nologies (PostGIS + QGIS + Geoserver) that provides an assessment of the territory by the degree of
prospect for deposits of underground water. For this used the remote sensing and archival geodata, in-
cluding results of airborne geophysical research, all of the data can be obtained on the pre-field stages of
geological exploration. The technology based on a system-integrated approach (Auzina, Parshin, 2016),
key positions are as follows: reasonable allocation of factors related to the abundance of water using ex-
pertise and mathematical analysis, their classification and scaling according to the hydrogeological role
of each factor, summation all features in the integral index, and its subsequent mapping. Thus generated
map coverage, the absolute value of which at the particular point provides an assessment of the hydrogeo-
logical prospects in this area. The developed technology is applicable even in the first stages of geological
research and is an effective navigator of exploration drilling. The results of testing the technology in a
number of oil and gas fields in Eastern Siberia indicate a high geological and economic efficiency of this
development.

THE GLACIOLOGICAL DATA MANAGEMENT IN GIS ENVIRONMENT.
Khromova T.Y.!, Medvedev A.A.!
'Institute of Geography RAS (IG RAS, Russia)

tkhromova@gmail.com

In the paper we perform the system of glaciological data management, developed in the Institute
of Geography Russian Academy of Sciences in Moscow. The system provides data access, generates an
environment for data integration, gives opportunity to use GIS techniques for glaciological data analy-
sis. The main part of the system is The World Digital Glaciological Atlas “Snow and Ice on the Earth”
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based on the World Atlas of Snow and Ice Resources published in Russia. The maps in the Atlas are un-
derpinned by a vast data bank on snow cover and ice that has been collected from all over the world over
the second part of the XX century. Most sections carry materials from hydrometeorological observations
reduced to long-term averages by the standard techniques. Many types of glaciological maps are original
and have been specially compiled for the Atlas. The digital Atlas based on GIS techniques and can serve
as the basis for glaciological monitoring and arrangements of broad regional studies. Data integration
technologies are designed to form a unify information space for different thematic spatial data. The ob-
ject of integration is information resources on glaciology, stored in distributed system of data on web
servers and geoportals of Institute of Geography RAS. The result of glaciological data technology appli-
cation is a series of software and technology solutions. The digital and web-atlas “Snow and ice of the
Earth,” is an example of open source spatial data on glaciology in the multiprogramming environment.

B pabote npezacrasieHa cucTeMa OpraHU3alyy TIIAIHOIOTHYECKUX TaHHBIX, KOTOpas CO3/1aeTcs B
Wucturyre reorpaduu PAH. Cucrema npenocrasisieT JOCTYH K JaHHBIM, CO31aeTCsi OCHOBY JUISl WH-
TErpanuy JaHHBIX, Ja€T BO3MOXKHOCTH MCIIOJIb30BaTh TeONH(OPMAIMOHHBIE TEXHOIOTHH JUI aHan3a
[IISIMONOTMYECKUX JaHHBIX. KITIOUeBbIM pecypcoM CUCTEMBI SIBISICTCS AIEKTPOHHBIN aTiac «CHeET U Jief
Ha 3emiey», 0a3upyIomuics Ha ATiiace CHEKHO-JIEZIOBBIX PECYpCOB MHpa, 3AaHHOTo B Poccun. KapTet
ATItaca co3/aBajHch Ha OCHOBE OOIIMPHOTO OaHKa TISIHOJIOTHYECKUX JTaHHBIX, COOPaHHBIX MO BCEMY
MHUpY BO BTOpoi monoBrHe XX Beka. BoNBIIMHCTBO pa3zienoB coxepxar UHGOpMALUI0 THAPOMETEO-
POJOTHYECKUX HAOIOeHUH OCPETHEHHBIX 32 JUTUTEIBHBIN IMepro HaOIIOISHHI 1T0 CTaHAaPTHBIM Me-
ToIUKaM. MHOTHE TISIHUOJIOTHYeCKUe KapThl ObUIM CIIENHalbHO cocTaBiieHbl it Atiaca. Lludposas
Bepcus ATiiaca co3ana ¢ ucrnoiab3oBanueM ['MIC TeXHOIO0THi B IIpeIcTaBIseT cCO00H 0a3y IS TIISAIHO-
JIOTHYECKOT0 MOHUTOPHMHIA M OPTaHU3aIMH IIUPOKUX PErHOHATIBHBIX Hccael0BaHUN. TeXHOIOruM UH-
TeTrpanuy JaHHBIX OBUTH MCIIONBb30BaHHB! 11 (POPMUPOBAHHS €AMHOTO MPOCTPAHCTBA IS pa3HBIX TeMa-
TUYECKHUX NaHHBIX. OOBEKTaMU HHTETPAILINH SBIISIOTCS TIALUOIOTHYECKUE WH(POPMAIIMOHHEIE PECYPCHI,
XpaHsIIMecs B paclpe/leIeHHON CHcTeMe TaHHbIX, BeO cepBepoB 1 reonopraioB MHcTuTyTa reorpaduun
PAH. Pe3ynbraTom paboT sSBisieTcs psiji MpOrpaMMHBIX M TEXHOJIOTHUECKUX perienuii. Be6 atnac «Crer
1 JIef] Ha 3eMIIe» MPeICTaBIsAeT cO00i MpUMep OTKPHITOTO pecypca MPOCTPAHCTBEHHBIX TIIAINOIOTHYe-
CKUX JJaHHBIX B MyJIbTUIIPOIPaMMHOM cpeze.

WEB MAPPING APPLICATION FOR SPATIAL DATA ACTUALIZATION SYSTEM ON
HUMAN SETTLEMENTS IN THE REGION

Kadochnikov A.A.
Institute of Computational Modeling SB RAS (ICM SB RAS, Russia)

scorant@icm.krasn.ru

In the present work considers the problem of forming and actualization the basic spatial data of
some of the region in order to create on their basis of information-analytical systems for environmental
monitoring of the natural environment and resources. In the formation of the basic spatial data work is
divided into several stages, which include the creation of new and updating of existing objects, update
attributive data, and others. Due to the large amount of data work is performed by several specialists. The
developed system provides technical and informational support to this process. In the development of
a tool for updating the basic spatial data, a mechanism for the partial renewal of tile maps to remote
servers without a full update of the entire map. The technique of updating tile maps, which allows the
system administrator to perform and control the process of updating the final raster maps on servers
automatically. Source material is presented in vector format, in which a set of layers at the municipal
level includes the regional level with the adjusted metric objects and objects of the settlement plan. The
developed system built using web technologies based on free software and can be applied in different
regions.

B pabote paccmarpuBaeTcs 3amada GOpMHUPOBAHKS U aKTyaIH3aIlui 0a30BBIX MPOCTPAHCTBEHHBIX
JIAHHBIX HEKOTOPOTO PETHOHA C IENIbI0 CO3/IaHUs Ha UX OCHOBE WH(OPMAIIMOHHO-aHATUTUYCCKUX CH-
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CTEeM JIJIsl DKOJIOTHYECKOTO MOHUTOPHHTA COCTOSIHUS IPUPOAHON cpenbl u pecypcoB. [lpu popmuposa-
HUW 0a30BBIX MPOCTPAHCTBEHHBIX MAHHBIX paboTa pa3zelsieTcss Ha HECKOJIBKO 3TaloB, KOTOPHIE BKITIO-
YarT CO3JIJaHKE HOBBIX M OOHOBJICHHE CYNIECTBYIONINX OOBEKTOB, OOHOBJIEHHE aTpUOYTUBHON HH(OP-
Manuu 1 ap. B cBsi3u ¢ 60bIIEM 00BEMOM JaHHBIX pa60Ta BBITIOJIHACTCA HECKOJIBKUMU CIICIUAJIMCTA-
Mmu. PazpaboranHas cuctema oOecrieqrBaeT TEXHHIECKYI0 K MHPOPMAIMOHHYIO MOJIIEPIKKY 3TOMY IpO-
neccy. [Ipu pa3paboTke HHCTPYMEHTA TSI aKTyanu3allii 0a30BBIX MPOCTPAHCTBEHHBIX JAHHBIX CO3/IaH
MEXaHW3M [ YaCTHYHOTO OOHOBIIEHHSI TaWJIOBBIX KapT Ha yIOaJeHHBIX cepBepax 0e3 IMoJHOoro 0OHOB-
neHus Beelt kapThl. [Ipenaraercs MeToanka 0OHOBIEHHS TallJIOBBIX KapT, KOTOpas MO3BOJIAET aIMUHU-
CTpaTOPy CHCTEMBI BBITTOIHATH M KOHTPOJIUPOBATH MPOIiecC OOHOBIIEHHSI KOHEUYHBIX PACTPOBBIX KapT Ha
cepBepax B aBTOMATHYECKOM pekume. McXomaHbIi MaTeprall NpeJCTaBiIeH B BEKTOPHOM BUJE, B KOTO-
poM HabOp CII0€B MYHHUITUTIATHHOTO YPOBHS BKJIFOYAaeT 00BEKTHI PETHOHATHFHOTO YPOBHS ¢ YTOUHEHHOM
METPUKOI U 00BEKTHI TUIaHA HACEIIEHHOTO MMyHKTa. Pa3paboTanHas cucTeMa mocTpoeHa ¢ IpUMEHEHUEM
BEO-TEXHOJIOTHIA HAa OCHOBE CBOOOTHO PACTIPOCTPAHSIEMOTO MTPOTPAMMHOTO 00ECTICUCHUS 1 MOKET OBITH
MPUMEHEHA B Pa3INYHBIX PErHOHAX.

USAGE OF WEB-PLATFORM «GISCUIT» FOR GEOINFORMATION SUPPORT
GEOLOGICAL AND GEOCHEMICAL FIELD WORKS

Zadorozhnyy M.V.!, Romanjuk T.V.?

'V.S. Sobolev V.S. Sobolev Institute of Geology and Mineralogy SB RAS (IGM SB RAS, Russia)
2A.N. Kossygyn Novosibirsk cooperative college (Russia)

zador@igm.nsc.ru

Giscuit is built on powerful, cutting-edge, open source geospatial components. Users can visualize,
share, edit and analyze geospatial data. The goal is to make it as easy as possible to build more secure,
reliable and modern web GIS applications. With Giscuit users stay in control of their content through cen-
tralized management of vector and raster spatial data. Centrally manage and edit your geodata thought a
web interface, providing better data security and integrity for your most important information. Versioned
editing allows users to stay in control of their geodata, quickly view how the map looked at a certain time,
what changes have made during a period and who and when edited the feature.

Brigaromuiicst mpicautens XX Bexka Brnagumup MBanoBuu Bepuanckuit [1] koHCcTaTHpOBai, 4To
«...B OCHOBE KaXX/IOTO HCCJIEIOBAHMS JOJDKHBI JIeKaTh OECIPUCTPACTHBIN cOOp BO3MOXHO OOJBIIETO
KOJIM4YecTBa (PaKTOB IO UCCIEAYEMOH TeMe, 3aTeM HX OOBEKTUBHOE 000OIICHNE U JTUIIb MTOTOM (DHJI0-
CO(CKOE OCMBICTICHHE).

[Ipu coBpemenHoM ypoBHe pazButus [T-TexHOIOTHIA 33a4a MOBBIIIEHUS 3(PPEKTHBHOCTH yUeTa,
XpaHeHHus U 00paboTKu MH(OPMAIIMH, KOTOpas KOMUTCS HAa BCEX CTAUSIX UCCICIOBATEIbCKUX PadoT,
CTAaHOBUTCS YUCTO TEXHUYECKOM.

HayuHo TexHUYeCKui mporpecc 1 pa3BuTHe WHPOPMAIIMOHHBIX TEXHOJOTHIA, TOBCEMECTHO MPUBO-
IIUT K TIEpeX0/Ty Ha CETeBOI ypOBEHB: TeJe(OHBI TaBHO yxKe 00X0oasTcs 0e3 TpOoBOA0B, OpUEHTHPOBAHNE
Ha MECTHOCTH METOJIOM TPUAHTYJISIIUH YIILJIO B IIPOLLIOE C MOSBIECHUEM CITyTHUKOBBIX TexHOnoruit GPS
n I'JJIOHACC, u T.1.

B nensix noseimenust 3 hekrnBHOCTH cOOpa pa3HOPOIHOM WH(OPMAIIMY B YCIOBHAX MOJIEBBIX pa-
6ot 8 UI'M CO PAH um. CoboneBa Obu1 pa3paboTan «IeKTpOHHBIA HHEBHHUK reojyora «['EOGpaz»
[2] (cBHaeTEeNbCTBO 0 rocynapcTBeHHOM peructparuu Ne2012617164). OnHako, nepeHectd uaTepderic
B/] u xapTorpadudeckyro nHpopMannio Ha MOOUIIBHOE YCTPONUCTBO, /IS HAIIIETO KOJUIEKTHBA Fe0JI0TOB-
PYIHUKOB OBIIO KpaliHE CIIOKHOM 3a7aveH.

Kaprorpaguueckas miatdopma c OTKPBITHIM HCXOJHBIM KOZOM Ha ocHoBe web-0paysepa GISCUIT,
paspaboranHas kommaaueir VEC (Momoa) [3], o0itamaeT psaoM CyIIeCTBEHHBIX TPEUMYIIECTB, KOTO-
pbI€ TIO3BOJISIFOT UCIOJIB30BATh 3Ty TEXHOJOTHIO IS TEOMH(POPMAIMOHHOTO 00ECTICUCHHS PA3IMYHBIX
JTAINoB OLEHOYHBIX U Pa3BEJOYHBIX PA0OT Te0IOT0-T€OXUMHUIECKOTO XapaKTepa.

C 2013 rona aBTop MOIB3yeTCs AKKAYHTOM igm.giscuit.com, T00e3HO MPeI0CTaBICHHBIM KOMIIAHH-
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eit VEC. 3a 310 Bpemst ObIT OCYIIECTBIIEH PsiIl SKCIEIUINOHHBIX paboT B paznuyHble pernonsl (HoBocu-
bupckas obmacte, Anrtaiickuii kpait, Pecrryonuka Axnrait, FOxuaas MoHromus), B KOTOPBIX MBI HCITOJTb-
3oBanu GISCUIT nmns opueHTHpOBaHUS HA MECTHOCTH, a TaK XK€ JJIs1 JOKYMEHTHPOBaHHS (PaKTHIECKOT0
MaTepuia, 0TOOPaHHOTO IIPY OMPOOOBAHUH.

Hecomuennsim noctonrctsoM GISCUIT sBisiercst pabota Ha ocHOBE web-0Opay3epa, uTo obecrieuu-
BaeT KpoccnaaT(popMeHHOCTh, TPAKTUYECKH HE HAKJIAbIBAsl OrpaHMUEHH Ha MOOUIIBHOE YCTPOMCTBO.

C TOuKH 3peHHs I0JIb30BaTels (I€0JIora-MoJIeBUKa) MOXKHO PA3JeIUTh paboTy € 3TOH TEXHOIOTHEH
Ha HECKOJIBKO JTAlOoB: MOArOTOBUTENILHBIH, IOJIEBOH, KaMepaIbHBIN, dTall MyOJHKALUN MaTepPHANIOB.

Ha moaroToBUTEIBHOM 3Tale CO3JACTCS «IIOJUIOKKa»: HaboOp KapTorpadMuecKux MaTepHalloB,
HEOOXOIMMBIX ISl paboThl B mojie. PacTpoBble N300pakeHHs, «IPUBSI3aHHBIC)» B MOIYJISPHBIX KapToO-
rpadudecknx cpenax tuna ESRI ArcGis pa3memaroTcst Ha cepBepe, oCciIe Yero MOTyT OBITh IIepeHece-
HBI Ha MOOMJIBHOE YCTPOUCTBO. PekxuM aBTOHOMHOHM pabOoThI MO3BOJISIET COXPAHATH KapTOrpaduuecKyIo
MH()OPMAIIHIO B BHJIE TAMIIOB HEOOXOIMMOH CTETICHN 3yMMHUPOBAHUS B K31IIe Opay3epa. Tak ske HeoOxo-
VMO CO3/aTh TaOauIy 0a3bl JaHHBIX C HA0OPOM aTpUOYTOB M MOAKIIOUEHHBIMU CIIPAaBOYHUKAMH, IJIS
XapaKTEPUCTUKY TOUKH HAOFOICHUS U ONHICaHUs 00pa3oB/mpod/m3Mepennii. JlaHHbIe pacionaraioTes
B IIPUBBIYHBIX, AJIS [T0JIb30BaTenel HacToabHbBIX [ MC, cnosx

Ha nonesom 3tame npoucxoaut 3anonuenue b/1. Matepdeiic mo3pomnser 100aBiasITh MyJIbTUMEIHH-
Hy10 (hoTo/aynno/Braeo) HHGOPMAITHIO K ONMMCAHUIO0 TOUYKH/00BheKkTa Ha0moaeHus. [1pu Hamuanm cetn
B paiione pabot 5Ta HHQOpMaLUs aBTOMAaTHIECKH COXPaHsETCS Ha CEPBEPE H MOXKET OBITh TPOCMOTPEHA
JIPYTMMHU y4acTHHKAaMU IIPOEKTa. B yCcIoBUSAX OTCYTCTBHA ceTH 3Ta MH(OpManus CoXpaHsIeTcs B KdIIe
Opay3sepa.

KamepanbHbIit 3Tanm paboThI TOIpa3yMeBaeT MepeHoc OJI0Ka MmoieBoi nH(GOPMAIMH B HACTOIHHYIO
Bepcuto AUC «I'EO6pa3» s nanbHeimero coopa madopmauuu. [ToBogom ans mepexona B cpemy
Access ABISETCS OTCYTCTBHE CIIEIHAIN3NPOBAHHOTO BeO-nHTEepdetica A OMcaHus POTOIOYEK, IUTH-
¢oB, aHILTU(OB U T.1.

ITocne BcecTOpoHHETr0 M3yYEHUSI KAMEHHOTO MaTepHalia, COOpaHHOTO B IOJIAX, IIPOBEACHHS HEOO-
XOJMMBIX aHaNuTH4ecKuX padot u 3anonHenus b/l B AUC «I"EO6pa3y», mnatpopmy GISCUIT moxHO
HCIOJIH30BaTh B KAYECTBE BUPTYaAIbHOTO MPOCTPAHCTBA AJIS pa3MELIeHHs pe3yJIbTaTOB UCCIIEJOBAHMUI:
3TO MOTYT OBITh F€OTarepTUPOBAHHBIC aTPUOYTUBHBIC JaHHbIE, BEKTOPHAS U PacTpoBas rpaduka, Myib-
TUMEIUWHBIA KOHTEHT.

ABTOp BBIpa)kaeT OyraromapHocTh paspaborunkam kommannmu VEC, a Takke nuaHo Bomommay
H.A. u Skonesy I1. 3a npenocTaBieHHY0 BO3MOXKHOCTD UCTIONb30Banus web-mardopmsl GISCUIT.

Cnucok uTepaTypsl:

1. Bepnanckuit B.1., Ouepku reoxumun. - 4-e (2-e pyc.) u3n. - M.: I'oc. Hay4.-T€XH. TOPHO-T€OJI.-
HedT. n3a-BO, 1934. - 380 ¢

2. 3agopoxusiit M.B., JIeicoB A.1. «<AUC “T'EOGpa3”: anekTpoHHBIH THEBHHK reosoray // Muadop-
MaTH3anus 1 cBs3b. - 2013, - Ne5. - C. 130-134

3. «GISCUIT» Web mapping platform with an open source cod // http://giscuit.com/features

THE POSSIBILITIES OF THE GIS-ENDDB TOOLS IN STUDYING COMPLEX
GEOTECTONIC STRUCTURES

Mikheeva A.V.!, Kalinnikov I.1.°

nstitute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
2Schmidt Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
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B cucteme GIS-ENDDB co0panbl gaHHBIE O ceHiCMUYECKONH aKTUBHOCTH IUIAHETHI, TEIJIOBOM I10-
TOKe, IETaIbHOM pelbede, aHOMAaJIHSIX MO CHITBI TSHKECTH U PacipeelieHNH KOCMOTEHHBIX CTPYKTYP
3emun. [TocTOSHHO pa3BUBAIOTCS METObI aHATIM3a ATUX JAHHBIX, B YHCJIE MOCTICTHUX OOHOBICHHI — a-
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TOPUTMBI IOCTPOEHHS JINHEAMEHTOB CEHCMUYHOCTH M M30JIMHUI MaKCHMalIbHBIX MarHUTY[ 3eMJIeTpPs-
ceanid. [Iposepka npumennmoctr noctpoernii GIS-ENDDB k co)KHBIM TEKTOHHYECKHM TIPOIIeccaM
BBISBIISIET IPOCTPAHCTBEHHYIO B3aUMOCBSI3b JTHHEAMEHTOB CEICMUYHOCTH C KOJIBLIEBBIMH 00pa30BaHUsI-
MU 1 aHOMAJIUSIMH Te0(pH3MYECKHX MoJiei. B yacTHOCTH, TeoTeKTOHIYeCcKast 00cTaHOBKa SITOHNH, KpOMe
[IPU3HAKOB TEKTOHUKH IUIUT, OOHAPY>KUBAET 3JIEMEHTHI yJapHO-B3phIBHON TekToHUKH 110 b.C. 3eiinuky,
CBSI3BIBAIOIEH B €AMHYIO CUCTEMY KOJBLEBYIO CTPYKTypy Snonckoe mMope (IMC) u KpynHbIe JHHEa-
MeHTHI ceficMuuHocT: TaiiBanb-Kypuiabckuii cynepianHeaMeHT (BBIBICHHBIN 110 KOPOBBIM COOBITH-
siMm ¢ M>6.4 karanora JMA), BepOsSITHO, COOTBETCTBYIOIINIA «cTapoit» (10 packpeitust AMC) 30He cy0-
IOyKLIUH Ha TPaHuIle KOHTUHEHTa U okeaHa; Mna3y-MapuaHckmii riiyOMHHBIN pa3ioM, GopMHUPYOIINI
CTPYKTYpHbIH yroin ¢ Kypuno-Kamuarckum HaaBurom, ¢ BepuinHoil B IMC; MHoMkecTBO APYIUX, OpU-
SHTHUPOBAHHBIX K MIeHTpY SIMC, muHeamenToB (BeisBiIeHHBIX 10 M>7, NEIC). YuurtsiBas, uro TaliBaHb-
Kypuiibckuii cynepanHeaMeHT IepecekaeT 04aroBble 30HbI KaK CHIIbHEHIIero coobitust TOX0Ky, Tak U
TIOCJICTHETO TaBaHbCKOTO 3eMiieTpsiceHust (M=6.4), aBTopaM MPeACTaBISETCS, YTO 00JIaCTh €T0 Tepe-
ceuenus ¢ SIMC B paiioHe xenob6a Hankail onpeznenseT BeposTHOE MECTO MPOTHO3UPYEMOTO MHOTHMH
HCCIIeIOBATEIISIMH METa-3eMIICTPSICCHUSL.

The GIS-ENDDB collects data on seismic activity of the planet, heat flow, detailed relief, gravity
anomalies and on distribution of cosmogenic structures of the Earth. Methods of analysis of those
data are constantly evolving, including the latest updates to algorithms of seismic lineaments and the
maximum magnitude isolines. Check of the applicability of GIS-ENDDB buildings for complex tectonic
processes, detects spatial relationship of seismic lineaments with ring formations and geophysical fields
anomalies. In particular, the geotectonic situation of Japan area reveals in addition to the signs of plate
tectonics, the elements of “shock-explosive tectonics” according to B.S. Zeilik, connecting in a single
system the Japan Sea ring structure (JSS) and major seismic lineaments: Taiwan-Kurilsuperlineament
(revealed by crustal events with M > 6.4 of JMA catalog), probably corresponding to the “old” subduction
zone (prior to the expansion of the JSS) at the border of the continent and the ocean;Izu-Marianadeep
fault that forms the structural angle withKuril-Kamchatka thrust with a point in the JSS;andmany other
lineaments, oriented to the center of the JSS (revealed by M > 7, NEIC). Taking into account that the
Taiwan-Kuril superlineament crosses the epicentral zone as of the strongest event Tohoku, and of the last
Taiwan earthquake (M = 6.4), it appears that the place of its intersection with JSS in the area of Nankai
Trough determines the probable location of the mega-earthquake forecasted by many researchers.

ON THE LEGAL REGULATORY FRAMEWORK OF GEOINFORMATICS IN RUSSIA
Koshkarev A.V.!, Rotanova I.N.?

nstitute of Geography RAS (IG RAS, Russia)
2 Altai State University (AltSU, Russia)

avkoshkarev(@yandex.ru, rotanova07@inbox.ru

Prospects for the development of Geoinformatics are largely determined by the state of its legal and
regulatory framework at the federal, regional and local levels. An analysis of the content of the two federal
documents is given - The Concept of the Geodesy and Cartography Sector Development till 2020 and
recently approved Federal Law No. 431-FZ of December 30, 2015 «On Geodesy, Cartography and Spatial
Data ...», and also of documents of the regional legislative initiatives. Despite their broad discussion,
including on the initiative of the scientific and educational GIS community, they leave a number of gaps
and arguable provisions affecting its interests with regard to the creation of spatial data infrastructures
(SDI). The problems of Russian SDI have not been solved on the whole. The mechanism of interaction
between the federal center and its regional SDIs nodes, and other types of SDI: corporate, scientific,
educational, industry is not clear. Basic spatial data are replaced by its ersatz - Unified electronic base
map. The place and the role of scientific and sectoral (thematic) GIS resources: spatial data, metadata
about them, services providing access to them, and standards as a condition to ensure their interoperability
have not been determined. The development of Geoinformatics in the Russian regions is taking place amid
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lack of regulation, based on the local regulations in order to ensure the legitimacy of the information and
communication support.

[lepcriekTUBBI pa3BUTHS TeONH(OPMATHKH BO MHOTOM OTIPEAEIISIOTCS COCTOSHHUEM €€ HOPMaTHBHOM
paBoii 0a3bl Ha (enepaIbHOM, PETHOHAILHOM H JIOKAJIBHOM YPOBHSX. JlaH aHamm3 copepikaHus IBYX
(henepanbHBIX JOKYMEHTOB — KOHIIETIIINM pa3BUTHS OTpaCcu Teoae3nu u kaprorpadun mo 2020 romga u
HemaBHO yTBepkaeHHOro denepanpHoro 3akona ot 30.12.2015 N 431-®3 «O reones3uwn, kaprorpaduu
U TIPOCTPAHCTBEHHBIX JAHHBIX...», @ TAKXKe PETHOHAIBHBIX 3aKOHOTBOPYECKMX MHUIMATUB. HecMoTps
Ha MX MIHPOKOE O0CYXKIeHHEe, B TOM YHCJIe 110 HHUIIMATHBE HAayYHO-00pa3oBaTeIbHOTro reonHpopma-
LIUOHHOTO COOOILECTBa, B HUX OCTAJICA PAA JIAKYH M HEOSCCIIOPHBIX MOJOKEHHH, 3aTParuBaloIluX ero
WHTEPECHl B YaCTH CO3MaHusI HHPPaCTPYKTyp NpocTpancTBeHHBIX naHHbeix (UI1/1). He pemensr u mpo-
6nemsl poccuiickux UITJ] B nenom. He sicen mexanusm B3aumozelicTBus deaepanpHoro uenrpa (MI1/]
P®) ¢ ero pernonansapMu y3mamu, ¢ UI1J{ nHOTO THITA: KOPIIOPATHBHBIMH, HAYYHBIMH, 00pa30BaTelb-
HBIMH, OTpaciieBbIMU. ba3oBbie MpoCTpaHCTBEHHBIE JaHHBIC 3aMellaeT ee 3p3al — Equnas 3meKkTpoH-
Has KapTorpagudeckas ocHoBa. He onpezienneHs MECTO M POJIb HAYYHBIX U OTPACIIEBHIX (TEMaTHYECKHX )
reonH(pOPMAIIMOHHBIX PECYpPCOB: MPOCTPAHCTBEHHBIX JIAaHHBIX, METAJJaHHBIX O HUX, CEPBHCOB, 00CITy-
KUBAIOIIUX JOCTYI K HUM, CTAHJAPTOB KaK yCJIOBHUS 00ecleueHus NX nHTepornepadensHocTH. Paspurne
reonH(POPMATHKNA B POCCHHUCKHAX PETHOHAX MPOUCXOAUT B YCIOBHUSIX MPAaBOBOTO JNeQHINTAa HA OCHOBE
JIOKAJIbHBIX HOPMATHUBHBIX aKTOB C IIEJIBI0 00ECIeUeHHs PEeryIaMeHTa U IESTUTUMHOCTH HH(POPMaITHOHHO-
KOMMYHUKAIHOHHOTO 00ECTIEUeHHSI.

THE CONCEPT AND APPROACHES TO THE CREATION OF THE ATLAS OF NATURAL
HAZARDS OF ALTAI KRAI

Rotanova I.N." 2, Kharlamova N.F.!, Gaida V.V.!, Plekhova A.V.!, Vagner A.A?

I Altai State University (AltSU, Russia),
’Institute for Water and Environmental Problems SB RAS (IWEP SB RAS, Russia)

rotanova07@inbox.ru, harlamovageo@rambler.ru

For the Altai Krai the problem of natural hazards is very important. On the territory of the region is
possible more than 25 types of natural hazards. Every year emergencies are caused by dangerous hydro-
logical phenomena. Atlas of natural hazards of Altai Krai is created for the first time. Purpose of the Atlas
is to provide the most complete spatial characterization of different types of natural hazards observed on
the territory of Altai Krai. The Atlas will be established in electronic and printed form. Atlas-GIS include
base cartographic and attribute data, have in their tools functionality that allows to analyze and visualize
different characteristics that determine the appearance of dangerous phenomena and emergencies.

The information basis of the Atlas are: digital vector map 1:1 000 000 — 1:200 000, archives of
meteorological data, operational data and archival imagery, etc. Processing data, creating map layouts in
ArcGIS 10.3 is performed.

In the structure of the Atlas stand 5 sections:

1. Introduction;

2. Geomorphological hazardous phenomena;

3. Dangerous meteorological phenomena;

4. Dangerous hydrological phenomena;

5. Characterized the impact of hazards.

The Atlas will facilitate the implementation of priority tasks on creation of information space in the
concept of “Safe region”.

The work was done with the financial support of the RFBR (Grant Ne16-45-220861-p a).

Jlnst Anraiickoro Kpasi ipo0JiieMa OnacHBIX MIPUPOIHBIX SIBICHUN SIBJISETCS OYeHb aKTyalbHOH. Ha
TEPPUTOPHU PErHOHA BO3MOXKHBI OoJiee 25 BUIOB OMACHBIX MPUPOJHBIX sBICHUN. ExXeroqHo 4pe3Bbi-
JaifHbIe CUTYAITUN BHI3BIBAIOTCS OMMACHBIMH THAPOIOTHYECKAMU SBICHUSIMHU.

ATnac onacHbBIX IPUPOAHBIX SIBJICHUM AnTaiickoro Kpas cozaaeTcs BrepBbie. Llens co3nanus Atna-
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ca — IpeAICTaBUTh HanOoJIee MOTHYIO IPOCTPAHCTBEHHYIO XapaKTEPUCTHKY PA3JIUYHBIX BUIOB OMACHBIX
MIPUPOTHBIX SIBICHUH, HAOIIOJAIOIINXCSI Ha TEPPUTOPHH ANITACKOTO Kpasi. ATiac IIaHUPYEeTCs CO3/1aTh
B AJIGKTPOHHOM U iedyaTHOM BHie. ATiacHbie [ IC BrimrouaroT 6a3b1 kapTorpaduyecKux U aTpuOy THBHBIX
JTAHHBIX, UMEIOT B CBOEM WHCTPYMEHTapuH (GyHKINOHAIHHBIE BO3MOKHOCTH, MTO3BOJISAIOIINE aHATU3HPO-
BaTh U BU3YAIU3UPOBAThH PA3IMUYHbIC XaPAKTEPUCTUKH, ONPEAEIISIONINE OSBICHUE OMACHBIX SIBJICHUH U
Ype3BbIYaHHbBIX CUTYallUN.

NudopmanmonHoi 0CHOBOHM ATiaca ciryxar: mudpossie BekTopHbIe KapTel M 1:1 000 000 — 1:200
000, apxuBBI METEOJaHHBIX, ONIEPATUBHBIE U ApXHUBHBIE TaHHBIE KOCMUUECKOM chbeMKH U T.J. OOpaboTka
JIAHHBIX, CO3JIaHlE KOMIIOHOBOK KapT BbinoJiHseTcs B ArcGIS 10.3.

B cTpykType ATiiaca BBIAETSAIOTCS S5 pa3zenos:

1. Beenenne;

2. OnacHele reoMOpOIOTHYECKUE SBICHIS,

3. OmacHbIe METEOPOIOTHIECKHE SIBICHUS;

4. OnacHble TUAPONOTHYECKUE SIBICHUS;

5. XapakTepHbl€ MOCIEACTBUS ONAaCHBIX SBJICHUM.

ATtiiac OyneT ciocoOCTBOBaTh 00ECTICUESHHUIO PeaIn3auy MPHOPUTETHRIX 3a/1a4 IO CO3J[aHHIO MH-
(hopmManoHHOTO MTpOCTpaHcTBa B pamkax Konmenmuu «be3onacHbI peTHoH.

Pa6oter mognepxkansl POOU (I'pant Nel16-45-220861-p a).

THE APPLICATION OF GEOINFORMATION-CARTOGRAPHIC METHOD IN RESEARCH
OF THE OB‘ RIVER BASIN SYSTEM

Rotanova ILN.% 2, Lovtskaya O. V.2

I Altai State University (AltSU, Russia),
’Institute for Water and Environmental Problems SB RAS (IWEP SB RAS, Russia)

rotanova07@inbox.ru, lov_olga@inbox.ru

Environmental water & basin system mapping is one of the most rapidly developing trends in envi-
ronmental & geographical mapping. Nowadays, the basic principles of mid-scale water & basin system
mapping and approaches to map construction of the regional level with the use of GIS have been elab-
orated; major cartosemiotic aspects of regional water& basin maps have been defined; classification,
structure and key indices of a series maps have been proposed.

Based on the developed methodological fundamentals, a series of maps of water objects of the Upper
OD basin was constructed. Regional mapping allows us to visualize the current and based on cartographic
modeling to obtain new geodata on environmental water&basin situation of the territory when projects
and plans for economic territory development aimed at prevention of water resources pollution and de-
pletion, prediction of industrial effect on the aquatic environment and accounting of such an impact are
implemented. Regional mapping is the base and initial stage for studying the local, more detailed level
that makes possible to consider not single sources of pollution but their territorial distribution and inter-
action, transformation and aftereffects of this impact on the environment; to reveal the most unfavorable
environmental territories defining the objects under study at the impact cartographical level.

Okonoro-BogHo0acceiHOBOE KapTorpadMpoBaHUe SBISICTCS OJHUM U3 aKTHBHO Pa3BUBAIOLIMXCS
HampaBJIeHNH 3KoJIoro-reorpaduieckoro kaprorpapupoBanus. B Hacrosmee Bpems pa3paboTaHsl oc-
HOBHBIE NPUHIMIBI CPETHEMACIITAOHOTO BOIHO-0acCeHHOBOTO KapTorpadMpoBaHus M MOAXOJBI K CO-
3AHMI0 KapT Ha pEerHOHAILHOM YPOBHE ¢ Hcroib3oBanueM [ MIC, onpeneneHbl OCHOBHBIE KapTOCEMHU-
OTHYECKHE aCTIEKThI CO3IaHUS PETHOHAIBHBIX BOJHOOACCEHHOBBIX KapT, MPEI0KEHa KIacCH(UKALHS,
CTPYKTYpa U OCHOBHBIE TTOKa3aTeNN CEpPUH KapT JaHHOH TeMaTukH. C MCIOIb30BaHHEM pa3padoTaHHON
METO/IOJIOTHH CO3/1aHa CepHsi KapT Ha BOJHbIE 00BeKTHI Oacceiina Bepxueit Oou. Kaprorpaduposanue Ha
PETHOHATILHOM YPOBHE TI03BOJISIET BU3yaIM3UPOBATh CYLIECTBYIOIINE H HA OCHOBE KapTOrpaduuecKoro
MOJIEINPOBAHHUS TTOJy4aTh HOBBIC T€0JaHHBIE 00 YKOJIOr0-BOAHOOACCEHHOBOM 00CTAaHOBKE TEPPUTOPUH
B TIpoliecce pa3padOTKH MPOEKTOB U IJIAHOB XO3HCTBEHHOTO PAa3BUTHSI TEPPUTOPHUH, KOTOPHIE BKIIIOYA-
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0T TaKMUe 3a7a4, KaK IIPEeJOTBPALCHUE 3arPA3HEHNs] U UCTOLICHHS BOJHBIX PECYPCOB, IPOTHO3UPOBA-
HUE BIHSHHSA TPOU3BOJICTBA HA BOIHYIO CpeAy M y4eT ero mociuenctBuid. Kaprorpadpuposanne naHao-
IO TEPPUTOPUATIEHOTO YPOBHS ABJISIETCS 0230BBIM HAYaIbHBIM ATAINIOM JAJISI HCCIICAOBAHU JIOKAaJIBHOTO,
Ooee IeTaTBbHOTO YPOBHS, M TIO3BOJISIET paCCMaTPHUBATh HE OT/IENbHBIE HCTOUHUKH BO3ICHCTBUS, a UX
TEPPUTOPUANIBHOE PACIPENCIICHUE U B3aUMOJIECHCTBUE, N3MEHEHNS U TOCIEACTBUS 3TOTO BO3ACHCTBUS
IUISL OKPYIKAIOILEeH Cpebl; BBIABISTH HANOO0JIEee IKOIOTHIECKH HeOIaronoinydHble TEPPUTOPHH, YTO MO3-
BOJISICT OIIPEAETIUTh OOBEKTHI UCCIICIOBAHUI HAa IMIIAKTHOM YPOBHE KapTorpadMpoBaHUS.

DEVELOPMENT OF GEOINFORMATION-CARTOGRAPHICAL ENVIRONMENT
INTERDISCIPLINARY ATLAS OF GREAT ALTAI

Rotanova LN.!, Tikunov V.S.%, Efremov G.A!

I Altai State University (AltSU, Russia),
2Lomonosov Lomonosov Moscow State University (MSU, Russia)

“Atlas of Greater Altai: Nature, History, Culture” is an interdisciplinary unique cartographic
model. The main objective of the Atlas is to ensure the maximal possible access of the international
community to reliable, current, and accurate spatial information on the transboundary Greater Altai re-
gion for its effective development.

The internal unity of the Atlas is ensured by comparability, complementarity, and linkage of the sec-
tions and individual maps, appropriate choice of projections and scales, a single approach to cartographic
generalization, a coherent system of symbols, and a common design.

Mapping will be performed at three levels of aggregation of information: analytical, integrated, and
synthetic.

In the Atlas it is planned to use three models of presenting information. As the main analytical (com-
parative) model of the macro-regional level with the network elements (this is a summary map of the
territory of the Great Altai); the radial part of the subject-thematic with the transition from a national
(macro-regional) level to regional and local. And finally, the matrix, in accordance with which the orga-
nized block level maps of administrative-territorial division (local).

The GIS-component of the Atlas will allow assessing the natural, economic, social, and demographic
situation in the Altai transboundary region and could serve as a basis for the subsequent creation of a
permanent geoinformational monitoring system available for use over the Internet.

The work was done with the financial support of the RFBR (Grant Ne15-05-09421-a).

ATtnac bonbioro Anrasi: mpuposa, UCTOPHS, KyJIbTypa» MpeacTaBiseT co00i MEeXIUCIUIUINHAD-
HYIO CIIELIMaNbHYI0 KapTorpadgudeckyro Moaenasb. OcHOBHas 1eib ATiaca — MaKCUMaJIbHO 00€CTIeUHTh
JIOCTYTI MEKAYHApOIHOTO COOOIIIECTBA K JOCTOBEPHOH, COBPEMEHHOM M TOUHOW MPOCTPAaHCTBEHHOM HH-
(dbopmary o TpaHCIPaHUIHOM pernoHe bospmoro Anras B Lessix ero 3pQEeKTUBHOTO pa3BUTHU.

BHyTpenHee enmHCTBO ATiiaca 00e€cCIeUMBAETCS CONOCTABUMOCTBIO, B3aUMOJONONHICMOCTBIO H
YBSI3KOH pa3fesioB M OTACIBHBIX KapT, eIecO00pa3HbIM BHIOOPOM MPOEKITHI M MacITaboB, eANHBIMA
yCTaHOBKaMH KapTOrpaduuecKol TeHepaln3alii, COriacOBaHHON CHUCTEMON yCIOBHBIX 3HAKOB M M-
HBIM JU3aIHOM.

KaprorpadupoBanue OyaeT BHITIOIHATHCS Ha TPEX YPOBHAX 00001IeHUs HHOOPMALIUK — aHAJIUTH-
YECKOM, KOMIIJIEKCHOM M CUHTETUYECKOM.

B arnace mmaHupyeTcs HCIIOIb30BaTh TPH MOJEIH NpeAcTaBileHus nHpopManuu. B kadectse oc-
HOBHOHM — aHaTUTH4eCKas (COMOCTaBUTENbHAs]) MOAETh MAaKPOPETHOHAIBHOTO YPOBHS C 3JIEMEHTaMHU
ceTeBOH (CBOAHBIC KapThl TeppuTopuK bosbimoro Anras); panguanbHas, OTYaCTH TeMa-PEMaTH4ecKas C
[IEPEX0JIOM OT HALMOHAJIBHOTO (TOCYJapCTBEHHOTO, MAaKPOPETHOHAIBHOT0) YPOBHS K PETHOHAIEHOMY
U JOKanbHOMY. M, HaKOHell, MaTpu4Hasi, B COOTBETCTBUH C KOTOPOW OpraHu3yeTrcst OJIOK KapT ypOBHS
aJIMIHUCTPATUBHO-TEPPUTOPHUATIHHOTO JIENEHUS (JJOKATIBHBIN).

I'MC-npoext ATtnaca MO3BOJIMT MPOBECTH WHBEHTApU3ALMIO IPUPOAHOM, HSKOHOMMUYECKOM,
COLMAJIbHO-IEMOrpaMuecKOl CUTyallud B ANTaliCKOM TpPaHCTPAaHMYHOM pPETHOHE, CMOXET IOo-

&3



CIIy’)KUTh OCHOBOW JUISl TOCJEIYIOLIEr0 CO3JaHHs TOCTOSHHO NEHCTBYIONICH reonH(OpMaIlMOHHO-
MOHHUTOPHUHTOBOH CHCTEMBI, JOCTYITHON JJIS €€ UCTIOIh30BaHus uepe3 HTepHeT.
Pa6ote! nognepxxansl PODU (I'pant Nel15-05-09421-a).

INTEGRATION OF DATA MINING METHODS FOR EARTH SCIENCE DATA ANALYSIS IN
GIS ENVIRONMENT

Nikolov B.P.1, Zharkikh J.I.!, Soloviev A.A." 2, Krasnoperov RI!, Agayan SMm!

'Geophysical Center RAS (GC RAS, Russia)
2Schmidt Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)

b.nikolov(@gcras.ru

This report presents the results of development of the software system for integration of geospatial
data analysis methods in geographic information systems’ (GIS) environment. The developed system
includes the following components:

- mapping web-application for data visualization;

- GIS server for storage and processing of geospatial data;

- constantly updated catalogue of algorithms.

The developed software system provides access to an extensive database of geospatial data and a
set of implemented algorithms, which could be applied to multiple data layers. System requirements are
limited by availability of a web-browser and Internet connection. Algorithmic catalogue includes both
classical methods of geospatial data analysis and clustering methods developed at the Geophysical Center
RAS and based on Discrete Mathematical Analysis.

During the system operation all calculations are performed on the server side, and results are sent
to the client side. The system represents a unified interactive environment for implementing mathemat-
ical algorithms and analyzing results of their application, which justifies its practical importance for the
scientific community in the field of geosciences.

B Hacrosimeii pabote npeacTaBieHbl Pe3yIbTaThl pa3pab0TKU MIPOrpaMMHOT0 KOMIUIEKCA AJIsl HHTe-
rpalyy METOJ0B aHaIN3a TeONPOCTPAHCTBEHHBIX JaHHBIX B Cpejie TeorpaduuecKux HHPOPMAIMOHHBIX
cuctem (I'IC), KoTOpEIil BKITIOYAET B ce0s1 CIICTYIOIIHE KOMITOHCHTHI:

- KapTorpaduuecKoe BeO-IIPUIOKEHHE ATl BU3yaIU3aluH JaHHBIX;

- TC-cepBep nist xpaHeHHs 1 00paOOTKH T€ONPOCTPAHCTBEHHBIX TaHHBIX;

- IOCTOSTHHO TTOTIONHsIeMasi 6a3a alnropuTMOB.

PazpaboTaHHBIN TPOTPAMMHBIA KOMIUIEKC MTO3BOJISIET MOJTy4aTh OCTYI K OOIMIMPHON 6a3e reomnpo-
CTPAHCTBEHHBIX JaHHBIX U HA0OPY peann30BaHHBIX aITOPUTMOB U 00€CTIeYHBACT BOSMOKHOCTD MX IIPHU-
MEHEHHS K MHOKECTBEHHBIM CJIOSIM JTaHHBIX. J{J1s1 paboTHI ¢ CUCTEMOI! ITOJIb30BATENI0 TPEOYIOTCS TOJb-
Ko BeO-Opaysep u MHTepHeT-coeanHeHue. B anropurmMudeckyro 6a3y BXOIAT KaK KJIACCHYECKUE METObI
paboThI ¢ IPOCTpaHCTBEHHBIMHU JaHHBIMH, TaK U pa3pabaTeiBaeMsble B ['eoduznueckom neHtpe PAH me-
TOJbI KJIACTEPU3ALIMH, B OCHOBE KOTOPBIX JIEXKHUT JIMCKPETHBIN MaTeMaTHYECKUN aHAIIN3.

IIpu pabote mporpaMMHOT0 KOMIUIEKCA BCE BBIUUCIIEHHS POU3BOASTCS Ha CEpBEPE, a pe3yIbTaThl
BBIUMCIICHUI TIepeIaloTcs moap30BaTenio. [lanHas cucreMa mpeacTaBiseT co0oil ennHyI0 HHTepaKTHB-
HYIO cpelly Ul MaTeMaTHYECKOHM pealn3aluy aJrOPUTMOB M aHAJIN3a PE3YJIBTAaTOB UX IPUMEHEHUS], YTO
o0ecrieunBaeT ee MPaKTHYECKYI0 3HAYMMOCTb IS HAYYHOTO COOO0IIecTBa B 007JacTH HayK O 3emMIIe.
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FOREST TYPOLOGY ZONING BY GIS
Ananich Y.V ., Yarotov A.E., Kozlov E.A.
Belarusian State University, geography faculty (BSU, Belarus)

geo.ananichyul @bsu.by

In the present work we describe and apply developed algorithms of forest zoning by anthropogenic
influence and transport assesibility to the problem of actions for protection of the unique forest complexes
organization. The algorithms rely on combination of techniques of recreation loads and anthropogenic
transformation definition with adding GIS-analysis methods (incl network analysis). We show that the
recommended level of forest protection depends on transport assesibility, and allocate areas requiring the
highest protection. This project opens the possibility to use the algorithms in sector of biosphere reserves
internal management. The algorithms were tested on real data of forest taxation by construction of a
digital terrain model. Research results mistakes have small probability values.

B Hacroseit paboTe Mbl ONMCHIBAEM U NMPUMEHSEM aJITOPUTMBI 30HUPOBAHUS JIECHBIX Hacaxe-
HUM, B 3aBUCUMOCTH OT CTEIIEHH aHTPOIIOT'€HHOT'0 BO3/AEHCTBHS M TPAHCIIOPTHOM TOCTYITHOCTH, K 337a4e
OpTaHU3aIlMH MEPOTIPHUIATHH MO 3aIuTe 0CO00 IEHHBIX M YHUKAJIBHBIX JIECHBIX KOMIUIEKCOB. AJITOPHT-
MBI OCHOBBIBAIOTCA Ha KOMOMHAIIMM METOAMK OINpPEAETICHHUS] PEeKPEallMOHHON Harpy3ku U aHTPOIOTeH-
HOW TpaHC(hOpMaIiK MPUPOIHBIX KOMITIEKCOB ¢ nobaBienneM metonoB I MIC-ananm3za (B T. 9. ceTeBO-
ro aHanusa). Mbl MOKa3bIBa€M, YTO PEKOMEHAYEMBI YPOBEHb JIECO3ALIUTHBIX MEPOIIPUATHI 3aBUCHUT
OT TPAHCIIOPTHOW AOCTYIMHOCTH, ¥ BBIAEISEM 30HBI, TpeOyromye HanOOIbIIyI0 CTeTeHb 3amuThl. [lo-
JOOHBIN IPOEKT OTKPHIBAET BO3MOKHOCTH BHEIPEHUSI AJITOPUTMOB B 00J1aCTH BHYTPEHHET'O YIIPABIICHUS
OMOJIOTHYECKUMH pe3epBaTaMu. AJITOPUTMBI OBIIIM ONPOOOBAHBI HA peabHBIX JaHHBIX JIECHOM Takca-
UM IPH TOMOIIHU MTOCTPOeHuUs HudpoBoi Mozenn MecTHOCTH. OMHUOKY B pe3ysibTaTaX MCCIICAOBAHUS
MMEIOT MaJble BEPOSATHOCTH.

ATLAS GEOINFORMATION CARTOGRAPHIC SUPPORT OF REGIONAL MONITORING
OF NATURAL AND TECHNOGENIC PROCESSES

Verkhoturov A.A., Melkiy V.A.
Sakhalin State University, Oil and Gas Technical Institute (SSU, Russia)

ussr-91(@mail.ru, vamelkiv@mail.ru

Correct and reliable quantification of the changes occurring under the influence of natural and an-
thropogenic processes is only possible when the system that monitor, provided cartographic materials,
allowing them to identify with sufficient detail and to necessary scale. Special technology should be used
to solve those problems. As result of researches the regional monitoring system, which laid the basis for
algorithms and technology system atlas geoinformation mapping (SAGIM).

These are methods were used in the work: of mathematical and GIS mapping, statistics, complex
physical and geographical, spatial analysis, thematic interpretation and others.

During the study found correlations external changes in the relief occurring in the lithosphere of
natural and technosphere processes and their causes, their directional indicators identified. Developed
recommendations for the optimizing the functioning of the regional monitoring system on the basis of
atlas geoinformation mapping. It was determined the composition and technical equipment necessary for
the operational system of drawing up the maps of conditions, monitoring and forecast maps.

Thus, theory has been developed, and founded the methodological basis of the system atlas geoinfor-
mation mapping of the Sakhalin Region, on the basis of which it is possible to organize a comprehensive
regional monitoring of natural and technogenic processes using geoportal technologies.
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GIS TECHNOLOGY OF LANDUSE ASSESSMENT FOR THE PURPOSE OF MONITORING
THE NEW MOSCOW TERRITORY (FORMER PART OF MOSCOW OBLAST REGION)

Sakirkina M.A.
Faculty of Geography MSU (FG MSU, Russia)

masakirkina@gmail.com

Ecological and geographical research focuses on the analysis of the environmental situation and its
dynamics, to identify the spatial and temporal variability of the components of natural environment areas,
planned to use in different ways. In the work we assess the natural resources within the watersheds char-
acterized by unity of substances and energy transportation. This study is dedicated to the development of
efficient methods for modelling terrain, providing the solution of problems of ecological and geographi-
cal research at the regional level. A system of quantitative morphometric analysis methods of relief was
developed. Also it includes the methods of detection and analysis of DEM errors. The structure of the
geodatabase can store, analyze and visualize the results, together with data on land use, allowing you to
assess the land and to detect violations.

The designed structure of the thematic geodatabase enables effective storage, analysis and visualiza-
tion both modelling results and land use data. It allows assessing lands and detecting violations of land
use.

Test sites are located within New Moscow, former part of Moscow oblast administrative region. Fur-
ther, it is planned to extend the contents of a geodatabase to assess the state of land resources in order to
identify areas prone to the potential development of dangerous processes.

Dkonoro-reorpaduueckue UCCICTOBAHIS HATTPABICHEI HA aHAIN3 DKOJIOTHYECKON 0OCTAaHOBKH U €€
JMHAMHKH, Ha BBISBJICHHE MMPOCTPAHCTBEHHON U BPEMEHHONW M3MEHUYUBOCTH KOMIIOHEHTOB ITPUPOHOU
Cpeabl TEPPUTOPUH, TUIAHUPYEMBIX K Pa3HOMY MCIOJb30BaHUIO.

B pabote nmpoBoauTCs OIIEHKa TPUPOIHBIX PECYPCOB B IIpeIeiaX €CTeCTBEHHBIX TPAHHUII - BOAOCOOP-
HBIX 0acCeHOB, XapaKTePU3YIOIIUXCs SIMHCTBOM IMPOLIECCOB MEepeHoca BellecTa u dHepruu. Kapro-
rpaduyueckre MaTepralibl COCTABICHBI HA YYAaCTKH B IpeEJeNiax BOJIOCOOPHBIX 0acCceHOB, TNIAHUPYETCS
paciupuTh B Ipeieax Beel uccieayemMon teppuropuu. B paboTe pa3paboTaHbl 1 UCIIOIE30BaHBI METO-
I MOP(OMETPHUIECKOTO aHAIN3a pebeda, B T.4. OMPEICIITIOTCS U BEISBIISIOTCS OIMMUOKH, TIOTYUCHHBIC
npu coctaBiaeHuu LIMP.

Pa3zpaborana cTpykTypa 6a3bl T€OJaHHBIX, MTO3BOJISIONIAS XPAHUTh, AHATM3UPOBATh U BU3YaJIH3U-
pOBaTh MOJYYEHHBIE PE3yNbTAaThl COBMECTHO C JAHHBIMHU O 3€MJICTIONB30BAHUHM, ITO3BOJISISI IPOBOAUTD
OLIEHKY 3€MeJlb U BBISBIIATh HapyluleHus. TecToBble yU4acTKH paclonoKeHsl B npeaenax HoBoit Mock-
BEIL. [Imanupyercs pacmupenue conepykanus 0a3pl FeOJaHHBIX U KapTorpadudeckol 0a3bl JaHHBIX JJIS
OLIEHKHM COCTOSIHUSI 3€MEJIbHBIX PECYPCOB C LEJIbIO ONPEAEIECHU TEPPUTOPUH, MPEIPACTIOIOKEHHBIX K
MOTEHIIUAILHOMY Pa3BUTUIO OMACHBIX MTPOLIECCOB.
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GEOGRAPHICAL INFORMATION SYSTEM FOR EARTHQUAKE PREPARATION
MONITORING AND SHORT-TERM EARTHQUAKE PREDICTION ON THE BASIS OF THE
SEISMOTECTOGENESIS CONCEPT

Shopin S.A.!, Doda L.N.", Bubnenkov D.I.”

Tula State University (TSU, Russia)
ZRussian Space Systems Corp. (Russia)

sshopin@mail.ru

Structure and capabilities of specialized desktop geographical information system realizing the em-
pirical scheme of short-term earthquake prediction and the methodology of seismotectogenesis concept
are considered. System realizes the joint analysis of geophysical parameters using GIS technologies and
allows to perform short-term earthquake prediction with the following uncertainties: for location of epi-
center — +7°, for date — +2 days, for magnitude — +0.2.

System consists of several modules:

— data acquisition module realizing automatic downloading of geophysical data from Internet servers,
referencing and reprojection of satellite images and raster geospatial data (i.e. total ozone content anoma-
lies);

— ground data analysis module realizing plotting of geophysical parameters (geomagnetic, proton
migration, telluric, atmosphere electricity, special gravimetric data, earth rotation parameters etc.) on the
same time axis;

— cartographic module realizing preparation of specialized maps containing satellite images, raster
geospatial data, seismomagnetic meridians and zones of potential earthquakes.

Cartographic module has the capability to use additional raster layers (maps of surface latent heat
flux, OLR and corrections of atmospheric chemical potential).

System was developed using open source software.

The work was financially supported by the Ministry of Education and Science of the Russian Fed-
eration (contract No. is 14.577.21.0109, project UID is RFMEFI57714X0109).

87



88



MATHEMATIC MODELING FOR
EARTH SCIENCES

MATEMATHUYECKOE MOJEJIMPOBA-
HUE B HAYKAX O 3EMJIE
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WAVE MODEL OF GEODYNAMIC PROCESS
Dolgaya A.A."2, Vikulin A.V.!, Gerus A.L"3

!nstitute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2Kamchatka State Technical University (KSTU, Russia)
3Vitus Bering Kamchatka State University (KamSU Vitus Bering, Russia)

adolgaya@Xkscnet.ru

The paper presents the research results of planetary geodynamic (seismic and volcanic) process reg-
ularities. It was shown that geodynamic process has the property of cyclicity (quasi-periodicity) with a
common period 79 = 250 years. The phenomenon of migration (regular spatial and temporal distribution
of earthquakes foci and volcanic eruptions) studied by authors made it possible to suppose the wave nature
of geodynamic process. The study also revealed that there is a dependency between the energy charac-
teristics and the migration velocities of seismic and volcanic activity. Parameter p, which characterizes
coefficients of these dependencies, is sensitive to the tectonic setting in the region and is a persistent vec-
tor, which can be regarded as an analogue of the angular momentum of geodynamic process. Based on
these data, the authors suggested the geodynamic process wave model within the framework of rotational
concept of geomedium movements.

The model is based on the one-soliton solutions of the sine-Gordon equation, which describes the
movement of the block chain. This solution in physically understandable way depends on the modulus
of momentum. This makes it possible within the framework of physical concepts to model the migration
of seismic and volcanic activity as the wave-particle process with the properties of short- and long-range
actions and according to this model to consider seismicity and volcanism as a display of uniform wave
geodynamic process.

B pabote npuBeneHbI pe3yabTaThl UCCIEIOBAHUS 3aKOHOMEPHOCTEH MIIaHETAPHOTO T€OAMHAMMYE-
CKOT0 (CeiCMUYeCKOTO U ByJIKaHUIECKOT0) Tporiecca. bputo mokazaHo, 9To TeOAMHAMHYECKUH MPOIIecCe
o0nasaeT CBOMCTBOM NEPUOAMYHOCTH (LUKINIHOCTH) C OCHOBHBIM TiepuoaoM 1o ~ 250 net. Mccneno-
BaHHOE aBTOpPaMHU SBJICHHE MUTPAINH (3aKOHOMEPHOTO ITPOCTPAHCTBEHHO-BPEMEHHOTO PaCTIpeACICHUS
0YaroB 3eMJICTPSICEHUN 1 U3BEPKEHHUN BYJIKAHOB) IMO3BOJIMIIO TIPEIIONIOKUTH BOIHOBYIO MTPUPOJY T'€O-
JMHAMHUYECKOTO0 mpoliecca. MccaenoBanne Takke MmoKa3ano, 9YToO CYIIECTBYET CBA3b MEX Ty SHEpTeTHYe-
CKUMHU TIapaMeTPaMH U CKOPOCTSIMHA MUTPAIIH CEHCMUYECKOM U BYJIKAaHMYECKOW akTuBHOCTH. [Iapamerp
P, XapaKTePU3YIONIUH 3Ty 3aBUCUMOCTbD, TyBCTBUTEIICH K TEKTOHIHYECKOH 00CTAHOBKE B PETUOHE U TIPE/I-
CTaBIISIET COOOH BEKTOPHYIO COXPaHSOIIYIOCS BEIIMYHHY, SIBIISIONIYIOCS aHAJIOTOM MOMEHTa UMITYJIbCa
reoJMHAMUYECKOro Tmpoliecca. Ha ocHOBaHUM 3TUX JaHHBIX aBTOPAMH MPENJIOKEHA BOJTHOBASI MOJAEITH
TeOMHAMUYECKOTO MPOIecca B paMKax POTAI[MOHHBIX MTPEICTABIECHHHA O TBIKEHUSIX T€OCPEIbl.

Mopnens OCHOBaHa Ha OJHOCOTUTOHHOM PEUICHUH YpaBHEHUS CHUHYC-I OpIOHA, OMUCHIBAIOIIETO
IBIDKEHUE 1enoyku 0710koB. Takoe pemrenne (pr3myecKy MOHITHBIM CITOCOOOM 3aBHCUT OT MOZYJISI UM-
MmyJibca. DTO MO3BOJIAET B paMKaxX (PU3MUYECKUX MPEJCTABICHUN MOJCIUPOBATh MUTPAIMIO CeicMUYe-
CKOH M BYJTKAHHYECKON aKTUBHOCTH KaK KOPITYCKYJIIPHO-BOJTHOBOH TIPOIIECC CO CBOMCTBaMH OJM3KO- U
JALHOJICHCTBUS M pacCMaTpUBaTh CEHCMHYHOCTh U BYJIKAHM3M KaK MPOSBICHUS €IWHOTO BOJHOBOTO
Te0MHaMHYECKOTO MPOoIIecca.

OIL SPILL MODEL TAKING INTO ACCOUNT ADDITIONAL SOURCES AND LOSSES
Aseev N.A., Sheloput T.O.
Moscow Institute of Physics and Technology (MIPT, Russia)
nikita.aseev(@phystech.edu

The study is devoted to the new oil spill model describing the propagation of a slick at the sea sur-
face. The model is two-dimensional and applicable to instant leakages at the sea surface. The model
describes basic processes of the oil slick evolution: oil transport due to currents, drift under the action
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of wind, spreading on the surface, evaporation, emulsification and dispersion. Such parameters as slick
location, mass, density of oil, water content, viscosity and density of “water-in-oil” emulsion are mod-
eled. The model is also capable of taking into account additional sources and losses of oil.

The model relies on experimental and theoretical open-source investigations on the processes of oil
transport and degradation. The core of the model consists of the random walk technique. According to
this technique, the slick is divided into the crowd of smaller parts (so called markers). Coordinates and
basic physical and chemical parameters are calculated for each marker. Transport of the whole slick is
described by means of trajectories of all markers. Changing in physical and chemical parameters is used
to describe the correspondent changes in physical and chemical parameters of the slick. New equation is
obtained to calculate the evolution of mass of markers. The equation is based on additional oil losses. It
takes into account oil spreading, evaporation and dispersion. Explicit methods of time discretization are
used for numerical solution of the system of equations.

A range of numerical experiments was conducted to model the parameters of the oil spill resulted in
an accident at the surface of the Baltic Sea. The results qualitatively reconstruct observations. However,
more precise comparison is required for the model adjustment using experimental data.

The work was supported by Russian Foundation for Basic Research (project No. 16-31-00510).

PREDICTION ALGORITHMS OF ECONOMIC EFFICIENCY OF OIL AND GAS PROJECTS
Dushenin D.1., Milyaev D.V., Suharev S.B., Vikentieva N.A., Savelieva A.D.

Siberian Research Institute of Geology, Geophysics and Mineral Resources
(AO «SNIIGGiMS», Russia)

dmdushenin@rambler.ru

In this work we present a brief description of the methods implemented in the new software package
that allows us to carry out an assessment of economic efficiency of oil and gas projects implemented in the
licensed subsoil blocks. The algorithms we used are based on classical tools of mathematical economics,
hydrodynamics, the theory of probability and mathematical statistics, which were adapted to the oil and
gas production geology. This approach allows us to obtain geological and economic calculations with a
high accuracy. The software package was tested on real projects of geological exploration and production
in East Siberia and it is currently used in the work of JSC “SNIIGGiMS”.

B pabote npeacTaBieHo KpaTKOE ONMICAHNE METOOB, PEaTM30BAHHBIX B HOBOM IIPOTPAMMHOM KOM-
IUIEKCE, MTO3BOJISIONIEM BBIIOIHATH OLIEHKY SKOHOMUYECKOH 3(PeKTUBHOCTH HE(PTEra30BbIX IPOEKTOB,
OCYULIECTBIIIEMBIX HA JIMLEH3UOHHBIX YYaCTKax Help. B OCHOBY MpUMEHSAEMBIX aITOPUTMOB 3AJI0KEHBL
KJIACCHYECKHE MHCTPYMEHTAPUN MaTEMATHIECKON DKOHOMMKHY, THAPOJUHAMUKH, TEOPHH BEPOATHOCTH U
MaTeMaTU4ecKOW CTaTUCTUKH, alalTHPOBaHHbIE K HeTe- U ra3onpombIcioBoii reoorud. CoBMecTHOE
HCIIOJIb30BAHUE BHIOPAHHBIX MOAXOA0B MO3BOJISET IOJIyYaTh re0JIOr0-3KOHOMUUYECKHUE PacyeThl 10CTa-
TOYHO BBICOKOW TOUHOCTH. IIporpaMMHBINH KOMIUIEKC MPOMIEN arpobalnio Ha peaqbHbIX MPOEKTax Mo-
WCKOB ¥ J100BIYM yTiieBogopoaoB Bocrounoit CubOupy 1 B HACTOAIIMKA MOMEHT HCIIONB3YyeTCs B paboTe
AO «CHUUITuMC» Ha NOCTOSIHHOM OCHOBE.

GEOMECHANICAL AND INFORMATIONAL ASPECTS OF FAULT ZONES MODELS
Bogomolov LM/ Zakupin A.S.!, Kamenev P.A., Prytkov AS1 Sychev V.N.2

'Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia),
ZResearch Station of Russian academy of Science in Bishkek city, (RS RAS, Kyrgyzstan)

l.bogomolov@imgg.ru

The presentation involves experimental (based on field measurements) and theoretical part, linked
by their orientation to analyze dynamic processes in fault zones. Such processes determine the transition
from locked state of the fault or slow steady motion its sides (the creep) to accelerated stick-slip. So,
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the topic is of great interest both for the seismology and geoinformatics, particularly to the problem of
self organized criticality (SOC) in the Earth Crust. In the first part of the work we focused attention
on the GNSS data which were obtained at Yuzhno- Sakhalinsk station. One can treat these data as a
signature of Sakhalin modern Geodynamics (regional level) and displacement over Aprelovsky Fault
(on local level). The statistics of fluctuations and probability distribution function for the long raw of
the measurements were built. The results noted that some spikes in the raw may be events of real slip,
which are similar to silent or slow earthquakes rather than random fluctuations. The theoretical model
presented in the second part allowed explanation of the non-steady motion (oscillations) occurrence. This
model took into consideration well-known “rate and state” friction law for contacting surfaces and energy
exchange between fault zone and surrounding medium.

Jlokian BKIIIOYaeT SKCIEPUMEHTAIBHYIO (OCHOBAaHHYIO Ha ITOJIEBBIX H3MEPCHHUSAX ) U TEOPETUIECKYIO
YacTH, CBSI3aHHBIE CBOEH OPHEHTALMEN HA aHAIN3 AMHAMHUYECKHUX IIPOLECCOB B Pa3lIOMHBIX 30Hax. Ilo-
JOOHBIE IPOLIECCHI MIPEIONPEACIAIOT IIEPEX0A OT COCTOSHMSA MOKOSI MM MEIUIEHHOTO CTalliOHApHOI'0
JBIDKEHUS! OeperoB paznoma (Kpura) K IOABMKKE ¢ yCKopeHueM. TeMa mpeacTaBiseT HHTepec Kak s
CeliCMOJIOTUH, TaK U IJIs FeOMH()OPMATUKH, B YACTHOCTH B CBS3U C MPOOJIEMOH caMOOpraHU30BaHHOMN
kputnuHoct (COK) B 3emHOl kope. B mepBoii wacTu paboTel BHUMaHKHE (HOKYCHpYETCsS Ha JaHHBIX
GNSS, nonyuyenHsIx Ha ctanuy FOxxHO-CaxanuHCcK. OTH JaHHBIE HA PETHOHAIBHOM YPOBHE OTPAXKAOT
COBpPEMEHHYIO reofiMHaMuKy CaxallnHa, a Ha JJOKaJIbHOM YPOBHE MOTYT paccMaTpUBaThbCs KakK MposiBIIe-
HUE CMEIIECHUS BI0JIb ANIPEIOBCKOr0 pasnoMa. JJis JIMHHOrO psijia U3MEPEHUH TOCTPOEHA CTaTUCTHKA
¢dykTyaunii 1 GQyHKIUS pacipeaecHus BEpOATHOCTH. Pe3ynbTaThl CBHACTENBCTBYIOT, YTO HEKOTOPBIE
BCIUIECKH B JUIMHHBIX PAJaX MOTYT O3Ha4aTh pPeajbHbIE COOBITHS MPOCKAIB3BIBAHMS 10 pa3jioMy, aHa-
JIOTMYHbIE THXMM WM MEIJICHHBIM 3eMJIETPSICEHUSAM, a HE IIPOCTO CIIydalHbIMU (QiIyKTyarusmu. Teo-
peTuyeckasi MOJielNb, PeACTAaBICHHAs BO BTOPOI 4acTH, MMO3BOJINIA OOBSCHUTh BOSHUKHOBEHHUE HECTa-
LMOHAPHBIX ABMXCHUI (KoseOaTeapbHOro THNa). B Moneny NpuHAT B pacueT N3BECTHBIA 3aKOH TPEHHUS,
3aBUCSILETO OT CKOPOCTH, IJIs1 KOHTAKTHPYIOIIUX OBEPXHOCTEH M SHEPreTHIeCKUi 0OMEH MeX Ly 30HOH
pasyioMa U OKpy>Karolieh cpeaou.

INFORMATION FLOW TRANSFER BASED ON SCATTERED OPTICAL RADIATION IN
AIR AND WATER MEDIA

Belov V.V., Tarasenkov M. V.
V.E. Zuev Institute of Atmospheric Optics SB RAS (IAO SB RAS, Russia)
belov@iao.ru

Some theoretical and experimental results on atmospheric (underwater, atmospheric-underwater,
and underwater-atmospheric) opto-electronic communication are considered in the present work. Ex-
periments have been performed to estimate the possibility of information transfer through bistatic com-
munication channels based on scattering and reflection effects. The efficiency of competing algorithms
of the Monte Carlo method aimed at investigation of the transfer characteristics of these communication
channels has been compared.

B paboTe paccMOTpeHbI HEKOTOPBIE TEOPETUUECKUE U AIKCIICPUMEHTAIBHBIC PE3YJIbTaThI, CBI3aHHBIC
¢ aTMocdepHoOii (ITOIBOTHON, AaTMOC(HEPHO-TTOIBOTHOM, ITOIBOIHO-aTMOC(HEPHOIT) OIITUKO-3JIEKTPOHHOM
CBA3BIO. 3KCHCpI/IMGHTLI IMPOBEACHKI C ICJIbIO OLICHKU BO3MOXKXHOCTHU IIE€peaavn I/IH(bOpMa]_[I/II/I 110 6I/ICT3-
TUYIECKUM KaHajaM CBsI3U, OCHOBAaHHOU Ha 3(eKTax paccessHus U oTpakeHus. OCyIeCTBICHO CpaBHe-
HUE TPYIOEMKOCTEeH KOHKYPUPYIOIIUX aIropuTMoB Metoaa Monte-Kapio 11 uccnenoBaHus nepena-
TOYHBIX CBOICTB HOZ[OGHI)IX KOMMYHHKallMOHHBIX KaHAJIOB.
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OPERATIONAL DATA PROCESSING MODULE IN THE VARIATIONAL DATA
ASSIMILATION SYSTEM “INM RAS - BALTIC SEA”

Zakharova N.B.
Institute of Numerical Mathematics RAS (INM RAS, Russia)

zakharova_nb@mail.ru

The work is devoted to the processing of the hydrophysical observations in the variational data as-
similation system “INM RAS — Baltic Sea”.

The data processing module is a software complex for the observation data downloading, interpola-
tion of data on the numerical model grid and the received data verification.

One of the data sources that is used in the work is a Marine environment monitoring service
(http://marine.copernicus.eu/), supported by the European project Copernicus. It is an international pro-
gram for Earth observations, which provides many opportunities for study, research and environmental
monitoring.

It is necessary to conduct an additional verification of the observation data before they are used
in a range of hydrodynamics problems because there may be errors in data even after calibration and
validation that have been made by information centers. Verification is conducted on the satellite sea
surface temperature data. The method of additional verification of the satellite data is described. It is
based on statistical approaches and allows one to set general features that are typical for the entire set of
temperature field realizations. The results of this method applied to the real-time data are presented in the
work.

The study was supported by the Russian Science Foundation (project Ne14-11-00609).

B Hacrosmieir paboTe mpencTaBieH OJOK 00pabOTKH THUAPOGU3MYECKHX HAHHBIX IS
Nudopmammonno-eruncnutenbuoit cucremsl (MBC) «MBM PAH — banrmiickoe mope». Paspa6o-
TaHHBIN OJIOK TpeAcTaBisieT co00i MPOrpaMMHBIA KOMIUIEKC IS OMEPATHBHON MOJKAYKH JaHHBIX
HaOJIOZCHNH, UX UHTEPIIONIALINY HA pacCUeTHBIE CeTKU YMCICHHOM MoJIeny TepMoAMHaMuKu banTuiicko-
r'0 MOPS ¥ BepU(HUKALINH TTOTyIaeMBIX JTaHHBIX.

OnHMM U3 UCTOYHHMKOB JJAHHBIX HaOMOACHUH, uenonb3yembix B UBC, sBisercst CepBrcC 0 MOHH-
TOPUHTY B MOJISITMPOBAHUIO COCTOSTHUS MOPCKuX cpe (http://marine.copernicus.eu/), moanep>kuBacMbIit
eBponeiickuM npoekToM KorepHukyc.

B pabore mokazana HeOOXOIUMOCTh IPOBOIUTE JOIIOJHUTEIHHYIO BepU(DHUKAIIIIO JAHHBIX HAOIIO-
JIeHHH, T.K. JaKe TT0CIIe KAIMOPOBKY 1 BAITMIALIMY B IIEHTPAX, IPEJOCTABIAIONUNX HH(POpMAIUIo, B 1aH-
HBIX MOTYT OCTaBaTbcs OMMOKH. Heo6X0arMOCTh IPOBEIEHN TOTIOTHUTEIbHON BepH(UKAIIIH JAHHBIX
000CHOBaHAa Ha IpUMeEpE ONEPaTUBHBIX JAHHBIX HAOMIOACHUN O TeMIepaType moBepxHocTy banTuiicko-
ro MOpS, TTIOTy4aeMBbIX CO CIIyTHHKOB. OIUCaH METOJI, peaIn30BaHHbIIN 1715 TPOBEIEHHS TOTIOIHUTENb-
HOW BepU(pHUKAINH TaHHBIX, OCHOBAaHHBII HAa CTATHCTUYECKHUX TOJXO0/aX, KOTOPBIE MO3BOJISAIOT YCTaHO-
BUTH 001I1e 0COOEHHOCTH, XapaKTepHbIe U BCEro Habopa peaiau3auuii moius temmeparyp. [Ipeacras-
JIEHBI pe3yJIbTaThl pabOTHl YKa3aHHBIX IPOLEIY].

Pabora Brimonnena npu noaaepxkke Poccuiickoro Hayunoro ¢onzaa (mpoext 14-11-00609).

VARIATIONAL DATA ASSIMILATION SYSTEM “INM RAS - BALTIC SEA”
Parmuzin E.I!, Agoshkov V.12 Aseev N.A.?, Zakharova N.B.., Sheloput T.0.2

'Institute of Numerical Mathematics RAS (INM RAS, Russia)
Moscow Institute of Physics and Technology (MIPT, Russia)

parm@m.inm.ras.ru

Development of Informational-Computational Systems (ICS) for data assimilation procedures is one
of multidisciplinary problems. To study and solve these problems one needs to apply modern results from
different disciplines and recent developments in mathematical modeling, theory of adjoint equations and

93



optimal control, inverse problems, numerical methods theory, numerical algebra, scientific computing
and processing of satellite data. Special problems and questions arise while effective ICS versions for PC
are being developed. In this work the results on the ICS development for PC-ICS “INM RAS — Baltic
Sea” are presented. We discuss practical problems studied by ICS (modeling thermodynamical param-
eters of the system, oil spill propagation and a risk of oil pollution, optimal ship route, etc.), parallel
implementation and the Interface of ICS. In the calculations we used daily sea surface temperature obser-
vations from Danish meteorological Institute, prepared on the basis of measurements of the radiometers
(AVHRR, AATSR and AMSRE) and spectroradiometers (SEVIRI and MODIS). In the direct model the
spatial resolution of the grid with respect to the horizontal variables are 0.0625*0.03125 degrees and the
time step is 3 minutes. The results of ICS “INM RAS — Baltic Sea” testing are presented. The study was
supported by the Russian Foundation for Basic Research (project Ne16-01-00548, 16-31-00510-mol-a)
and project Ne14-11-00609 by the Russian Science Foundation.

VARIATIONAL DATA ASSIMILATION IN PROBLEMS OF MODELING WATER AREAS
WITH LIQUID BOUNDARIES

Sheloput T.O.", Agoshkov V.I.":?

"Moscow Institute of Physics and Technology (MIPT, Russia)
%Institute of Numerical Mathematics RAS (INM RAS, Russia)

sheloput@phystech.edu

The work is devoted to the investigation and numerical solution of one data assimilation problem
appearing in cases of modeling water areas with liquid boundaries. By “Liquid boundaries” we mean
“water-water” boundaries (southern boundaries of the Indian Ocean, northern boundaries of the Barents
and Kara Seas, boundaries passing through straits, mouths of rivers, etc.).

The problem of determination boundary functions on liquid boundaries is one of important problems
of modern geophysics. The accuracy of calculated velocity, temperature and salinity fields is strongly
dependent on the proper definition of boundary conditions. This also influences further practical calcu-
lations, for example, in problems of modeling oil spreading.

This work relies on the common methodology of investigation and solution of inverse problems and
optimal control problems. One approach to modeling water areas with liquid boundaries described in this
work is based on variational data assimilation methodology. The investigation and numerical solution of
the temperature assimilation problem was carried out. An iteration algorithm was suggested, convergence
conditions were formulated and numerical experiments confirming theoretical results were also carried
out.

The work was supported by the Russian Foundation for Basic Research (project 16-31-00510
mol_a).

Hactosmias paboTa mocBsIieHa UCCIICAOBAHUIO U YUCICHHOMY PEIICHUIO OJTHOW 3a/la4yy BapUallu-
OHHOW aCCHUMUJISAIINH JTAHHBIX HAOIIOACHUH, KOTOPasl BOSHUKACT TIPH MOJICIHPOBAHUHN THAPOTEPMOIU-
HaMUKH B aKBaTOPHUSIX C XKUAKUMH rpanutiamu. [lox ““xuaxkuMu” (OTKPBITBIMU) TPAHULIAMU aKBATOPUU
B JJAHHOW paboTe MOapa3yMeBarOTCs TPaHUIIBI THIIA “‘BOJa-BOJIA”, HAIPUMED, FO’KHBIC TPaHUIIB! MHTmii-
CKOT'O OKeaHa, ceBepHbIe IrpaHulibl bapenuesa, Kapckoro mopei, rpanuiibl, IpoXoAsIiyie Mo MPoJIuBaM,
YCTBSIM PEK H T.]I.

[IpoGnema 3amanus TpaHUYHBIX YCIOBHH Ha JKHIKHX TPAHMIIAX SBISICTCS OJHON M3 BaXKHBIX IPO-
O1ieM coBpeMeHHOH reon3uKku. TOYHOCTE yueTa rpaHMYHBIX YCIOBUH CYIIIECTBEHHO BIHSET Ha COOTBET-
CTBHUE BBIYUCIIIEMBIX TTOJICH TCUCHUH, TEMITEPaTyphl M COJICHOCTH HA0JII0TaeMbIM KaK B KIIMMATHYECKUX
3a/1a4ax, Tak U B 33Jja4ax OMepaTUBHOTO POTHO3a. JTO, B CBOIO 0UEPE/Ib, CKa3bIBACTCS HA MTOCIIETYIOIIIX
MIPUKJIAIHBIX pacueTaX, B YaCTHOCTH, B 3aJ1a4Ue O PAcIpOCTPaHCHUH HE(TH 10 TIOBEPXHOCTH MOPS.

B ocHoBe HacTosiIel paboThl JISKUT 0O0IIas METOJOJIOTHS UCCIICOBAHUS U PEIICHUs 00PaTHBIX
3a/a4 ¥ 3a/1a4 ONTUMAaJIBHOTO yIpaBlieHUs. B paMkax pa®OTHI U37I0KEH OOIIHI MOAX0M K MOICIUPO-
BAaHUIO TUAPOTEPMOJUHAMUKH B aKBAaTOPHUIX C KUJIKUMH IPaHULAMHU, OCHOBAaHHBIA HAa BapUallMOHHON
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ACCHMWJISIIIMY JTAHHBIX HAOJIOJICHHIA, a TAKXKE MPOBEJICHO MCCICIOBAHNE U YUCIICHHOE PEIICHUE 3a/1a4H
ACCUMIISAIINHY TAHHBIX O TEMITepaType. belT MpeaioskeH HTepaIliOHHEIN alTOPUTM I10 PEIICHUTO TaHHOH
3aja4u, C(OPMYITHPOBAHBI YCIOBHUS €r0 CXOJUMOCTH, a TAKXKe MPOBEICHBI YHCICHHBIE SKCIIEPUMEHTEI,
TIOATBEPINBIIIHE MTOYICHHEIC TEOPETUICCKUE PE3YIbTATHI.

Pabora BemosaeHa npu noanepxke PODU (rpant 16-31-00510 moin_a).

RESEARCH INFORMATION MANAGEMENT SYSTEM AS A BACKBONE OF SCIENTIFIC
INSTITUTION RESEARCH TRACKING, ASSESSMENT, REPORTING AND
REPRESENTATION

Kosyakov D.V., Dochkin D.A.
Trofimuk Institute of Petroleum-Gas Geology and Geophysics SB RAS (IPGG SB RAS, Russia)
kosyakovdv(@ipgg.sbras.ru

Nowadays we can see permanently increasing demand for actual data on research activities and
output from scientists, research institution management, regulatory government authorities, and general
public. As a response to these needs, we have seen increased use of information systems for integrated
management of information about the research life-cycle, capable to track research activities, provide
analytics, reporting, and representation of research output. Starting with the collection of aggregated
information, such systems rapidly evolve in the direction of tracking of every stage of scientific research in
progress. Amount of collected data requires a lot of extra work from researchers or deep integration with
other external and internal information systems to avoid unnecessary duplicate data input. In this work we
examine a case study of integration of research information management system and other institution’s
information systems to provide a consistent way to capture necessary data throughout research life-cycle.

MODELING OF BLOCK GEOMEDIUM ROTATIONAL MOVEMENTS USING
SINE-GORDON EQUATION
Gerus A.L" 2, Vikulin A.V.!

nstitute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2Vitus Bering Kamchatka State University (KamSU Vitus Bering, Russia)

gerus@Xkscnet.ru

The rotational model of a block-structured geomedium was built to describe seismicity within the
Pacific Ocean margin. Block movements in this model are mathematically represented by the sine-Gordon
equation. This equation has solutions in the form of solitons — solitary waves that interact elastically, just
like particles do.

Relying to the perturbation theory that was developed by D. McLaughlin and A. Scott, we have added
the effects of force moments deviation from equilibrium positions and boundary friction to our equation
for more accurate description of a real seismic process.

It is shown that such equation as a part of the rotational model allows to quantitatively describe such
important characteristics of a seismic process as its foreshock and aftershock stages and the strongest
earthquake between them. Moreover, the results of numerical modeling of a seismic process are consistent
with real experimental data.

Jist G110K0BOI Teocpeibl Ha IIpUMepe CeHCMUUECKOro Mpoliecca B Ipeiesiax OKpanHsl Tuxoro oke-
aHa IIOCTPOEHA POTALMOHHAS MOJIENb. B pamMkax 3Toi MoJieNu IBM)KEHUE [IEMOYKH OJIOKOB MaTeMaTHye-
CKH IIPEJICTABICHO ypaBHEHUEM CHHYC-1 0poHa. DT0 ypaBHEHHE AOIMYCKaeT PEIICHHS B BUE COJTUTOHOB
— YEIUHEHHBIX BOJIH, MTOJ00HO YacTHIIaM COXPAHSIOUINX CBOIO CTPYKTYPY IOCIJIE€ CTOJIKHOBEHUS C ApY-
I'MMHU TAaKUMH BO3MYILCHUSAMH.

Onwupasce Ha TEOPUIO BO3MYLICHUH, pa3paborannyro . Maknadauaom u 3. CKOTTOM, MBI I0TIOJI-
Hun ypaBHerne CI' addextamu OTKIIOHEHHS MOMEHTOB CHJI OJIOKOB OT PaBHOBECHBIX MOJIOXKEHHN U
TpeHUsI Ha FpaHuLaX AJ1st Oojiee TOYHOTO ONKCAHHUS PeallbHOTO CEHCMUUECKOTo Mpoliecca.
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[oka3zaHo, 4TO Takoe YpaBHEHUE B paMKaX POTAI[MOHHOW MOJIENIM TO3BOJISIET KOJIMYECTBEHHO OIIH-
caTh TaKre Ba)KHbIE CBOMCTBA CEHCMHYECKOTO ITpoIiecca, Kak ero (hOpIIoKoBYIO U a)TEPIIOKOBYIO CTa-
JIMH ¥ 3aKITIOYCHHOE MEXy HIMH CHIIbHEHIIIee 3emieTpsiceHre. [Ipu 3ToM pe3yabTaThl YUCIEHHOTO MO-
JETUPOBAHMS CEHCMHUYECKOTO TIPOIIecca COTIACYIOTCS ¢ DKCIIEPUMEHTATLHBIMY TAHHBIMH.

APPROACHES TO THE DESCRIPTION OF THE EVOLUTIONARY PROCESSES IN THE
ATMOSPHERE

Somsikov V.M.
Institute of lonosphere, Almaty, Kazakhstan

vmsoms@rambler.ru

The approaches to the description of the evolution of the atmosphere due to the fact that her condi-
tion is controlled by external factors are studied. It is shown that the atmosphere must be considered as
open nonequilibrium dynamic system for the description of evolutionary processes. The difficulties that
arise when creating mathematical models of evolution of the atmosphere are discussed. In particular, the
difficulties associated with the information necessary to providing of the model by the number of data,
the nonlinear transformation of the flow of incoming and outgoing of the radiation energy into the atmo-
sphere and the dependence of the atmosphere evolution from the natural and anthropogenic factors. The
ways of the development of the mathematical formalism to describe open nonequilibrium dynamical sys-
tems are considered. Modified equations to describe of the open atmosphere are offered. The fundamental
problems of physics, necessary for the construction of an evolutionary model of the atmosphere.

[Ipennararorcs moaxoAp! K OMMCAHUIO MPOIIECCOB 3BONIOLNUU aTMOC(EPDI C YIETOM BapHaluii BHEIII-
Hux ¢paxTopos. [lokaspiBaeTcs, 4To U151 ydeTa 3BOIIOLMOHHBIX IPOLIECCOB, aTMOC(hepy HEOOXOIMMO CUH-
TaTh OTKPBITOH HEPAaBHOBECHOM TMHaMH4eckol cucteMoil. O6CyXaaroTcst TPYJHOCTH, KOTOPBIE BO3HU-
KaloT IPU IOCTPOSHUH MaTeMaTH4YeCKUX MOJIENICH 3BOIIOIMOHHON aTMocdepsl. B yacTHOCTH, TpyAHO-
CTH, CBsI3aHHBIE ¢ MH(OPMALMOHHBIM O0ecIieueHHEeM MOJEIN HEOOXOIUMBIM PSIOM NaHHBIX, C HEJHU-
HEHHOCTBIO TpaHCc(OpMaIiH TOTOKOB ITOCTYHAIOIIEH B aTMOCc(epy U YXOASIIEH COITHETHON SHEPTHH, C
3aBUCHMOCTBIO POLIECCOB IBOJIOMH OT €CTECTBEHHBIX M AaHTPOIIOr€HHBIX (hakTopoB. PaccMaTpuBaroTcst
ITyTH Pa3BUTHS MAaTEMaTHYECKOTO amiapara JUIsl OMCAaHU OTKPBITHIX HEPABHOBECHBIX JHHAMUYECKUX
cucreM. [Ipeanaratrorcs MoauduIMpOBaHHBIE YpaBHEHUS AJISl ONMHCAHUs OTKPBITOW aTMocdepsl. Pac-
cMaTpHuBaroTcs (hyHIaMeHTaJIbHBIE TPOOIEMBI (PU3HUKH, PELICHNE KOTOPhIX HE00X0IUMO IS TOCTPOCHHS
9BOJIFOLIMOHHON MOJIENIN aTMOC(EPHI.

PREDICTION OF THE GOLD MINERALIZATION ZONES BASED ON ANALYSIS OF
INFORMATIVE FEATURE SEARCH AND THEIRFUNCTIONALANDCORRELATION
RELATIONSHIPS ON THE MALOURALSKAYA AREA (THE POLAR URALS)

Ivanova J.N., Bochneva A.A.

Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry RAS
(IGEM RAS, Russia)

jnivanova@yandex.ru

The developed method of prediction the gold mineralization zones on the Malouralskaya area based
on analysis of informative feature search and their functional and correlation relationships is applied in
this investigation.

Several theories are used in this method: the probability theory, the fundamentals of mathematical
statistic.

The purpose of the offered technique is increase of informational content and reduction of redun-
dancy of geological data. The method is based on search of predicting function which will allow con-
structing further bifurcation diagrams and prediction maps on gold mineralization type.The risk zones
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and detection probability of gold mineralization type shows on the prediction map. The predicting func-
tion approximates dependence of the predicting value from features.The risk areas are the different levels
of probability of detection the ore body (when the search area decreases, the risks will increase). The risks
allow to identify probability localization of small ore bodies and ore bodies with complicated geological
structure.

As the result, detection probability of gold mineralization zones can be estimated at 30%. Thanks
to this technique the possibility of introduction of algorithm for forecasting of gold zones and his use on
a constant basis as his implementation doesn’t require serious economic expenses opens.The algorithm
was tested experimentally on real object of the Southern Urals (Molodeznoe polymetallic deposits).

B mactosmeit pabote mpuMeHsieTcs pa3paboTaHHAs METOAMKA JUTsI TPOTHO3UPOBAHUS 30H 30JI0TO-
PYIHON MUHEpaTn3alni HaMajoypalbCKOH IUIOMA N Ha OCHOBE aHAIN3a WH(OPMATHBHBIX ITONCKOBBIX
MPHU3HAKOB U UX (PYHKIMOHAIBHBIX U KOPPEIISAIMOHHBIX B3aUMOCBS3CH.

B Meroe ncnonmp3yeTcss MaTeMaTHIECKUN anmnapat CJICIYIOIIUX TCOPHA: OCHOBBI MAaTEeMAaTHYECKOM
CTaTUCTUKH U TCOPHS BEPOSTHOCTH.

Lenpio mpemraracMoii METOUKA SBJISCTCS MOBBIIICHNE HHPOPMATHBHOCTH M COKpAIICHUE H30bI-
TOYHOCTH T€OJIOTUYECKHX JIaHHBIX. B ee OCHOBE JIGKUT MOUCK NMPOTHO3UPYIOIIEH (YHKIUHU, KOTOpas
TTO3BOJIHT B TATbHEHUIIIEM ITOCTPOUTE OM(ypKAITMOHHBIC THATPAMMBI U TPOTHO3HBIE KAPTHI HA 30JI0TOPYI-
HBII THN MUHEpanu3anuu. [Iporaos3upytomias QyHKIHUS anmpoKCUMUPYET 3aBUCHMOCTb ITPOTHO3UPYIO-
el BeTMYUHBI OT MPU3HAKOB. PUCKOBEIE 30HBI IPENCTABISAIOT COOOU pa3IMIHBIC YPOBHH BEPOSTHOCTH
oOHapy>xeHUs pyAHOTo Tena. [Ipu yMeHbIIeHnH TOMCKOBOM 30HBI yBETMYNBAIOTCS PUCKH, KOTOPBIE 1103~
BOJISIIOT UACHTH(PUIIPOBATH BEPOITHOCTHOE HAXOXKICHIE HEOONBITUX PYAHBIX TSIl U T CO CIOXHBIM
TEOJIOTHIECKUM CTpOCHHEM. B pe3yibrate ObLTa MMoJTydeHa BEpOSITHOCTh OOHAPYKEHHS 30H 30JI0TOPYI-
HOW MUHepaJIN3allui, KOTopas MOXKeT ObITh orieHeHa B 30%.

Bbraronaps 3Toit METOIUKE OTKPHIBACTCS BO3MOXHOCTH BHEIPCHHSI aJlTOPUTMA JIJIsT TPOTHO3UPOBaA-
HUS 30JI0TOPY/THBIX 30H M €TI0 HCIIOJIb30BAHUS Ha MOCTOSIHHOM OCHOBE, TaK KaK JJIsl €T0 OCYIIECTBICHUS
He TpeOyeTCs Cephe3HBIX SKOHOMHYECKHX 3aTpaT. AJITOpUTM OBLT SKCTICpUMEHTAIBHO OIPOOOBAH Ha pe-
ATBHOM 00BEKTE — MOJIMMETAIINYECKOe MecTopokienue Momnoaexuoe (FOxuabiit Ypam).

ABOUT A CLASSIFICATION ALGORITHM FOR DATA MINING
Hoa Tat Thang], Tran Van An!
'Le Quy Don Technical University (HaNoi, VietNam)

hoatatthang@gmail.com, tavistu@gmail.com

Data classification as a part of machine learning task, it is the process of sorting and categorizing data
into various types, forms or any other distinct class, in which there is a set of objects (situations), separated
in some classes. The paper provides a data classification algorithm based on the gradual expansion of the
object attributes of a cube. As part of the experiment, the authors used this algorithm for the problem
of handwriting recognition. The selected set of data from the standard DataSet UCI repository. With the
using of this algorithm the accuracy in handwriting recognition is 98%, its speed is faster than the method
K-means algorithm.

KJIaCCI/I(bI/IKaIII/ISI JaHHBIX — MMPOHECC COPTUPOBKU U KATCTOpU3alli JAaHHBIX B PA3JIMYHBLIC TUIIBI,
(dopmMbl mH M000H APYrod OTAETIBHBINA Kilacc, B KOTOPOI UMEETCs MHOKECTBO OOBEKTOB (CUTYaLuil),
pa3ienéHHBIX HEKOTOPBIM 00pa3oM Ha KiacChl. B craThe mpeacTaBiseTcs anropuT™ Uis Kiaccugpuka-
LM JaHHBIX Ha OCHOBE pacIIUpeHus Kyba aTpuOyToB 0OBEKTOB. B pamkax skcrepuMeHTa aBTOpaMHU
UCIIOJIB3YETCS TaHHBI alTOPUTM B 3a/1a4€ Paclo3HaBaHUS PYKOMHMCHOTO BBOAa. BriOpan Habop naH-
HbIX DataSet u3 cranaaptHoro xpanmwiuima UCI. C noMomiso NpeAacTaBIeHHOro airopuT™Ma TOYHOCTh
[IPY pacro3HaBaHUK PyKONMCHOTO BBOAA paBHa 98%, anroput™ KnaccuUKauy JaHHBIX BBIOIHICTCS
ObICTpee 1o CpaBHEHHUIO ¢ MeToIoM K-Ommkaiimux cocene.
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EXPERIMENTAL RESEARCH OF GRAVITATIONAL TIDES AND THEIR EFFECT ON OIL
AND GAS DEPOSITS

Kobalinskiy M. V.1 Kabanov A.A.?, Pertokin S.A.%, Sibgatulin V.G.2, Simonov K.V.3

I'Siberian Federal University (SFU, Russia)
2Non-commercial partnership “Ecological center for rational natural resources development”
(NCP ECRNRD, Russia)
3Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)

kobalinskiy@mail.ru

There is a great research interest for the valuation of impacts gravitational tides on geological en-
vironment. In particular, the scientists examine the influence of gravitational tides on changes of fluid
(water) systems. However, the researchers did not analyze the contribution of the fluctuations of the
barycenter in the formation of the stress-strain state of geological environment.

The authors compared the influence of the gravitational tides with the response of fluid-saturated
reservoirs. Shown a significant correlation in the formation of the stress field in the geological environ-
ment, in particular, in fluid-saturated reservoirs. In the oil and gas industry, the resonances of gravitational
tides can be used for direct searches of oil and gas deposits. In practice, the oil and gas industry, many
phenomena can be explained in terms of the resonance of geodynamics. It is known that periodically
the accidents happen on the oil and gas fields (pipe breaks inside the mountain environment). Causes
of accidents can be related to geodynamic movements that occur when the resonances of gravitational
tides have place. It follows a feasibility study and a theoretical understanding of the mechanisms of the
resonances of gravitational tides in the Earth’s crust.

Monitoring and accounting of gravitational tidal resonances allows us to explain and predict many
practically important geodynamic processes in the lithosphere of the Earth, associated with oil and gas
deposits.

WINTERTIME ANTICYCLONIC EDDIES IN THE EAST-SAKHALIN CURRENT BASED ON
HIGH RESOLUTION NUMERICAL SIMULATIONS.

Dmitry Stepanov', Vadim Novotryasov', Viadimir Fomin® , Nikolay Diansky? 3

'V 1. I’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)
’Institute of Numerical Mathematics RAS (INM RAS, Russia)
3Zubov State Oceanographic Institute (SOI, Russia)

step-nov(@poi.dvo.ru

Based on high resolution (3.5 km) hindcast simulations of the Sea of Okhotsk circulation, a spatial
structure of the East-Sakhalin Current was considered from 1979 to 2009. The hindcast simulations were
carried out with using the INMOM model with the grid resolution of 3 km and atmospheric forcing
extracted from the ERA-Interim reanalysis. In according to the numerical simulations, a simulated East
Sakhalin Current (ESC) intensifies in winter and weakens in summer, which is similar to results obtained
from the natural observations. Based on an analysis of relative vorticity (RV), the spatial structure of the
simulated ESC was considered. In winter, we found significant negative anomalies of climatological RV
on the eastern shelf of Sakhalin Island. In some years, these negative anomalies of the RV were associated
with the mesoscale anticyclone eddies with the spatial scale of 60-80 km. We analyzed evolution of these
eddies and found that their life time was about 30-45 days. The wind stress curl, along-shore component
of the wind stress and topography of the Sakhalin Island shelf are considered as the major causes of the
generation of the simulated mesoscale anticyclonic eddies in the ESC in winter.

Ha ocHose AaHHBIX PETPOCIICKTUBHOTO YHUCJIICHHOI'O MOJACIIUPOBAHUA ITUPKYJISITUNA BOJ OXOTCKOTO
MODSI, BBEITIOTHEHHOTO ¢ TTOMOIIIHIO0 MOJICTH BBICOKOTO MPOCTpaHCTBEHHOTO paspemienns INMOM (3.5
kM) 1 atMmocepHoro popcunra ERA-Interim, mpoBeieH aHaM3 Me30MacIITaOHOM JMHAMUKY y BOCTOY-
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Horo nodepexps 0. CaxaluH B 3UMHUI ce30H. COracHO AaHHBIM PETPOCIIEKTUBHOIO YUCICHHOTO MO-
JIeTMPOBAHMS y BOCTOYHOTO 1mobepesknst 0. CaxanuH HaOIr01aeTCsi THTEHCHBHOE TEUEHUE, SBIISIOIISECs
anasjorom Boctouno-Caxanuuckoro teuenus (BCT), koTopoe gocTuraer MakcuMyMa B 3UMHHUH CE30H U
ocnabstercs B eTHUH. Ha ocHOBe aHaM3a OIS BEPTHKAIFHON COCTABIIAIONIEH BEKTOPa OTHOCUTEIBHOM
3aBuxpeHHocTH (O3), ycTaHOBIJIEHO, YTO C MapTa Mecsla y BOCTOYHOro nodepexss o. CaxannH, HaOmo-
JAIOTCS 3HAUUTEIBHBIC TI0 BeIMYMHE OoTpuiiaTenbuple anomanuu (O3). B oTaenbHbIe TOABI 3TH aHOMa-
JIMM CBSI3aHBI ¢ ()OPMUPOBAHUE ME30MACIITAOHBIX AHTUIMKJIOHUYECKUX BUXPEH C IPOCTPaHCTBECHHBIM
MacmraboMm okono 60-80 kM u BpemeHeM ku3HU — 30-45 cyT. [lokazaHo, 4TO OCHOBHBIMH (pakTOpa-
MH, OTBETCTBEHHBIMH 3a ()OPMUPOBAHUE BBIIBICHHBIX AaHTUIIMKJIOHUYECKUX BUXPEH, SBJIAIOTCS: BUXPh
HanpsDKEHHs BETpa, BAOJIBOEperoBas COCTaBIIOMIAsS HANPSHKEHHUs BeTpa, (JOHOBast cTpaTu(HKanus, a
TaKXe Tormorpadus JHa y BOCTOYHOTO 1mobepesxss 0. CaxainH.

INSTRUMENTATION SYSTEM FOR MONITORING OF ELECTRIC PROCESSES AT THE
BOUNDARY OF LITHOSPHERE AND ATMOSPHERE

Bobrovskiy V.S.!, Shopin S.A.?

IDistant School COSMIC-METEO-TECTONICS (Russia)
2Tula State University (TSU, Russia)

Vad.Bobrovskiy@cosmetecor.org

System construction is based on the following V.I. Vernadskiy’s ideas:

— Earth core contains significant amount of juvenile hydrogen;

— existence of Earth “gas breathing” which is a migration of hydrogen atoms to the near-earth space.

Subsequently, V.N. Larin defined Vernadkiy’s model more accurately and showed that migration of
hydrogen in the atomic form is impossible, instead, it is taking place in the protonic form and all tectonic
processes are a results of proton migration through the Earth shells.

At the end of 1980-s years D.A. Kuznetsov showed that proton migration has the form of proton por-
tions and its most intensive impulse manifestations will take place at the lithosphere-atmosphere bound-
ary.

Thus, it was formulated the hypothesis that non-stationary electric processes associated with pro-
ton migration can be observed in the soils at shallow depths. Technical aspects of such measurements:
construction of measurement pit, set of measured parameters and the method of measurements are de-
scribed. Structure of present time network containing 10 stations is shown. Several signals recorded before
strongest earthquakes are presented including the last Kamchatka earthquake of 30.01.2016 with M7.2.

Installation of subterranean electric instrumentation in seismic and aseismic regions of the Earth is
proposed.

The work was financially supported by the Ministry of Education and Science of the Russian Fed-
eration (contract No. is 14.577.21.0109, project UID is RFMEFI57714X0109).

SOFTWARE PACKAGE FOR RECORDING AND ANALYSIS OF GEOPHYSICAL SIGNALS
Goncharova A.A., Fischenko V.K.
V.1 II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)

goncharova@poi.dvo.ru

A number of analytical data processing programs have been developed to accompany the real-time
monitoring system of the Peter the Great Bay being deployed by the specialist from the POI and IACP
FEB RAS. The programs are designed to work with several data storage formats traditionally used in
geophysical research (MiniSEED, TSF, WAV), and can therefore be used for more general research
tasks. QAVIS (Quick Analyzer of Video and Images for Scientists) is intended for registration and real-
time analysis of images and video. In particular, it can be used to explore the Earth and satellite images
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of the ocean, the real-time data of sea surface surveillance. OceanSP provides users with a large set of
multi-channel signal processing methods. Stitcher allows users to cut out the fragments of long geophys-
ical signals, combine short signals into the long ones, create multi-channel files by selecting the desired
channels from different files. The later feature is important for discovering links between various geo-
physical signals. All programs are compact, fast, and easy to use. This work was supported by FEB RAS
Program of fundamental research (project Nel15-1-4-062)

B cBsi3u ¢ 3agaueii conpoBokIeHus pazBopaunBaeMoil cnermanuctamu TOU u UAITY [IBO PAH
CHCTEMBI OIIepaTHBHOTO MOHUTOpHHTA 3auBa [lerpa Benukoro cpepcrsamu aHanmuTHyeckoi 00paboTKu
JaHHBIX OBLTH pa3paboTaHbl HECKOIBKO KOMITBIOTEPHBIX IporpamM. [locienHue « TOHUMaIoT» psia Gop-
MaTOB XPaHEHUS JaHHBIX, TPAAUIIMOHHO IPUMEHIEMBIX B reodusndeckux ucciemoBannii (MiniSEED,
TSF, WAV), 1 mo3toMy MOTYT NPHUMEHSTHCS Ul aHauu3a reousnueckux curaanoB. [Iporpamma
QAVIS (Quick Analyzer of Video and Images for Scientists) mpexHa3HaueHa Jisl pETUCTPAIUA U TIPOBE-
JICHHUS OTICPATHBHOTO aHalln3a N300paKeHM U BHJICO, HAOIIOAaeMbIX UCCIIEI0BATENIEM Ha SKpaHe CBO-
€ro KOMIbioTepa. B yacTHOCTH, C ee TOMOIIBI0 MOXKHO HCCIIEI0BATh CITyTHUKOBBIE N300pakeHuUs 3eM-
JI1 ¥ OKEaHa, JIaHHbIE OTIEPaTUBHOTO BUICOHAOIIOIEHHS MOPCKOH noBepxHocTH. [Iporpamma OceanSP
MIPEIOCTABISIET MOIB30BATESIM OOJBIIYI0 COBOKYITHOCTh METOJIOB OOpaOOTKHM MHOTOKAaHAJIBHBIX CHTI-
HanoB. [Iporpamma Stitcher mo3BosnsieT BeIpe3aTh HyXHbIE (DparMeHTHI U3 AIUTEIbHBIX T€OOU3NIECKIX
CHUT'HAJIOB, CHIMBATH KOPOTKWE CUTHAJIbI B JJIMHHBIC, KOMIIOHOBATH MHOT'OKaHAJIbHBIC @aﬁnm, BI)I6I/Ipa$I
HY>KHBIE KaHAIIbI U3 Pa3HbIX (aitoB. [locnenHsss BOSMOXHOCTh BayKHA [T yCTAHOBJICHHUS B3aHMOCBSI3U
MEX]ly pa3lnUIHbBIMH reo(hu3ndecKUMH CUTHaNaMu. Bee mporpaMm KOMIakTHBI, ObICTpPEI, YA0OHKI B HC-
rmoyib30oBaHuH. PaboTa BeITIoNTHEHA TpH ToAepskke [IporpaMMel hyHIaMeHTATBHEIX HecaenoBanuii JIBO
PAH na 2015-2017 rr. (mpoexrt 15-1-4-062).

THE USE OF VIDEO-WAVEMETERS FOR REGISTRATION AND ANALYSIS OF WAVE
PROCESSES AND SEA LEVEL FLUCTUATIONS IN COASTAL AREAS OF THE PETER THE
GREAT BAY

Zimin P.S., A.E. Subote, Fischenko V.K., Goncharova A.A.
V.I. II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)

fischenko@poi.dvo.ru

One of the major subsystems of the Peter the Great Bay scientific monitoring system is a video
monitoring subsystem, which uses a number of [P-cameras. Some cameras have been used as part of
video-wavemeters allowing to record and study the sea level variations in fixed geographical point. The
video-wavemeter consists of a pole placed vertically in the sea, a white marker which moves along the
pole under the action of waves, a camera focused on a scene with the marker, and software that extracts
the marker movements from the video. In the period from 2009 to 2015 in the coastal areas of the Peter
the Great Bay several designs of such video-wavemeters have been tested. The most successful was
the design, tested in the Alekseev Bight (Popov Island) in 2014-2015. Its key feature is the use of a
backlight lamp inside the marker and a reflective tape pasted on the marker. This design allows around
the clock continuous measurements at a distance of more than 200 meters from the shore. Several sea
level fluctuations records lasting more than 10 days were obtained. Their analysis showed the presence
of over ten steady oscillations systems of the sea level in the bight with periods from 0.6 seconds to 9
days. Some of these periodicities were observed previously by other researchers, some were found for
the first time. This work was supported by FEB RAS Program of fundamental research (project Nel5-1-
4-062).

B cucreMe onepatuBHOro MoHUTOpHHra 3anusa Ilerpa Benukoro BaxxHON KOMIIOHEHTOH SIBISETCS
rmoJicucTeMa BuaeoHaOmoneHus Ha 0a3e [P-kaMep, ycTaHOBIIEHHBIX Ha MOOEPEKbhEe W OCTPOBAX 3aIIU-
Ba. Heckonbko kamep HCIONb30BATUCH B COCTaBE T.H. BUACOBOJIHOMEPOB — KOMILIEKCOB, TTO3BOJISIFOLIIX
pPETUCTPUPOBATh M W3y4YaTh CHIHAJBI KOJICOaHMH YPOBHS MOpSI B 33/IaHHOI TOYKE aKBaTOPUU B OYCHb
LIMPOKOM JHara3oHe 4acToT (MepHoAbl KoJeOaHui OT JoJieil cCeKyHIbl 0 HECKOJIIBKUX CYTOK). Bumeo-
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BOJIHOMEP COCTOUT U3 Pa3MEUICHHON B MOpPE BEPTUKAIBHON BEXH, BIOJb KOTOPOU MO IESHCTBUEM BOJH
JBIKETCSI KOHTPACTHBIN Mapkep, HaOMI0MAIoMIeH ClleHy ¢ MapKepoM KaMmephl, IpOrpaMMHOTO obecrie-
YeHHUs1, U3BJICKAIOIIEro U3 BUIEO CHTHAJ IlepeMeneHmii Mapkepa. B mepuoz ¢ 2009 o 2015 rox B Oyx-
tax 3anuBa llerpa Benmmkoro ObIII0 MCTIBITAHO HECKOJIBKO KOHCTPYKITUN BHICOBOIIHOMEPOB. Hanboiee
yIa4HO# OKa3aiach KOHCTPYKIHMA B OyxTe AnekceeBa (0. [lomosa). Ee 0coOeHHOCThIO SBISIETCS HCIIOINb-
30BaHUe (OHApS MOJACBETKU U HAKJICCHHOW HAa MapKep CBETOOTpakaTelbHO JIeHThI. biaromaps stomy
BOJIHOMEp TTO3BOJISIET BECTH KPYTIIOCYTOYHbBIE M3MepeHus Ha yaaineHun ot Ooepera 100 merpos. beuro
MIOJIYY€HO HECKOJIBKO HEMPEPHIBHBIX 3alMCel CUTHaiIa BOJHEHUS ATUTENbHOCTHIO Oonee 10 cyTok. Mx
aHaJIN3 TTOKa3aJ PUCYTCTBHE B OyxTe OoJiee AeCATH CHCTEM KOJIeOaTeIbHBIX IBMKECHUN YPOBHS BOJIBI
c nepuogamu ot 0.6 cex 10 9 cyrok. HekoTopble n3 3TUX NEPHOANIHOCTEH OTMEUAIUCh B OyXTe paHee,
HEKOTOphIe 00Hapy> KEeHHI BIiepBhIe. PaboTa BeImoHeHa Ipy moaepkke [IporpamMmer pyHIaMEHTATEHBIX
uccnenoBanuit JIBO PAH na 2015-2017 rr. (mpoekt 15-1-4-062).

TEILIO®U3NYECKHUE CBOMCTBA SKOJIOT'MYECKH BE3OITACHBIX BEIIIECTB
Honax A.C
CaxanmHCKU# rocynapctBeHHbIH yauBepcuret (CaxI'y, Poccus)

annasergeevna0906(@gmail.com

Periennss MoHpeanbCKOro MpoTOKOJia KOPEHHBIM 00pa3oM M3MEHHIN MOJXOJ K TPaTUIIMOHHBIM
030HOpa3pYIIAIONINM XJIaJareHTam, U, HaduHast ¢ 90-X To/I0B Ha OJTHO M3 TIEPBBIX MECT BBIIIIEN BOMIPOC
00 OMAaCHOCTU M3MEHEHUS KIMMAaTa U COXPAHEHUS AMUCCUHU MAPHUKOBBIX T'a30B, BRI3BAHHOW MPUMEHE-
HUEM TaKUX XJIAAareHToB. J[JIs aHamM3a SKOIOTHIECKOH 1IeTIeco00pa3HOCTH MPUMEHEHHS XJ1aIar€HTOB
KCHOJB3YIOT CIEAYIOUINE apaMeTphl: oTeHIMan paspyiienus o3oHa ODP (Ozon Depletion Potential);
MTOTEeHIIHAJ TTT00ampHOTO MoTeTuieHus (mapaukoBoro dddexra) GWP (Global Warming Potential). Xman-
areHT, SIBIISIOLIMICS pab0YnM TEIIOM, BEIOUPAETCS C Y4eTOM OOJBIIOTo Yncia (akTOpOB: BBICOKOMH A(-
(exTUBHOCTH pabOTHI 000pPyIOBaHNSA, HU3KOH CTOMMOCTH, TIOXKap0o0e30IIacCHOCTH U TOKCHYHOCTH. Tpe-
0OBaHMS K XOJIOMWIBHBIM areHTaM MOCTOSIHHO TIOTIOJHSIOTCS M KOHKPETU3UPYIOTCS caMoi Ku3HBI0. Oc-
HOBHBIMH (DaKTOpaMH, ONpPEIeSIONIMMH BbIOOp XJaJarenra, 0e3ycilIoBHO, SIBISIOTCS €ro TePMOAMHA-
MUYeCKHe U Teruiopu3nieckrue XxapakrepucTuku. OHH BAUSIOT Ha 3(pPEeKTHUBHOCTD, KCILTyaTaIllHOHHBIE
MOKa3aTeJIM ¥ KOHCTPYKTHBHBIC XapaKTEPUCTHUKU XOJIOIWIbHON TexHuku. [1Iupokoe npuMeHeHue B X0-
JIOMWIBLHOM TeXHUKE HAIUIH (DTOPXIOPYIIIEPOIHBIC XIaaareHThl ((peoHbl), 00aaaroIne TPeOyeMbIMH
TEPMOJAMHAMUYECKUMU U TETUIO(PHU3MUSCKUMH KauecTBamu [ 1].

B pabote paccMoTpeH MoIXoa K MPOTHO3UPOBAHUIO PA3IMYHBIX TEPMOAMHAMUYECKUX CBOHCTB Op-
FaHUMYECKMX PabOYMX TEJl HA OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX CETEl, MCIIOJb3YIOIINX B KA4eCTBE
BXOJTHOHN MH(OpManuy npuBeeHHyI0 TemnepaTypy (1=T/Tc) BemectBa. B nanHOM ciydae, Ha OCHOBE
M3BEeCTHOW MH(MOpPMAIIMH O BXOJHBIX JaHHBIX — IPUBEACHHON TEMIEPATYPhl Ui HEOOBIIOW BEIOOPKU
m3BecTHHIX BemecTB (R22, R134a, R245ca, R365mfc), KoTophie CI0KHBIM 00pa30oM CBSI3aHbI C BBIXOJI-
HOW BEITMYMHOW — CBOWCTBOM BeIeCTBa, MPEICKa3aHbl TEILIO(PHU3MUECKUE CBONCTBA IS IKOJIOTHYECKU
0€e30ITacHBIX BCIIICCTB (C6H]40, C3H60, CzHF50, C3F60, C4H2F802, C5F100, C5H2F1()O), TOJIBKO
Ha OCHOBE M3BECTHBIX JIaHHBIX O TIPUBEACHHOI Temreparype. Bee pacderst mpoBoaniu B cpene Matlab
Neural Network Toolbox [2]. B kauecTBe mpuMepa Ha pucyHke | n300pakeHo cpeiHee 3HAUCHHUE OTKIIO-
HEHUH OT SKCIIEPUMEHTATBHBIX 3HAYCHHUI TETUIONPOBOIHOCTH [3] B )KUAKOH (ha3e Ha TUHUH HACBHIIICHUS
(mW/mK).

Cnucox JJuTepaTypsbl

1. J.M.Calm, G.C.Hourahan, Physical, safety, and environmental data for current and alternative
refrigerants// ICR 2011, August 21-26 — Prague, Czech Republic.
2. MATLAB 7.9.
http://www.mathworks.com/products/matlab
3. Latini G., Sotte M., Thermal Conductivity of refrigerants in the liquid state: a comparison of some
estimation methods// ICR 2011, August 21-26 — Prague, Czech Republic.
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CUCTEMA CBOPA, XPAHEHUS 1 OBPABOTKH NEPBUYHO UH®OPMAIIAA B
JTAJJBHEBOCTOYHOM IIEHTPE MOHUTOPHUHT A 3A HOHOC®EPOM

3vipanos A.B.

JlaibHEBOCTOYHOE YITPABICHHE 110 THAPOMETEOPOJIOTHH U MOHUTOPHHTY OKPY KAIOIIeH Cpebl
(HJamsaeBoctounoe YI'MC, Poccust)

zyryanov.aleksander@gmail.com

B Hacroseit paboTe mpeacTaBieHa CTPYKTypa MPOrpaMMHBIX KOMIIOHEHT IOCTpoeHus LleHTpoB
cbopa, XxpaHeHHs1 1 00paOOTKH NEPBUYHBIX JaHHBIX. OMHCcaHbl MPOOEIBI C KOTOPHIMU BO3HUKAJIH U CIO-
COOBI MX penreHus. YKa3aHbl OCHOBHBIE HHCTPYMEHTApHH, HCTIOIb3yeMbIe B Xo1e pazpadotku. [loapoo-
HO pacmucaH crnoco0 B3aUMOAEHCTBUS C KIIMEHTaMH NEPBUYHBIX JaHHBIX U KOHTPOJb IOCTYMAIOIMIEH
WH(pOPMAIHH.
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MODERN  INFORMATION TECH-
NOLOGIES FOR CREATION SYSTEMS
DEMONSTRATING AND POPULARIZ-
ING RESULTS AND ACHIEVEMENTS
OF SCIENCE, POPULAR SCIENCE
WEBSITES

COBPEMEHHBIE HWH®OPMAILIMOH-
HBIE TEXHOJIOI'MM JJIs1 CO3JAHUA
CUCTEM JEMOHCTPAIIMU U IO-
NYJAPU3ALNU PE3YJIbTATOB
U JOCTWXEHUH HAYKH, IIPO-
PUJIbHBIX HHTEPHET-PECYPCOB
HAYYHO-IIONIYJIAPHOI'O XAPAKTE-
PA B OBJIACTHU HAYK O 3EMJIE
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A SURVEY OF RUSSIAN SCIENTIFIC AND HIGHER EDUCATION WEB SPACE BY
WEBOMETRIC METHODS

Kosyakov D.V., Bykhovtsev E.S.
Trofimuk Institute of Petroleum-Gas Geology and Geophysics SB RAS (IPGG SB RAS, Russia)

kosyakovdv@ipgg.sbras.ru

There were a number of attempts of academic websites ranking in Russia during past years. Some of
them were conducted during a long period of time, others were broad enough and covered both research
institutions and universities/ But none of them were recurrent and broad simultaneously. Meanwhile,
results of this rankings were sometimes ambiguous and raised some questions regarding measurement
tools, objects, and ranking calculation formula. Very few of them were accompanied by raw data mak-
ing it difficult to reproduce calculations and interpret the results. That is why we have started in 2015
to collect monthly webometric data on more than 2000 Russian scientific and higher education organi-
zations’ official websites and web domains. In this report we present some results obtained during this
study about quality, stability, and meaning of different webometric indicators and some peculiarities of
Russian academic web space.

MONITORING OF SCIENTIFIC WEB-SITES OF THE RAS BRANCH OF EARTH SCIENCES
USING WEBOMETRICS

Platonov KA.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

platonov(@fareastgeology.ru

The academic information infrastructure has been monitored since 2009. In 2012, “Webometrics
Service” (http://webometrics.fareastgeology.ru) net resource was created for centralized collecting, stor-
ing and analyzing the information about scientific websites.

Information that was accumulated during the five-year period of monitoring and application of
information-analysis methods, such as Graph Theory and multidimensional statistical analysis, made it
possible to reveal new characteristics and regularities of development of the scientific web infrastructure
with time. The author has used this information for building a function which would reflect the develop-
ment of thematic and many other scientific websites.

Results of monitoring and analysis of scientific websites of the RAS Branch of Earth Sciences are
presented.

The work is supported by RFBR, grant 14-07-0068.

MonuTopHHT Hay4HOTrO HH(popMaroHHOro npoctpanctsa PAH ocymectsusercs ¢ 2009 roxa. B
2012 roxy peann3oBaH HHTEpHET-pecypc “Bebomerpuueckuii cepBuc” i EHTPAIM30BAaHHOTO cOopa,
XpaHeHHs W aHaju3a nHpopMaIiH o caiiTax HaydHoro “Be0-a”.

Haxomnnenssriii 3a 5 net marepuain 1 IpuMeHEHHBIE METOBI aHAIN3a HH()OPMAIIH, TAKHE KaK METO-
Il TEOPHH TpadoB 1 MHOIOMEPHBIN CTATUCTUUECKUN aHAJIN3, TI03BOJIMIIHN MTOJYYUTh HOBBIC XapaKTepH-
CTHKH U 3aKOHOMEPHOCTH Pa3BUTHSI POCTa HAYYHOT'O MHTEPHET-IIPOCTPAHCTBA, OCHOBAHHBIE HA BPEeMEH-
HoM acnekre. [lomydeHHas uHpopMaLUs UCTIONB3YETCSI aBTOPOM JUIS IIOCTPOCHUS (QYHKIIMU Pa3BUTHUS
TEMaTHYECKUX M UHBIX MHOKECTB HAyUHBIX CAlTOB.

B noxiane npencrasieHsl pe3yIbTaThl MOHUTOPHHIA U aHAIM3a HAY4HBIX caliToB B OTAEICHUH HAayK
o 3emie.

Paboma evinonnusemces npu gpunancosoii nooodepoicke I panma PODU No14-07-00068

104



MUSEUM - IS IT A DEMONSTRATION OR VISUALIZATION?
Shilovsky O.P.":?

"Natural History Museum of Tatarstan, Open Air-Museum Complex “Kazan Kremlin” (Kazan, Russia)
’Institute of Geology and Petroleum Technologies of the Kazan Federal University
(IG&PGT KFU, Kazan, Russia)

nau@hotmail.ru

CeromHsi My3ell He MPOCTO COOpaHHE PENKUX M YHHUKAIBHBIX YKCIOHATOB, OOBEJIWHEHHBIX €IU-
HBIM TEMaTUYECKHUM ITAHOM. My3€ell — 3TO KBUHTICCEHLHUS TOCIEAHUX JOCTHKEHUN TEXHUYECKOW MbIC-
JIM YeJIOBEKa, HAYYHBIX OTKPBITHH W PE3YJIbTAT YCHIMHA OTPOMHOrO KOJHYECTBA JIIOJCH — XYI0KHU-
KOB, JM3aifHEPOB, HAYYHBIX COTPYJHUKOB U TEXHWYECKOTO MepcoHana. TepMuH demoncmpayus (om
nam. demonstratio — ykazamnue, noxasvieanue) uno2oa 00603Havaem 00Ka3ameabCmeo I HaTJIs THAS
WLTFOCTPAIHS TpoIiecca WK mpeaMeTa. TakuM 06pa3oM, IEMOHCTpAIUS TOPO/I, MUHEPAIOB U UCKOTIa-
€MBIX 00pa3loB — TO €CTh JI0Ka3aTeIbCTBO MPOIECCOB IBOJIOINU M T'€OJIOTHUECKONH MCTOPHU B pas-
BuTHH 3emin. Ho HayYHBIM COTPYAHHKAM, B OTJIMYHE OT MOCETUTENCH, MOXKHO «TPOraTh 00pasiibl py-
KaMU» U JaKe U3ydaTh UX CaMbIMH HOBEHIIMMH METONAMH HCCIIeOoBaHus. 11 Ha OCHOBE MOIyYeHHBIX
HAYYHBIX JJaHHBIX, MBI MOXEM MTPOM3BECTH BU3YAIU3AIMIO HAIIUX 00pa3ioB. TepMuH guzyaiuzayus (om
nam.visualis — 3pumenvbHblil) TPAKTYETCS KaK METOABI IPEOOPa30BaHHUs HEBUAUMOTO AJISl YEIIOBEUECKOTO
riia3a moJjs M3IMyYeHUs] WK KaK TpelCTaBIeHUue GU3NYECKOTo SBICHUS WK Tpoliecca B popMme, ya00-
HOU JUTA 3pUTENFHOTO BocTIpuATHs. To ecTh, BU3yanu3alys HalIux oOpas3loB MO3BONUT MTOCETHTEISM
YBHJIETh HECOXPaHHUBIIHECS 3JIEMEHThI MO3aWKH JIPEBHUX 30X — KaK COBMECTHO CYIIECTBOBAIU TPH-
J00UTHI U 1e(aNonobl, KaK BBITIIAICITH JMHO3aBPhl U MAMOHTBI, KAK OHU BCE JIBUTAITUChH, IUTAIUCH U
[IPOCTO KWIX B JAJIEKOM MIpouuioM. My3ell ecTecTBeHHOM ncropun TarapcTaHa — 3TO €CTh COUYETaHUE
KJIACCHYECKHX TPHHITUIIOB MOCTPOCHMUS SKCIO3UITUH (JIEMOHCTPAIIUK) M COBPEMEHHBIX HHTEPAKTHBHBIX
U MYJIbTUMEIUIHBIX TEXHOJOTUH (BU3yall3alnu), YTO MO3BOJISIET pACCMATPUBAThH €r0 B KAUeCTBE MYy-
3eH{HOTO U HAyYHO-00pa30BaTEIBHOTO [ICHTPA.

Today, the museum is not just a collection of rare and unique exhibits, united by a common
thematic plan. Museum — is the quintessence of the latest achievements of human technical thought,
scientific discoveries and result of efforts of a huge number of people — artists, designers, researchers and
technicians. The term demonstration (from Latin demonstratio — indication, showing) sometimes means
the proof or evident an illustration of process or a subject. Thus, the demonstration of rocks, minerals
and fossils samples — it is the proof of processes of evolution and geological history in development
of Earth. But to researchers, unlike visitors, it is possible to “touch samples” and even to study by their
newest methods of research. And on the basis of the obtained scientific data, we can make visualization of
our samples. The term visualization (from Latin visualis — visual) is treated as methods of transformation
of the radiation field invisible to the human eye or as a representation of the physical phenomenon or
process in the form convenient for visual perception. That is, visualization of our samples will allow
visitors to see not remained elements of a mosaic of ancient eras — as in common there were trilobites
and cephalopods, as dinosaurs and mammoths looked like, as all of them moved, ate and just lived far
back in the past. Natural History Museum of Tatarstan — it is a combination of the classical principles
of construction of the exposition (demonstration) and advanced interactive and multimedia technologies
(visualization), which allows to consider it as a museum and scientific and education center.

O COYETAHMU NPEJMETHBIX U BUPTYAJIBHBIX KOMIIOHEHTOB
UHTEPAKTUBHBIX MY3EWHBIX 3KCITO3UIIAN B TOCYJIAPCTBEHHOM
I'EOJIOT'HYECKOM MY3EE HMEHHU B.!. BEPHAJICKOI'O PAH

Yepkacos C.B., Manviues I0.H., Cmepaueos b.B., Yeprenro B.B.
lNocynapcrBenHslit reonorundeckuii Myseit um. B.W. Beprnaackoro PAH (I'TM PAH, Poccus)

s.cherkasov@sgm.ru
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3a nocneanue roasl B 'TM PAH pa3zpaboTan u peann3oBaH HENbIH psi MyJIbTUMEAUUHBIX SKCIIO3H-
uid. HexkoTopelie 13 HUX SBISIIOTCS HHTEPAKTUBHBIME, U BKITIOYAIOT B c€0s KaK MPEeIMETHEIC, TaK U BUP-
TyaJbHBIE KOMIIOHEHTHI. [Ipy 3TOM MyITbTHMEIMITHBIE TEXHOJIOTHH BBITIONHAIOT KaK (DYHKITMH BU3Yalld-
3anuu 1 "HGOPMUPOBAHUS ITOCETUTENIS, TAK U 00ECIICUCHISI HHTEPAKTUBHOTO B3aUMOICHCTBHUS MTOCETH-
TEJsI C MPEIMETHBIMU PAJaMU SKCIIO3ULUHN. B 3KCIO3ULMSIX HCTIONB3YIOTCSI MEANA-TEXHOIOT U, «yMHBIN
CBET», U HIMPOKHIA CIEKTP UHPOPMALIMOHHBIX TEXHOJIOTHI. Ha 0CHOBE OmbITa SKCIUTyaTallui MyJIbTHME-
JUWAHBIX SKCHO3UIUN aHAIM3UPYIOTCS YIKOHOMHUYECKHE TTOKa3aTe M MPUMEHEHUsI HOBBIX TEXHOJIOTHH B
€CTECTBEHHOHAYYHOM My3ee. TakKe MOoKa3aHbl pe3ybTaThl aHalu3a aTTPAaKTUBHOCTH MHTEPAKTUBHBIX
sxcno3uimi I'TM PAH.

PROMOTION OF GEOLOGICAL KNOWLEDGE IN MAGADAN OBLAST
Pruss Yu.V.

North-East Interdisciplinary Scientific Research Institute n.a. N.A. Shilo FEB RAS
(NEISRI FEB RAS, Russia)

russ@neisri.ru

Over the last few decades, in Magadan Oblast young people’s interest in geological engineering has
reduced dramatically. The number of applicants to School of Geology of the North-East State University
is steadily under capacity: high school graduates mostly choose humanities as university majors. Simul-
taneously, the local geological and mining complex is in need for experts, which has been satisfied on
the account of professionals from central parts of the Russian Federation. In 2011, NEISRI FEB RAS, in
collaboration with the Regional Division of the Russian Geological Society, started the systemic frame-
work for promoting geological knowledge and attracting young people to geology. In cooperation with
the Oblast Administration, the Territory of Search TV program has been started; the basic school of
Earth sciences has been selected; a geological society has started working at the Polytechnic College;
the Kolyma’s Young Geologist club has been established. After a ten-year break, the regional team of
young geologists has participated in the All-Russia’s Field Olympics. Direct relations between students
and employers have been developed.

B nocnennue necatuieTys Ha TeppUTOpUN MaragaHckol 00J1acTh pe3Ko COKpaTHIICS MHTEPEC MO-
JIOJIKN K WHKEHEPHBIM CIIEIHATFHOCTSAM Teojorudeckoro npoduist. et moctossHHBIN Henobop Ha
reosiornyeckuii GpaxynpreT CeBepo-BocTOYHOro rocy1apCcTBEHHOI'O YHUBEPCUTETA, BBITYCKHUKU CTaJId
BBIOMpaTh TYMaHWTapHbIE HANPABJIECHUS BBICHIET0 oOpa3oBaHusA. B To ke BpeMs MOTpeOHOCTH TOPHO-
I'€0JIOTHYECKOT0 KOMIUIEKCA TEPPUTOPHH 00ECIIeYNBaETCA 33 CUET BaXTOBOI'O NIPHUBJICUECHUS CIIELIUAIIH-
CTOB U3 LEHTpaNTbHBIX paiioHoB cTpanbl. C 2011 roma CBKHUU JIBO PAH coBmecTHO ¢ Maraganckum
peruoHaIbHBIM OTAeIeHneM PocCcHIICKOro reosiornueckoro oomecTsa NpUCTYIIMII K CO3IaHHUIO CHCTEM-
HOTro 0JI0Ka MEpOIPUATHIl MOMYJISIPU3AIMH T€0JIOTHYECKUX 3HAHUN M MPUBJICUYEHUS MOJIOAEKH B reo-
soruto. COBMECTHO € MPaBUTEJILCTBOM OOJIACTH CO3AaH TEJIEBU3UOHHBIN >xypHan «Teppuropus nouc-
Kay, BbIOpaHa 0a30Basi IIKOJIa HAYK O 3eMJie, B IOJIMTEXHUYECKOM TEXHUKyMe paboTaeT reoJorndeckuit
KPYKOK, co3niad obmactHoi kiry6 «tOwusI# reonor Konsive». [locie necatuneTHero nepepbiBa KoMaHa
IOHBIX TE0JIOTOB 00JIaCTH MPHUHSUIA y4acTHE BO BCEPOCCUIHCKOHN MOIeBOH onuMmuane. HanaxeHsl npsmbie
KOHTAKTHI CTYyIEHTOB C paboTOAaTEISIMH.
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THE HISTORY OF EARTH SCIENCES AND ITS POPULAZATION THROUGH
EXHIBITIONS

Khisamutdiniv A.A.
Central Scientific Library FEB RAS (CNB RAS, Russia)

khisamut@yahoo.com

The Central Scientific Library of the Far Eastern Branch of the Russian Academy of Sciences has
developed a program of quarterly exhibitions on the history of Earth Sciences. From the collections first
editions of researchers, descriptions of autographs and stamps are identified. An electronic catalog will
be prepared and then placed on the server of the Library. The reader can see the originals in the exhibi-
tion. One exhibit already was held “The Book: it serves many people, not just one person” (2015) that
displayed inscriptions and rare bookplates. In 2016 these exhibits are planned: “V. K. Arseniev in the
collections of the Central Scientific Library”; “The first geological studies in the Far East” (see Supple-
ment).; “Rare imprints on the history of botanical research”; and “The origins of the far East science:
enthusiasts from Ussuriisk”” (On the 100" anniversary of Mountain-taiga station). Simultaneously, work
is progressing on preparation of a guidebook for the Central Scientific Library.

Hentpanbnas Hayuynas oudmuoreka JIBO PAH paspabotana mporpaMmy e:KeKBapTajIbHBIX BBICTA-
BOK TI0 ICTOPHH HayKu 0 3emyie. B hoHIaX BEISBISIOTCS MEPBBIC M3JaHUS UCCIICIOBATENICH, OMICHIBA-
FOTCSl BCE aBTOTpadbl U MITAMITBI H TOTOBHTCS 3JIEKTPOHHBIHN KaTaJor, KOTOPBIH 3aTeM BBICTABISETCS Ha
cepsepe LIHB. Uurarens MOKeT yBUAETh OPUTHHAJIBI U HA BBICTaBKE. Y kKe MpoBe/ieHa BhicTaBka « Kaura
«CITy’)KHT MHOTHM, a He Bam omHOMy»: aBTOrpads! u penkue sxcauopuckl (2015). B 2016 r.: «B.K. Ap-
cenneB B pounax [{IHby»; «IlepBrie reonornueckue uccieoBanms Ha naasHeM BocTokey (M. mpritoxke-
HUE); TOTOBATCA «PapuTeThl o ncTOpHH 0OTAaHUYECKUX MCCIIEOBaHUI» U «Y HCTOKOB JTAIIEHEBOCTOY-
HOW Hayku: DHTy3uacTsl u3 Yccypuiicka» (K 100-netuto 'opHO-TaexxkHo# cranimn). OIHOBPEMEHHO
BeneTcs pabota 1o coctariennto mytesoautens [ITHB JIBO PAH.

INFORMATIONAL AND EDUCATIONAL CONSTITUENT IN THE EXPOSITION OF
MINERALOGICAL MUSEUM FEGI

Solyanik V.A.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)

solyanik109@mail.ru

The Geological and Mineralogical Museum of Far East Geological Institute FEB RAS now stores
almost 10,000 specimens of various rocks, minerals and ores from the continental part of the Far East and
the Pacific Ocean floor. Permanent exposition displays about 1,500 rare and unique historical monuments
of stone.

The exposition is a pivot of informational and educational process of the museum. It is arranged so
that visitors can gain fuller information about the displays and improve their knowledge about natural
science. To increase information capacity of the exposition, the museum has got “live labels” — digital
frames installed in the showcases and thematic video lectures that is of particular importance for a ge-
ological and mineralogical museum because static exhibits without supplementary explanations can not
give you an idea of geological processes led to their formation. Our film library includes over 20 popular
science films about interesting geological processes and natural phenomena interpreted from a position of
modern science. Several thematic stories were edited on the base of own scripts with the use of fragments
of documentary films.

Author expositions became an important part of educative activity of the museum. Stone collections
gathered by the researchers of the institute and the museum’s stuff are also illustrated with movies.

B reosioro-mMunepanoruueckom mMysee [laabHeBocTouHOro reosioruueckoro uHctutyta JIBO PAH
xpaHsaTcs okoso 10 Teic. 00pa3IoB, OTpakKaIUX MHOTO00pa3re FOPHBIX MOPOJI, MUHEPAIOB H Py KOH-
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THHEHTaJIbHOU YacTH JanpHero BocToka u joxka Tuxoro okeaHa. B mocTOSHHON AKCIIO3UIIMH — OKOJIO
1500 penkux U yHUKQJIBHBIX NaMATHUKOB UCTOPUH U3 KAMHSI.

OCHOBHBIM CTEPKHEM, BOKPYT KOTOPOTO CTPOUTCS WH(OPMAIIHOHHO-00pa30BaTeIbHBIH IpoIecc B
My3ee, SABIISETCS IKCIO3UIHs. Mcronp30Banue pa3HbIX YPOBHEH HH(POPMAITUHN TIPU TOCTPOSHUH IKCIIO-
3HIIMU CIIOCOOCTBYET O0JIee MOTHOMY PACKPBITHIO €€ CO/IePIKaHU 1 BBITOTHEHHIO BAYKHOW 3a/1a41 My3est
— pacnpoCTPaHEHHUIO €CTECTBEHHOHAYYHBIX 3HAHUI.

DT0 0COOEHHO BXKHO IS T€0JIOTO-MHHEPAIOTHYECKOTO My3€esl: CTATHIHBIC 00pa3Ifsl O3 JTOMOTHH-
TEIBHBIX PA3bACHEHUH HE MOTYT OTPaXKaTh BCIO MOJTHOTY I'€OJOTHYECKUX 3HAHUHN O TpoIleccax ux odpa-
30BaHuA. UTOOBI YBETHINTHh HHGOPMAITHOHHYIO EMKOCTh DKCITO3UITHH, MBI HCTIOIB3YEM OKHBBIC STHKET-
Ki» — IU(QPOBBIE BUJCOPAMKH, YCTAHOBJIICHHBIC B BUTPUHAX, U TEMaTHUECKUI KHHOJIEKTOpHii (Gonee 20
Hay4YHO-TIOMYJISIPHBIX KUHOJIEHT, B KOTOPBIX I'€0JIOTHYECKUE MPOLIECCHl TPAKTYIOTCS C TO3UIIUNA COBpe-
MEHHOH HayKH). HeCKOIbKO TEMaTUYECKHX CIO’KETOB, B KOTOPBIX MCIIOJIB30BaHbI (PparMeHTHI TOKyMEH-
TaJbHBIX (PUIEMOB, CMOHTHPOBAHEI JIJISl ICMOHCTPAIIUY B My3€€ TI0 COOCTBEHHBIM CIICHAPHSM.

BaxxHoi1 4acThI0 MPOCBETUTENBCKOM ACSITENFHOCTU CTaja MOMYyJIApU3alus UCCIeI0BATENbCKUX pa-
00T, MPOBOJIMMBIX COTPYAHUKAMH My3esl M MHCTUTYTA, Yepe3 aBTOPCKHUE IKCIIO3UIINH, B KOTOPBIX KOJI-
JICKITUHU TIPEICTABUTEBHBIX THUIIOB MTOPO/] TAKXKE WIUTFOCTPUPYIOTCS BUeOMaTEpUaIaMH.
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