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HBIM TEXHOJIOTHSIM JUISI HAYIHBIX UCCIIeIOBaHui B o0acT HayK o 3emiie: B T. Maranane B 2008 1. 1 B
r.BaaguBocroke B 2010 r., HHUIIMATOPOM U OPraHU3aTOPOM KOTOPBIX BBICTyMana Jabopatopust HH}op-
MAaIMOHHBIX TeXHONOTHH JlanpHeBocTOUHOTrO Teosiornaeckoro nactutyTta [BO PAH.

Llens naHHOM MEXTyHAapOAHON KOH(EPEHIMN COCTOSIA B TOM, YTOOBI IIPHBIIEYb BEAYLINX HCCIIEHO0-
BaTeJel U SKCIEPTOB B MHOOPMALMOHHBIX TEXHOIOTHSX, IPUKIAIHON MaTeMaTHKEe, TeONH(POPMAaTHKE,
reou3muKe, CHCTEMHOM aHAJIHM3€ U3 HAYyYHbIX UHCTUTYTOB M YHHUBEPCUTETOB OOMEHATHCS 3HAHUSAMH U
OTIBITOM U OOCYIUTH BO3MOKHOCTH JUISI TOJITOTOBKM COBMECTHBIX NMTPOEKTOB U IPOTPaMM.

Bonee 200 cnemmanucto u3 10 crpan mupa: Poccun, Kasaxcrana, Y36ekucrana, @pannuu, AB-
crpun, Benrpuu, Kuras, TaiiBans, ABctpanuu, Mekcuku npuHsian ydactue B 3toi Kondepenuuu u
MIPEJCTABHIIN B OTOT COOPHUK KPAaTKHE TE3UCHI CBOMX MOKIJIAZA0B. DT MaTepHAIBI OMUCHIBAIOT MOCIEI-
HUE Pe3yJIbTaThl HAyYHBIX UCCIENOBAaHUN yyacTHUKOB KoHdepeHuu B caeayomux o0nacTax:

1. Opranmzanus cereii coopa nHGopMaruu. PazpaboTka CUCTEM yIaJIeHHOTO MOHUTOPHHTA IPUPOI-
HBIX 00BEKTOB;

2. JluctaHunoHHOE 30HANpOoBaHHEe. CIIyTHUKOBBII MOHUTOPHHT OKpYXKaroIei cpebl. MeTo sl aHa-
JIN3a CIyTHUKOBBIX JaHHBIX. CEepBHUCHI ONIEPATUBHOIO JOCTYMNA K CITyTHUKOBBIM JaHHBIM U CHCTe-
MaM HX 00paboTKy;

3. I'eoundopmarionHoe odecrieueHne HyHIaMEHTANBHBIX NCCIEIOBaHUM B 00JIaCTH HAayK O 3emIle.
Wntennexryansusle I'UC;

4. MatemaTH4ecKoe MOIEJIMPOBAaHUE IPUPOJHBIX IIponeccoB. IH(GOopMaLmOHHbIE TEXHOJIOIHU U Ma-
TeMaTHUYECKHE METO/IbI AJISl U3YUEeHHs MPUPOIAHBIX MPOIIECCOB B HayKax 0 3eMJIe;

5. OTKpBITHINA TOCTYT KaKk COBpeMEHHas MPaKTHKa HayIHOW KOMMYHHKAINU. DJIEKTPOHHBIE ONOIHO-
TEKU ¥ KOJJIeKIMK. MHTerpamnus TeppuTopranbHO paclipeieeHHbIX pa3HOPOJHBIX HAYYHbIX JaH-
HBIX B oOnactr HayK o 3emie. MH(pacTpyKTypa MpoCTpaHCTBEHHBIX NaHHBIX. [[pobiemsbl nHTe-
rpalyy MpOCTPAaHCTBEHHBIX JaHHBIX, CEPBUCOB U MPHIIOKEHUI;

6. BupryanbHble HaydHBIE CpEbl U JadopaTopud. YHADUITUPOBaHHbIE KOMMYHHUKauu. O0madHbIe
texHojoruu. Kopnoparusasle nopransl. ONbIT HOCTPOEHHUS U NMPOOIeMbl. BBICOKOCKOPOCTHBIE
BBIUHCIICHUS;

7. Tematuueckue bJI, UC. [IpeaMeTHO-OpUEHTUPOBAHHBIE CUCTEMBI.

Mpe1 Hageemcst, uto MexxayHapoanas Kondepenmus, a Takke myOnuKanus ee MaTepraioB MOCTyKat
CTHMYJIOM [Tl JaJdbHEHIIEro pa3BUTH JaHHOTO HamnpasieHud Ha JlansHeMm Boctoke Poccun u B Poccun.

Meoswcoynapoonwiii Illpoepammuulii Komumem
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PREFACE

This publication represents materials of the International Conference “Modern Information Tech-
nologies in Earth Sciences” which took place in Petropavlovsk-Kamchatsky on September 8-13, 2014.
This Conference is the result of initiative of Laboratory of Information Technologies of Far East Geologi-
cal Institute FEB RAS, which supported Department on Earth Sciences RAS, Far Eastern Branch RAS, Far
East Geological Institute FEB RAS, Institute of Volcanology and Seismology FEB RAS, North-East In-
terdisciplinary Scientific Research Institute n.a. N.A. Shilo FEB RAS, Geophysical Center RAS.

The history of these meetings on Information Technologies in Earth Sciences (ITES) dates back to
2008 (Magadan) and 2010 (Vladivostok) when scientists of the Laboratory of Information Technologies
of Far East Geological Institute FEBRAS initiated and organized two All-Russia national conferences in
arow on the ITES advances.

The goal of this International conference is consisted in to attract the leading researchers and ex-
perts in information technologies, applied mathematics, geoinformatics, geophysics, system analysis, ex-
change acquired knowledge and experience, and discuss possibilities for setting up joint projects and
programs.

More than 200 experts from 10 countries of the world: Russia, Kazakhstan, Uzbekistan, France,
Austria, Hungary, China, Taiwan, Australia, Mexico took part in this Conference and presented short
abstracts of the reports to this Book. These materials describe the last results of scientific researches of
participants of Conference in the following areas:

* Networking for data acquisition. Development of the systems for remote monitoring of natural

phenomena.

* Remote sensing. Satellite monitoring of the environment. Techniques to analyze satellite data.

Services for operational access to satellite data and systems for their processing.

» Open access as the modern practice of scientific communication. Electronic libraries and collec-

tions. Integration of territory-distributed heterogeneous data collected in the field of Earth sciences.

* Virtual research media and laboratories.

* Unified communications. Cloud technologies. Corporate portals. Experience of constructing and

related problems.

» Geoinformation provisions of fundamental investigations in Earth sciences. Infrastructure of spa-

tial data. Problems of spatial data integration, services and applications. Intellectual GIS.

» Mathematic modeling of natural processes. Mathematic methods of information analysis.

We hope that the International Conference, and also the publication of its materials will serve as
incentive for further development of this direction in the Russian Far East and in Russia.

International Program Committee of the Conference
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A MODEL OF DIGITAL LIBRARY TO SUPPORT RESEARCH ACTIVITIES
A.M. Fedotov, V.B.Barakhin, O.A.Fedotova, O.L. Zhizhimov
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
The State Public Scientific Technological Library SB RAS (SPSTL SB RAS, Russia)
Novosibirsk State University (NSU, Russia)
fedotov(@sbras.ru

In this report will describe a technological approach for developing a model of information system to
support the scientific and educational activities, organized in the form of a digital library. The information
system architecture, the principles of integration with digital depository and the rules of metadata repre-
sentation and transformation are described. Special emphasis is put on work with dictionary of key terms,
that are used for information resources organization and classification, and on modeling relations with
the facts. The identification of information resources is very important. Also it is necessary to support the
search by attributes, full-text search, browse by categories and dictionary-classifiers and it is desirable to
support semantic search. Based on the stated requirements for the digital library, the layered architecture
of its organization is proposed.

REMOTE SENSING FOR SCIENTIFIC RESEARCH IN EARTH SCIENCES IN RUSSIAN FAR
EAST
Evgeniy I.Gordeev', Vera V.Naumova®, Sergey E.DiakoV’
'Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
3nstitute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
naumova@fegi.ru

Modern facilities for satellite imaging and data processing technologies provide hundred million
measurements of various geophysical and spatial parameters of ocean, atmosphere and land in the Far
East Region everyday. There are two centers for environmental monitoring in this region: the first one
locates in Vladivostok and is Russian Academy of Sciences owned and the second is Khabarovsk branch
of “Planeta” Scientific Research Center of Space Hydrometeorology. Scientists in the Russian Far East
Institutes of the Russian Academy of Sciences use data from these and other satellite centers to ana-
lyze the volcanogenic processes and monitor state of volcanoes in the Kuril-Kamchatka island arc; to
solve problems of structural geology and tectonics, such as reveal of lineaments, tectonic discontinuities
and blocks with different range of transformation, specification of boundaries of geological structures
and zones of different types; to study ore content of the Russian Far East areas to develop mineragenic
reconstructions etc.

CymecTByOLIHe CITy THUKOBBIE CUCTEMBI HAOIOACHHS U TEXHOJIOTMH 00paboTKK JaHHBIX 00eceun-
BalOT COTHU MIJUTHOHOB U3MEPEHUH PA3TUYHBIX T€0(PU3NIECKUX U TPOCTPAHCTBEHHBIX TApaMETPOB OKe-
aHa, atMoc(epsl U cyld B JlaTbHEBOCTOUYHOM perHoHE B JieHb. B 3ToM pernone paboratot nBa Llentpa
CIIyTHIKOBOTO MOHUTOPHHTa MpUpoaHoil cpensl: Poccuiickoit Akanemun Hayk (PAH), r.BmaguBoctok
u ¢mmman HaydHo-mccie0BaTeIbCcKoro MeHTpa KocMudeckoi ruapoMereopotorun “Thiranera” (HULL
“IInanera”), r.XabapoBck. C ncnosnszoBanueM HHGopManuu 3Tux LIeHTpoB, a Takke JaHHBIX APYTHX
CIIyTHHKOBBIX LIEHTPOB COTPYIHUKaMU HHCTUTYTOB JlansHeBocTouHOrOo oTAeneHns PAH pemarores pas-
JIMYHBIE HAy4YHBIE 331241 B CIEIYIOIUX 00JacTAX HayK 0 3eMJle: aHalIu3 BYJIKaHOI'€HHBIX POLIECCOB U
MOHUTOPHUHI COCTOSIHUS ByJIKaHOB Kypuno-KaMuaTckoil rpsasl; pelieHue 3aad CTpyKTYpPHOM reoJIoruu
1 TEKTOHUKU: BBISIBIICHHS TMHEAMEHTOB, Pa3phIBHBIX HAPYIICHUH, TEKTOHMYECKUX OJIOKOB pa3HOH cTere-
HU TIepepaboTKH, yTOUHEHHE TPAaHHII T€0JIOTHIECKAX CTPYKTYP U 30H PA3INYHBIX THITOB; HCCIIEJOBAHNE
pYIOHOCHBIX Iutomanei JJaneHero Bocroka Poccun nmst mocTpoeHns MUHEpareHU4eCKUX PeKOHCTPYK-
Mt 1 Jip.
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GEOMAGNETIC DATA CENTER OF THE RUSSIAN-UKRAINIAN INTERMAGNET
SEGMENT
Gvishiani A.D., Soloviev A.A., Krasnoperov R.1.
Geophysical Center RAS (GC RAS, Russia)
a.gvishiani@gcras.ru

The Russian-Ukrainian Geomagnetic Data Center was established in 2012. It is operated by the Geo-
physical Center of the Russian Academy of Sciences in cooperation with the Institute of Geophysics of
the National Academy of Sciences of Ukraine. It serves as a core of the Russian-Ukrainian interregional
segment of the INTERMAGNET geomagnetic observatory network. The particular feature of the Center
is the automated system for real-time recognition of artificial (anthropogenic) disturbances in incom-
ing data which facilitates the preparation of the definitive magnetograms from preliminary records. The
collected geomagnetic data are stored using relational database management system. The results of an-
thropogenic disturbance recognition are also stored in the database. Interactive data access is available
online at http://geomag.gcras.ru/.

Poccuiicko-yKpanHCKUH [EHTP T€OMarHUTHBIX MaHHBIX (pyHKIuoHupyer ¢ 2012 r. Ha 6aze ['eo-
¢u3ngeckoro meHtpa Poccuiickoit akageMuun HaykK B COTpyaHW4ecTBe ¢ MHcTuTyTOM reodusuku
HamonaneHoii akamemun Hayk YkpauHbsl. LleHTp sBnsercs mH(OPMAIMOHHBIM y3JI0M POCCHICKO-
YKPanHCKOTO MEKPETHOHAIEHOTO CErMEHTa MEX/IyHapOAHOI ceTn reoMarHuTHBIX obcepBaTopuit MH-
TEPMAT'HET. Ero oTiHuuTeIEHON OCOOCHHOCTBIO SBIISICTCSI BHSAPEHNE aBTOMATH3UPOBAHHOMN CHCTe-
MBI PAaCHO3HABAHUSI TEXHOTEHHBIX aHOMAaJIW{ B MOCTYHAIOUIMX JAHHBIX, YTO CYIIECTBEHHO oOJierdaer
TTOATOTOBKY OKOHYATEILHBIX MarHUTOTPaMM M3 MIPEIBAPUTENBHBIX 3amuceil. J[pyroi BaxxHON 0coOCH-
HOCTBIO y371a ABJIAETCS XpaHEeHHE HAaKaIUIMBAEMbIX T€OMATrHUTHBIX JAHHBIX MPU MOMOIIM PEISIMOHHON
CUCTEMBI yTIpaBiIeHUs 0a3aMH JaHHBIX. VIHTepaKTHBHBIA AOCTYI K T€OMAarHUTHBIM JaHHBIM JOCTYICH
OHJIaiH 1o azpecy http://geomag.geras.ru/.

DEVELOPMENT OF INFORMATION AND TELECOMMUNICATION SYSTEMS IN THE
FAR EASTERN BRANCH OF RUSSIAN ACADEMY OF SCIENCES
A.L Khanchuk
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
khanchuk@fegi.ru

Several dozen scientific institutions located in the Far East of Russia perform basic and applied
research on critical issues of natural, engineering, social and human sciences. The huge territory, and the
need to collect, process and exchange scientific information, provide remote data access and management
of instrumental observations networks and other relevant scientific tasks form the objective needs to use
a wide range of information, telecommunication and computing technologies.

One of the tools for solving the above problems are the data network. In addition to inter-institutional
cooperation, access to resources of public research and education networks, with their help, one can
create a centralized departmental services, integrated information systems that operate on geographically
distributed data sources, etc.

Since 2004 in the Far Eastern Branch of the RAS task is being done of creation and development
of the Corporate network FEB RAS (hereinafter - Network), linking currently local networks of FANO
institutions in the cities of Khabarovsk, Vladivostok , Petropavlovsk- Kamchatsky, Blagoveshchensk,
Yuzhno-Sakhalinsk, Birobidzhan, Komsomolsk-on-Amur. Network nodes and data centers created in
the regions provide support for basic network services (DNS, mail, www, proxy, etc.) and specialized
information systems in academic institutions. To ensure collaboration of scientists developed video con-
ferencing system FEB RAS and information system “Grant FEB RAS”, designed to conduct competitions
of scientific projects of the Far Eastern Branch of the Russian Academy of Sciences.

Specialized network segments using wireless communication channels organized for seismic, geo-
dynamic and video observation FEB RAS networks to collect data in real-time at observation points
located in the most regions of the Far East. To manage the instrumental data registration and processing
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a number of information systems developed that use network infrastructure and resources of shared FEB
RAS computing facilities.
The report describes the current state of the FEB RAS Network and its development prospects.

Ha teppurtopuu lanerero Boctoka Poccnu pacnonararorces HECKOIBKO I€CATKOB YUPEXKACHUM, OCY-
miecTBIsIomye QpyHaaMeHTalIbHbIe W PUKJIaIHbIe HAyIHbIe UCCIIEIOBAHHS 110 BAXKHEHIIINM TTpodieMam
€CTECTBEHHBIX, TEXHUYECKUX, OOLIECTBEHHBIX U TYMaHUTAPHBIX HayK. OTpoMHasi TeppUTOpHs, HEOOXO-
JTUMOCTD pEeIIeHus 3a7ad Mo coopy, o0padboTke u 0OMeHy Hay4YHOH mH(pOpMaIliei, o0ecreueHus yaa-
JICHHOT'O JOCTYIA M YIPaBJICHHUsI CPEJCTBAMH HHCTPYMEHTAIBLHBIX HAOMIOACHUN U JPYyTHE aKTyaJbHbIC
Hay4JHEIE TPOOIeMBI (OPMHUPYIOT 0OBEKTHBHBIC TIOTPEOHOCTH B HCIIOIH30BAaHIH IITMPOKOTO CITEKTPa HH-
(OpPMaIOHHBIX, TENIEKOMMYHHUKAIMOHHBIX U BEIYUCIUTENBHBIX TEXHOIOTHI.

OnHMM W3 WHCTPYMEHTOB IUIS PEICHHUS BBIIICTICPEUHCICHHBIX 33/1ad SBJISIOTCS CETH Nepemadu
JaHHBIX. [[OMUMO MEXWHCTUTYTCKOTO B3aUMOCHCTBUS, IOCTYIAa K pecypcaM IyOIMYHBIX U HAYYHO-
00pa30BaTEeNbHBIX CETEH, C MX MMOMOIIBI0 MOXKHO CO3/1aBaTh IEHTPAIN30BAaHHBIE BEJJOMCTBEHHbIE CEPBU-
CBI, UHTETPUPOBaHHBIC HH()OPMAIIHOHHBIE CUCTEMBI, ONIEPUPYIOIIHE reorpaduIecKu pactpeaeIeHHBIMH
WCTOYHWKAMU JaHHBIX U T.1I.

C 2004 r. B JlamsHeBocTOUHOM OoTHeaeHNH PAH Benercs padoTa 1o co3aanuio u pa3sututo Kopmopa-
tuBHO# cetn JIBO PAH (nanee - Cets), 00beIuHAONMEH B HACTOSIIIEE BpeMs ceTu yupexaeHuit ®AHO
B IT. BmaguBocrok, Xabaposck, [lerpomasnoBck-Kamuarcknit, biaarosemenck, IOxxuno-Caxanuuck, bu-
pobumxkan, Komcomonbsck-Ha-AMype. Co3naHHBIE B pETHOHAX ONOPHBIE Y3716l CeTH U LEHTPH! JaHHbIX
o0ecTieuynBaroT MOIEePKKyY 0a30BBIX ceTeBbIX cepBrcOoB (DNS, mail, www, proxy # T.I1.) U crieliHaIn3u-
POBaHHBIX HHQOPMAIIMOHHBIX CHCTEM B MHTEpecax HayuHbIX yupexaeHuid. (s obecreueHns: KoJek-
TUBHOU pabOTHI yueHbIX pa3padboTtana Crucrema Buaeokondpepenncsssu IBO PAH u undopmanmonnas
cucreMa “I'pant IBO PAH”, npennazHaueHHas U1 MPOBEAEHUS KOHKYPCOB HayuUHBIX TPOEKTOB [laib-
HeBocTouHOTO oTaeneHust PAH.

C ucnonb30BaHNEeM OECIPOBOHBIX KaHAIOB CBS3M OPTaHU30BAaHBI CIECIUATH3UPOBAHHBIE CETMEH-
TbI CeTH, KOTOPBIE MCTIOJIB3YIOTCS B padoTe CEHCMONIOTNYECKHX, Te0IMHAMUYECKIX U BUJEO CeTel Ha-
omonenuii JIBO PAH, obecrieunBas cOop DaHHBIX B PEKHME PEATLHOTO BPEMEHHU C ITYHKTOB HaOJIIO-
JICHUH, pacIoIOKEHHBIX B OONBIIMHCTBE peruoHoB JlamsHero Boctoka. s ynpaBieHHs cpeacTBaMU
perucTparuu, padoTsl ¢ HHCTPYMEHTAIHHBIMH JaHHBIMH M Pe3yJIbTaTaMH UX 00paOOTKH CO3IaHbI Psi
HHQOPMAIIMOHHBIX CUCTEM, UCTIONB3YIOIUX HHpacTpyKkTypy CeTH U pecypchl LEHTPOB KOJIIEKTHBHO-
ro nons3oBanus JIBO PAH.

B noknane npencrasneHo onucanue texymero cocrossaua KC JIBO PAH u nepcniekTHBEI ee pa3BU-
THSL.

STATE AND DEVELOPMENT PROSPECTS OF THE INTERNATIONAL PROJECT
ONEGEOLOGY IN EURASIA
M. Komac!, O. Petrov?, G. Brekhov?
!Geological Survey of Slovenia (GeoZS, Slovenia), International project OneGeology
ZRussian Geological Research Institute (VSEGEI, Russia), International project OneGeology
Marko.Komac@GEO-ZS.SI

OneGeology is an initiative of Geological Survey Organisations (GSO) around the globe that dates
back to Brighton, UK in 2007. Since then OneGeology has been a leader in developing geological online
map data using a new international standard — a geological exchange language known as the ‘GeoSciML’
(currently version 3.2 exists, which enables instant interoperability of the data). Increased use of this new
language allows geological data to be shared and integrated across the planet with other organisations. One
of very important goals of OneGeology was a transfer of valuable know-how to the developing world,
hence shortening the digital learning curve. In autumn 2013 OneGeology was transformed into a Consor-
tium with a clearly defined governance structure, making its structure more official, its operability more
flexible and its membership more open where in addition to GSO also to other type of organisations that
manage geoscience data can join and contribute. The next stage of the OneGeology initiative will hence
be focused into increasing the openness and richness of that data from individual countries to create a
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multi-thematic global geological data resource on the rocks beneath our feet. Authoritative information
on hazards and minerals will help to prevent natural disasters, explore for resources (water, minerals and
energy) and identify risks to human health on a planetary scale. With this new stage also renewed OneGe-
ology objectives were defined and these are 1) to be the provider of geosciences data globally, 2) to ensure
exchange of know-how and skills so all can participate, and 3) to use the global profile of 1G to increase
awareness of the geosciences and their relevance among professional and general public. We live in a
digital world that enables prompt access to vast amounts of open access data. Understanding our world,
the geology beneath our feet and environmental challenges related to geology calls for accessibility of
geoscience data and OneGeology Portal (portal.onegeology.org) is the place to find them.

OneGeology is managed by a Board, which consists of representatives from geological surveys of
seven continental regions: Africa, Asia, Eurasia, Europe, North America, Oceania, and South Amer-
ica. Russia and CIS are part of Eurasia. Free access to 1:1M geological maps of Russia and CIS be-
came available via OneGeology Portal and Internet in August 2012 at the 34th International Geological
Congress. More than a million queries to these maps from users from different countries were registered
after launching this source.

In years to come, materials of the GIS Atlas of 1:2.5 M geological maps of CIS, 1:5 M geological
maps of Circumpolar Arctic and Eurasia, and 1:200,000 geological maps of CIS are to be placed on the
cartographic portal.

OneGeology sBngercs nannuatuBoii Oprannzanuii reonorumdeckux ciryx0 (OI'C) mo Bcemy mupy,
Hauvaroii B bpaiirone, Bennkoopuranus, B 2007 roay. C tex mop OneGeology sBisieTcs TuaepoM B pa3pa-
00TKe reoJI0rnyecKux KapTorpad)nIecknx JaHHBIX OHJIAWH C TIOMOIIHI0 HOBOT'O MEKIyHApOIHOTO CTaH-
JlapTa - Fe0JIOTHYECKOT0 s13bIKa 00MeHa, n3BeCTHOrO Kak «GeoSciMLy (B HacTosiee BpeMs CyIeCTBYeT
Bepcud 3.2, KOTopasi 03BOJISIET MTHOBEHHYIO COBMECTHMOCTS JaHHBIX). bosee mpokoe ncnonp3oBaHue
3TOrO HOBOT'O SI3bIKa ITO3BOJIIET COBMECTHOE HCIOIB30BAHNE U MHTETPALMIO T€OJOTHYECKUX JTaHHBIX C
JIPYTUMU OpraHU3alusaMU 1Mo Beel mianere. OnHoM n3 BaxkHekmumx 3anaud OneGeology Obuia mepena-
Ya LEHHBIX HOBBIX TEXHOJOTUI Pa3BUBAIOLIMMCS CTpaHaM, a 3HAYUT yMEHBIICHUE KPUBOW 00ydEeHUs
uudpobiM 3HaHHAM. Ocenbio 2013 rona nannuatusa OneGeology Obl1a mpeoOpa3oBaHa B KOHCOPLH-
YM C 9E€TKO OTIPENIEICHHON CTPYKTYpOH YIpaBJeHHs, YTO JAENAeT ero CTPYKTypy Oonee opHIInaNbHBIH,
¢yHkuoHnpoBaHue Oojee THOKUM, a YWICHCTBO 0o0jee OTKPBITHIM, Kyna nomumo OI'C, MoryT mpuco-
€IMHUTHCS ¥ BHECTH CBOW BKJIAJ M IpYTHE THUIIBI OpPraHU3aIiil, 3aHUMAIOIIHECS ['€0I0T0-Te0(hn3nIecKie
nanHbeiME. ClenoBaTenbHO, cieaytomuii stan nHuuuatueel OneGeology OyzneT coxycupoBaH Ha yBe-
JUYEHUH OTKPBITOCTH M OOTaTCTBA ATHUX JAHHBIX OT OTAEIBHBIX CTPaH JJIS CO3JIaHMs pecypca riio0anb-
HBIX T€0JIOTMYECKUX JaHHBIX Pa3HOOOPa3HOW TEMaTHKU OTHOCHUTENIBHO MOPOJ, HAXOISIIMICS Y HAC o[
Horami. /loctoBepHast HH(OPMAIUSA MO T€OJOTHYECKUM OMACHOCTSM U MOJE3HBIM HCKOIaeMbIM ITOMO-
KET NPEeOTBPALCHNIO CTUXUHHBIX O€ICTBUI, TONCKAaM NPUPOIHBIX PECYPCOB (BOJIBI, TIOJIE3HBIX HCKO-
MAEMBIX U 3HEPTUH) U BBIABICHUIO PUCKOB JIJIs 3/I0pOBBs UeJIOBEKa B IJIaHeTapHOM MaciuTade. Ha atom
HOBOM 3Tarlla TaKoKe AaHbl onpeaeseHus: 00HOBIeHHbIM neisiM OneGeology: 1) cTaTh IOCTAaBIIMKOM JIaH-
HBIX TI0 T€0JIOTUYECKUM HayKaM B INI00abHOM MaciiTade, 2) 00ecneunTh OOMEH HOY-Xay U HaBBIKOB C
TEM, YTOOBI MOTJIM YYaCTBOBATH BCE JKENAIOIINE U 3) MCIIOIB30BaTh II100anbHbIN npodwns 1G st mo-
BBIIICHUS HH()OPMUPOBAHHOCTH O I€OJIOTMUECKUX HAyKaX U UX aKTyaJbHOCTH Cpelu NpodeccoHatoB U
IIIPOKOH OOIIECTBEHHOCTH. MBI )KMBEM B IIU(POBOM MHpPE, KOTOPHIH MTO3BOIAET OBICTPO MOTYYaTh JA0-
CTYH K OTPOMHBIM MacCHBaM JaHHBIX OTKPHITOTrO JocTyna. [IoHnMaHue Halero Mupa, reoyiorus moJ Ha-
IIMMH HOTaMH U 9KOJIOTHYECKHE MTPOOIEMBI, CBS3aHHBIE C T€0JIOTHEH, BEI3BIBAIOT HEOOXOANMOCTh HMETh
JOCTYII K Te0JIOTHUECKUM AaHHbIM, U niopTai OneGeology (portal.onegeology.org) — 310 MecTo, rae ux
MO>KHO HalTH.

Paboroii OneGeology ynpasiseT coBeT, B KOTOPOM, B TOM YHCJI€, y4aCTBYIOT IIPEICTaBUTEIIH I'€0-
JIOTHYECKUX CITY’KO 7 KOHTUHEHTAJbHBIX pernoHoB: Adpuka, Asus, EBpasus, Espona, CeBepHas Ame-
puka, Okeanusi, FOxxnass Amepuka. Poccus u ctpansl CHI' Bxondar B coctaB peruona EBpasus. B aBry-
cre 2012 roga Ha 34-M MexXayHapOAHOM I'e0JIOTHYECKOM KOHTpecce yepe3 KapTorpadguyeckuil moprai
OneGeology u cets MHTEpHET OBUT OTKPHIT CBOOOIHBIN TOCTYN K I€OJOTHYECKHM KapTaM MaciiTada
1:1 000 000 na Tepputopuro Poccun u ctpan CHI'. C MOMeHTa OTKpBITHS 3TOTO pecypca 3aperucTpu-
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poBaHO OoJsiee MHJITMOHA OOpaLIeHU K 3TUM KapTaM MOoJb30BaTeIel n3 pa3HbIX CTpaH. B Omkaiimme
HECKOJIBKO JIET IUTAHUPYETCA pa3MeCTHTh Ha KapTorpadpudeckom nopraie OneGeology marepuainst [ IC
ATnaca reonormueckux kapt crpad CHI™ macmraba 1:2 500 000, reonornveckue xaptel Llupkymmossip-
Hoil Apktuku u EBpasum macmraba 1: 5 000 000, reonmormueckue kaptel Macirada 1: 200 000 ctpan
CHI.

EXPERIENCE OF INTEGRATION OF TERRITORY-DISTRIBUTED ENVIRONMENTAL
DATA AT NATIONAL AND INTERNATIONAL LEVELS
V.N. Kopylov, N.N. Mikhailov
All-Russian Research Institute of Hydrometeorological Information-World Data Center
(RIHMI-WDC, Russia)

kvn@meteo.ru

This report provides an information-communication infrastructure that implements cross-cutting
technology of environmental data collection, integration and exchange of data, interaction with computa-
tional model complexes, universal access to information, GIS mapping of integrated information. On the
basis of this infrastructure institute’s specialists developed an Integrated Information-Telecommunication
System of Federal Hydrometeorology Service, Unified State System of Information on the situation in
the Oceans, which integrating information of 12 ministries, federal services, agencies and RAS, Ocean
Data Portal of the Intergovernmental Oceanographic Commission of UNESCO. RIHMI-WDC created 3
World Data Centers of World Data System (WDS), which operates under the auspices of the International
Council of Scientific Unions (ICSU), popularized open access to scientific data.

B HacTosmem noknazae npeacraBieHa HHQOpMannoHHO-KOMMYHHUKaMOHHast HTHQPAaCTPYKTypa, pe-
aJIM3YIOIIas CKBO3HYIO TEXHOJIOTHIO cOOpa AaHHBIX O COCTOSHUHU OKpY’Karollei cpeibl, HHTErpaluio
JAHHBIX, BHYTPHCUCTEMHBIII OOMEH, B3aMMOJECHCTBHE C PACYETHO-MOJEJIBHBIMU KOMIUIEKCAMH, YHH-
BepcanbHBIN goctyn k uHbopmauun, [ MC-otoOpaxkeHne nHTerpupoBanHoi MH(popmanuu. Ha ocHo-
B€ 3TOH MHPPACTPYKTYPHI CTIEUAIMCTH HHCTUTYTA pa3padoTalli HHTETPHPOBAHHYIO HH(OPMAIIHOHHO-
TEJIEKOMMYHHUKAIIMOHHYI0 cucteMy Pocruapomera, Enunyro cuctemy nHpopManuu o0 oOCTaHOBKE B
MupoBoM okeaHe, HHTETpHUpyomas HHPopMannio 12 MHHHUCTEPCTB, (QeepaIbHbIX CIyX0, arTeHTCTB U
PAH, Iopran okeanorpaduyeckux NaHHBIX MeXNpaBUTEILCTBEHHON OKEaHOTpapUIECKO KOMHCCHU
IOHECKO. BHUNUT'MU-MII/I co3man 3 MupoBbIX IIeHTpa JaHHBIX MHPOBOIl CHCTEMBI TaHHBIX, KOTO-
past ieiicTByeT oA 3ruoi MexIyHapoIHOTo coBeTa Hay4yHbIX cot030B (MCHC), nmomymsipusupyomnero
OTKPBITHIA JOCTYH K HAYYHBIM JaHHBIM.

INFORMATION TECHNOLOGIES IN SATELLITE CENTER OF FEB RAS FOR
MONITORING OF OCEAN AND ATMOSPHERE
V.A. Levin, M.G. Aleksanina
Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
levin@jiacp.dvo.ru

The report is devoted to new approaches to creation of technologies for calculation of physical and
dynamic parameters of ocean surface and the atmosphere according to information from the meteorolog-
ical satellites received in Satellite center of Far Eastern Branch of Russian Academy of Sciences (FEB
RAS). The technologies of automatic calculation on satellite images such features as ocurrents velocities,
dynamic parameters of synoptic eddies, sea surface temperatures, radiation parameters of water surface
and sea bioparameters, concentration of carbon dioxide in the atmosphere and et cetera are developed.
Technologies of automatic detection of synoptic sea surface eddies are included in processing distributed
system together with calculation of sea surface temperature and dominant orientations of bright contrasts
and estimates of sea surface currents velocities. Automatic detection of the tropical cyclones (TC) with an
assessment of thermodynamic parameters and entering of parameters in a database are developing now.
The new developed technologies significantly increased the accuracy and reliability of received parame-
ters that allows to put them into practice, both for hydrometeorology, and for operational environmental
monitoring.
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Jlokia mOCBSIIIEH HOBBIM MTOAXO0aM K CO3AaHUIO TEXHOJOTHH pacueTa pU3N4YecKuX U AUHAMUYe-
CKMX ITapaMeTpOB TOBEPXHOCTH OKeaHa M aTMoc(eps! o WH(POPMAIHK C METEOPOJIOTHIECKUX CITyTHHU-
KOB, IpuHUMaeMbIx B CyTHukoBoM Hentpe JJBO PAH. Pa3paboraHbl TeXHOIOTUH aBTOMAaTHYECKOTO
pacueTa 1o CITyTHHKOBBIM M300paXeHHUSAM CKOPOCTEH MOBEPXHOCTHBIX TCUCHHH, TUHAMUYECKHX Mapa-
METPOB CHHONTHYECKUX BUXPEH, TEMIEPATYphl MOBEPXHOCTH OKEaHa, MapaMETPOB U3IY4YEHUS BOAHON
MTOBEPXHOCTH U MOPCKOW OMONPOAYKTUBHOCTH, KOHIIEHTPALUU YIJIEKHCIIOro ra3a B atMocdepe. B pac-
[peAeICHHYI0 CUcTeMY 00pabOTKH Hapsdy C pacueToM TeMIIEpaTypbl HOBEPXHOCTH OKeaHa M JOMUHAHT-
HBIMH OpPHEHTAIUSIMH KOHTPACTOB BKJIFOUEHBI TEXHOJIOIMH aBTOMAaTHYECKOTO BBIAEIICHHS CHHOITHYE-
CKHUX BHXpell OKeaHa ¢ OLlEHKaMU CKOPOCTEll TOBEPXHOCTHBIX T€UEHHUH; aBTOMAaTHUECKOe OOHApyKeHUE
Tponudeckux nHkI0HOB (TLI) ¢ orieHkoit TepMoIMHAMHYECKHX TapaMETPOB U 3aHECEHHEM ITapaMeTPOB B
0a3y naHHbIX. HoBBIE pazpaboTaHHBIE TEXHOIOTHH CYIECTBEHHO TIOBBICHIM TOYHOCTH M JOCTOBEPHOCTH
[0JTy4aeMbIX IIapaMeTPOB, YTO MO3BOJSET MPUMEHATh UX Ha MPAKTHKE, KaK AJS THAPOMETEOPOJIOTHH,
TaK ¥ JUIS OTIEPATHBHOTO SKOJIOTHIECKOTO MOHUTOPHHTA.

GEOLOGICAL INFORMATION AND MATHEMATICAL GEOLOGY
TODAY. CHALLENGES AND PROSPECTIVES
Yu.N. Malyshev, D.V. Rundqvist, B.V. Sterligov, S.V. Cherkasov
Vernadsky State Geological Museum RAS (SGM RAS, Russia)
ser sgm.ru

A large amount of geological, geophysical, and geochemical data accumulated in academic institu-
tions, universities, other geological organizations represent a knowledge collected by professionals in the
field through the last centuries. The growth of initial data stock was especially intensive in XX century
thanks to the transportation facilities’ development. Because of such informational explosion, the com-
plex use of multidisciplinary data becomes a real problem. Until now, this problem is being resolved, in
general, by multi-level generalization of data resulting with classifications of different objects, such as
geological formations, mineral deposits, geological processes, etc.

On the other hand, the end of XX century has provided us with a wonder of extremely fast devel-
opment of computational technologies, sometimes pretending for an artificial intelligence. In the field of
Earth sciences, the most advanced computational tools are being presented by geographic informational
systems, software for geological processes and objects’ modeling, data collection and exchange tools.

Situation with mathematical implications differs in the different fields of geological sciences. The
oil-and-gas industry is equipped with turnkey informational systems such as Petrel, Landmark, etc. In the
other fields, the software market does not have obvious leaders, and contains of wide range of software
produced as by software companies, so by in-house programmers.

As of information itself, aside of legal issues, problem of information management is especially
urgent in Russia. Quite an amount of old data (including second half of XX century) still exists in “paper”
format only, another big part — in raster formats, and just insufficient share is digitized or acquired in
digital format. Because of that situation, researchers, when using outer data, as a rule, have to use in their
work not initial data, but multiple compilations and classifications, i.e. — generalized and interpreted data,
which causes accumulation of errors, and loss of information.

So, the most urgent issue in the field of mathematical geology and geological information is infor-
mational management including:

+ digitalization of selected (corresponding to the modern requirements) non-digitized data;

*» development and invention in data storage of the artificial intellect elements (ontologies, neural

networks, tools for automatic and semi-automatic data analysis and representation, etc.);

* use of “cloud technologies”.

One of the obstacles along this way is luck of leading institution defining goals and milestones of improve-
ments in the field of geological information management. In the Vernadsky State Geological Museum,
some attempts have been made in the fields of information management (Largest mineral deposits of the
World database), ontologies (“ONTOS” software and GKR system), and data analysis (“Prognoz” soft-
ware), but the scale of the task is much bigger than that. Psychological side of the problem: mathematics
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and IT professionals are a bit alien to geological information, and geologists do not trust much to the
mathematics. From here, it becomes very difficult to promote the projects in the field, as in the frames of
RAS or research foundations, so in the Ministry of education and science — geologists send us to the IT
people, but we are not theirs.

May be, the expected merge of Rosgeolfond and VNIIgeosystem will produce a body able to improve
the situation, but the Russian Academy of Sciences should find its respond to the challenges we face in
the field of a proper use of priceless geological information.

OrpoMHO€ KOJTMYECTBO T€0JIOTHIECKUX, Te0(PU3NIECKUX, U TEOXUMHYECKIX JAaHHBIX HAKOIUIEHO B
aKaJeMUYECKUX UHCTUTYTAX, YHUBEPCUTETAX, APYTHX T€OJOTHUECKUX OPraHU3aIHsX, IPEACTaBIsIET CO-
Ooit 3Hanme, coOpaHHOe U CHOPMHUPOBAHHOE CIEITUAINCTAMU B TEUCHHE HECKOIBKHUX CToJeTHmil. PocT
00BeMa HCXOTHBIX JaHHBIX MTPOXOAMI 0COOEHHO CTpeMHTENBHO B XX Beke Oaroapst pa3BUTHIO TPaHC-
MOPTHBIX BO3MOXHOCTEH. M3-3a Takoro «MH()OPMALMOHHOTO B3pHIBa», KOMIUICKCHOE HMCIOIb30BaHUE
MYJBTHINCIUILIMHAPHBIX JAHHBIX CTAHOBUTCS pealibHON npobiemoii. Jlo cux mop 3ta nmpobiiema pera-
eTcsl, B OCHOBHOM, ITOCPEJICTBOM MHOTOYPOBHEBOH I'eHepaIM3allii JaHHBIX C Pe3yJIbTaTaMH, PEICTaB-
JISTFOIIIAMU OO0 KacCH(DHUKAITIHN Pa3IMIHbIX 00BEKTOB, TAKUX, HAIIPUMEp, Kak reojiorndeckue Gopma-
LMY, MECTOPOKICHHSI MTOJIE3HBIX UCKOIIAEMBbIX, I€0JIOTHUECKUE MPOLECCHI, U JP..
C npyroii cTOpOHBI, KOHell X X BeKa 03HAMEHOBAJICS SKCTPAOPAMHAPHO OBICTPBIM Pa3BUTHEM BBIUHIC-
JIUTENBHBIX TEXHOJIOTHIA, NHOT/Ia MPETSHAYIONINX U Ha UCKYCCTBEHHBIH UHTEIUIEKT. B obmactu Hayk o
3emJie HauboJIee pa3BUTHI TAKHE BEIYUCIUTEIbHBIE HHCTPYMEHTHI, Kak reorpaduieckne nH(popMaImoH-
HBIE CHCTEMBI, IPOTPaMMHOE 00ecIieueHUe ISl MOJISIIMPOBAHUS T€0JIOTUIECKUX TPOIIECCOB M 0OBEKTOB,
W MHCTPYMEHTBI ISl cOOpa M XpaHEHHS JaHHbIX.
Curyanus ¢ MaTeMaTHIeCKUMHU U IPOTPAaMMHBIMU MTPUIIOKEHUSIMH PAa3INIaeTCs B Pa3HBIX 00JIacTIX
reosornueckux Hayk. HedrerazoBas orpacip ykoMIuiekKToBaHa WH(QOPMAMOHHBIMH CHCTEMaMH «IIOJ
KITIOY», TakuMH, Kak Petrel, Landmark, u ap. B npyrux orpacisx pelHOK IpOrpaMMHOTO 00ecIieYeHus He
HUMeeT BBIPaKEHHBIX JTHEPOB, U MPEACTABISAET ITUPOKUHN CIIEKTp MPOrPaMMHOT0 00ecIiedeH s, TPOH3Be-
JIEHHOTO KaK CIeHaIn3NPOBAHHBIMHA KOMITAHUSIMHE, TaK U IIPOTPaMMHUCTaMHU OTPACIIEBBIX OpTraHU3aIH.
C TOYKM 3peHHsi COOCTBEHHO WH(OpMAIMU, HE TOBOPS 00 IOPUAMYECKUX CTOPOHAX, Mpodiema
ynpasieHns nHpopMariei sBisercss ocooeHHo ocTpoit st Poccnu. JloctaTouHo 60IbII0OE KOJTHYECTBO
CTapbIX JaHHBIX (BKJIIOYAs MOyYEHHBIE BO BTOPOH OIOBHHE XX BEKa) A0 CHX IOP CYLIECTBYET TOJIBKO
B «OymaxxHOM» (hopMmaTe, BTOpasi 3HAYUTEIbHAS YacTh — B PAaCTPOBBIX (hopMaTax, U TOIHKO HE3HAUH-
TeJNbHAs J0Js Bcel nHpopManun yxe onndpoBaHa WK MoiydeHa B uppoBoM (popmarte. M3-3a 3Toro
WCCIIEZIOBATENN TIPY paboTe CO CTOPOHHUMH JTaHHBIMH, KaK MPaBUIIO, UCIIOIB3YIOT B CBOUX paboTax He
WCXO/HBIE JaHHBIe, HO pa3HOOOpa3Hble KOMITWIUISINHA U KIIACCHU(HKAIINH, T.€. — TeHePAIM30BaHHbBIE U
MIPOMHTEPIPETUPOBAHHBIC TaHHBIE, YTO BEJET K HAKOIUICHHUIO OIIMOOK ¥ MOTepe HH(POPMAITHH.
Takxum o0pazom, Harbosee ocTpoi MPoOIEMOi B 00JIACTH MaTEeMaTHYECKOM Te0JIOTHH U T€0JIOTHYe-
cKolf MH(OPMALIUH SIBIAETCS MEHEIPKMEHT HH(POPMAINH, BKIIOYAIOLIHA:
* mepeBon B U(poBoi popMar OTOOPAHHBIX (COOTBETCTBYIOIINX COBPEMEHHBIM TpPECOOBAHHSIM)
HeoM(POBAaHHBIX TaHHBIX;

* pa3paboTKa ¥ BHEJPEHUE B CHCTEMBI XPAaHEHHUS JaHHBIX 3JIEMEHTOB HCKYCCTBEHHOTO WHTEIUIEKTa
(oHTONOTHMYU, HEHPOHHBIE CETH, UHCTPYMEHTHI AaBTOMAaTH3UPOBAHHOTO U TIOJTyaBTOMATH3UPOBAHHO-
TO aHaJIM3a U PECTaBICHNS JAHHBIX, U JIp.);

* WUCITOJIb30BaHUE «OOIAYHBIX)» TEXHOJIOTHH.

OpxHYM U3 IPEnITCTBUN Ha 3TOM ITyTH SBJISIETCS OTCYTCTBUE JTUANPYIOUIEH MPOQHIbHON OpraHu3alny,
KOTOpast MOTJIa OBl ONIPEIEeISATh [ENIN U 33/1a9H YCOBEPIISHCTBOBAHUS MEHEIKMEHTA Fe0I0TMIeCcKON HH-
¢opmanuu. B TTM PAH 6butn peann3oBaHbl HEKOTOPBIE IIPOEKTHI B 00JIaCTH MEHEPKMEHTa HH(pOpMa-
mu (bJ1 «Kpymaeitmme mectopoxaeaust Mupay), orronorui (mporpamma «OHTOCy), n ananu3a naH-
HBIX (mporpamma «IIpornos»), Ho MaciTal MPoGIIEMBI B LIENOM CYIECTBEHHO Iupe. Ilcuxonornueckas
CTOpOHA MPOOIEMbI: MATEMATHKH H CIIEIHAIUCTHI B 001aCTH MHPOPMAITMOHHBIX TEXHOJIOTHIA HECKOIIb-
KO YYXXJAIOTCsl Te0JOTHUYecKol MH(OpMaLuK, a Te0JIOTH HE OYeHb JOBEpsIOT Maremartukam. Otcroza,
MIPOABIDKEHHE TIPOEKTOB 0 HAMIPABIEHUIO OY€Hb CHIIFHO 3aTpyaHEeHo Kak B cucreme PAH n HaydHBIX
¢oHm0B, Tak U B cucreMe MuHHCTEpCTBa 00pa3oBaHus U Hayku P®d: reonoru-skcnepTsl HAMpaBisSiOT
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Takue npoekTsl UT-ciennanucram, a A HUX HAIIU MPOEKTHI TOKE UyXKHE.

Bosmoxno, oxumaemoe crusiaue Pocreondonna u BHUUreocncrem co3mact opraHu3aIiio, CIo-
COOHYIO MEPEIOMUTH CYIIECTBYIOLIYIO CUTYAIHI0, HO Poccuiickas akajgemus HayK oOsi3aHa HAHUTH CBOM
OTBET Ha IIPOOJIEMBI 3(PPEKTUBHOTO HCIIOIH30BAHUS T€OIOTHICCKOIN HHPOPMAITHH.

APPLICATION OF REMOTE SENSING FOR ASSESSMENT OF ECOLOGICAL STATE
MINING AREAS IN WINTER TIME
V.P. Potapov, O.L. Giniyatullina, N.V. Andreeva
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
a_nat v@mail.ru

Snow cover has integrated pollutant accumulation property and it used as a pollution gathering device
of the underlying surface in the winter. The remote sensing of Earth (RSE) is used for its evaluation.

The results of field spectrometric investigations are used to highlight snow cover areas with different
properties on the satellite imagery. These investigations allow to separate the snow by chrominance and
big list of spectral indexes (NDVI, NDSI, NDWI), which are selectively sensitive to the water content in
the snow, dust level, density and other characteristics.

Information about the connection between the level of dust and spectral reflectance of snow cover is
needed for quantify the intensity of the particle deposition on the snow surface by remote sensing data

Researches of snow cover in the region with an active open pit mining (Bungur geologist - industrial
region of Kuzbass) are made in the range of 2005 to 2013 from medium and high resolution satellites. 13
points which are used in laboratory analysis of snow samples in 2012 were selected as the zones of
interest. The technique of determining the state of the snow cover was created. The possible contaminants
which are identified by the spectral reflectance of snow in the images were found. A large amount of
empirical data was accumulated as a result of experimental and field investigations. The dependences of
snow conditions on the specific factors were established. As a result of the work the contours of region
relative pollution were defined for specific times.

CHexHBbIIl TOKpPOB, 0071a/1as CBOWCTBOM MHTETPAILHOIO HAKOTUIEHHS 3aTrPsI3HAIONINX BEIIECTB, HC-
MOJIB3YETCS B KaYECTBE IUIAHILIETAa-UHIUKATOpPA 3arpsA3HEHUs MOJICTHIAIOLIEH MOBEPXHOCTU B 3UMHEE
BpeMst. [Ji1st ero oreHKH BO3MOKHO MTPUMEHEHHE TaHHBIX TUCTAHITMOHHOTO 30HIupoBanus 3emiu (133).

Jl1s1 BbIAETICHUS apeasioB ¢ pa3JIMYHbBIMU CBOMCTBAMHU CHEXHOTO MOKPOBA 10 KOCMUYECKUM CHHUM-
KaM MPUMEHSIOTCS PEe3yJIbTAThI MOJIEBBIX CIIEKTPOMETPUUYCCKUX UCCICAOBAHUMN, TTO3BOJSIONINE pa3ie-
JIATH CHET TI0 IBETHOCTH, W JOCTATOYHO OOJBINON MepeueHb CHeKTpalbHbIX HHAeKkcoB (NDVI, NDSI,
NDWI), u3buparenbHO 4yBCTBUTEIBHBIX K COACPIKAHUIO BOJBI B CHETe, YPOBHIO 3albLJICHHOCTH, TIOT-
HOCTH U JPYTHM XapaKTEPUCTHKAM.

J71s1 KOJTMYEeCTBEHHOT 0 ONPEICICHNUS HHTCHCUBHOCTHU OCAXICHUS YaCTUI] Ha TIOBEPXHOCTh CHETA 110
naaabIM J[33, HeoOXOAMMBI CBEIEHUS O CBA3H YPOBHS 3aBUIEHHOCTH CO CIIEKTPAIBHON OTpaXKaTeIbHOM
CHOCOOHOCTBIO 3aCHEIKEHHOH MMOBEPXHOCTH.

IIpoBeneHbI nccIeOBaHUS COCTOSHHS CHEXHOTO MOKPOBA /TSl pETHOHA C aKTUBHOM T0OBIYEH yTis
OTKPBITBIM crtocoboM (ByHTypckuii Teosioro - mpoMbIIIICHHBIH paiion Kysbacca) B amamazone 2005-
2013rT co CITyTHHKOB CPEIHEro M BBICOKOTO pa3perieHus. B kauecTBe 30H nHTEepeca BbIOpaHo 13 To-
4eK, 0 KOTopeM ¢ 20121 mpoBoanuTCs Ja00pPaTOPHBIN aHAJIM3 CHETOBBIX MPOOBI. Paspaborana meTo-
JIUKa OTIPEACICHUSI COCTOSIHHSI CHEXKHOTO MOKpoBa. OmIpeeIeHbl BO3MOXKHBIEC 3arpsI3HUTENN, KOTOPHIE
UACHTUUIMPYIOTCS TI0 CIIEKTPAIBHOM OTpa)kaTeIbHOW CIIOCOOHOCTH CHEra Ha CHUMKax. B pesynprarte
SKCIIEPUMEHTANBHBIX U 3KCIEAULUOHHBIX pa00T HAKOIUIEH OOJIBIION MAacCUB SMIUPHUUYECKUX JAHHBIX.
Y CTaHOBIIEHBI 3aBUCHMOCTH COCTOSHUSI CHEXHOTO TIOKPOBA OT KOHKPETHHIX (pakTopoB. B pesymnprare
MIPOBEACHHOW PabOThI ONpEACICHB KOHTYPhl OTHOCUTEIIBHOM 3arps3HEHHOCTH PErvoHa U KOHKpPET-
HBIX MOMEHTOB BPEMEHH.
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IT INFRASTRUCTURE TO WORK WITH DATA IN FEBRAS INSTRUMENTAL
OBSERVATIONS NETWORKS
S.1. Smagin, A.A. Sorokin, S.P. Korolev
Computing Center FEB RAS (CC FEB RAS, Russia)
alsor@febras.net

Since 2009, through Far Eastern Branch of the RAS targeted programs “Modern geodynamics, ac-
tive and natural hazards geostructure Russian Far East” and “Information and Telecommunication Re-
sources”, tasks have been done on implementation of the instrumental observation networks FEB RAS
(seismological, geodynamic, CCTV), and development of information technology and systems to work
with sets of scientific data and control hardware and software systems.

To complete these tasks, as well as the tasks of collection, processing and storage of instrumental
data in CC FEB RAS an automated information system “Signal” (AIS “signal”) has been developed,
consisting of several interconnected modules designed for specialized tasks for each of the observation
networks. For distributed storage, integration and delivery of scientific data to external information sys-
tems, cloud technologies and RESTful Web services have been developed and implemented.

The basic components of the AIS “Signal” have been located in Data Center, FEB RAS (Khabarovsk)
that provides the appropriate level of technology support related to the use of high-performance data
processing and storage, as well as ensuring a reliable access to consumers.

C 2009 roma B pamkax neneBblx nmporpamm JlansHeBoctounoro otaeneHus PAH “Cospemen-
Hasl TeoIMHAMMKa, aKTUBHBIE T€OCTPYKTYPHI M MPUPOAHBIE omacHOCTH JlanpHero Bocroka Poccnn™ u
“NH(popMalmOHHO-TEIEKOMMYHUKAILIMOHHBIE PECYPCHl” BeAyTcsl paboThl MO (GOPMUPOBAHUIO MHCTPY-
MEHTaNbHBIX ceTeil Habmonenuit [IBO PAH (ceficMomorndeckux, Te0IMHAMUYCCKIX, BUICOHAOITIONE-
HUI), CO3MaHNI0 MH(OPMALIMOHHBIX TEXHOJIOTUH U cucTeM [yl paboThl ¢ Ha0OpaMu HAy4YHBIX JaHHBIX U
yIpaBJIeHUS IPOTPAMMHO-AMIAPATHEIMA KOMILIEKCaAMH.

Jns perenust 3Ty 3a1ad4, a Takxke coopa, 00pabOTKU U XpaHEHHsI HHCTPYMEHTAIBHBIX JaHHbIX B B
JABO PAH pa3pabotana aBTomarusupoBanHas napopmarronHas cucrema “Curnan” (AUC “Curnan”),
COCTOAIIAs U3 HECKOJIBKUX B3aUMOCBSI3aHHBIX MOAYJIEH, IPENHA3HAYECHHBIX [l PEIICHUS ClIeUalIn3U-
POBaHHBIX 3a7a4 JUIA KaXKI0H n3 ceTeld HaOmoaenuit. st pacnpenenéHHOro XpaHeHus, HHTETPpaliy 1
MTOCTAaBKH HAYYHBIX JAHHBIX BO BHEUTHHE HH()OPMAITMOHHBIE CHCTEMBI CO3/IaHBI M UCTIONB3YIOTCS 001ad-
uele TexHonoruu u RESTful Web cepucsr.

bazoseie kommonenTsl AUIC “Curnan’” pasmernienst B Llearpe manusix JIBO PAH (1. Xabaposck),
4T0 00ecreynBaeT Ha[leXaluii ypoBeHb TEXHOJIOTHUECKON MOAEPKKH, CBA3aHHOM C MCIIOJIb30BAHH-
€M BBICOKOIIPOM3BOIUTENBHBIX CPEICTB 00paOOTKM M XpaHEHHs JAaHHBIX, a TAK)KE TapaHTHPOBAHHOTO
JOCTyNa K HUIM IOTpeOuTEeH.

HIGH-RESOLUTION REMOTE SENSING IN MONITORING MINING-RELATED
ENVIRONMENTAL AND SOCIETAL IMPACTS
Stéphane Chevrel
Georesource Division, Bureau de Recherches Géologiques et Minieres (BRGM, France)
s.chevrel@brgm.fr

Recent developments in high-spatial and high-spectral resolution remote sensing sensors open new
perspectives in developing tools and methods that address, either directly or indirectly, essential param-
eters in the monitoring and assessment of environmental and societal impact of mining along the mining
cycle, from exploration to closure and decommissioning.

The integration of satellite and airborne remote sensing data and in situ measurements, together
with other relevant Earth Observation (EO) data, enables mapping these parameters and the development
of EO-based integrated products that facilitate interaction between the mining industry and the related
stakeholders, in view of improving its societal acceptability in a sustainability perspective.

The paper will first proceed to a brief review of the available remote sensing techniques, including
imaging spectroscopy, LiDAR, Thermal Infrared spectroscopy, very-high resolution stereoscopic im-
agery, and their derived data such as very-high resolution Digital Elevation Models (DEMs). It will be
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followed by examples of their integration into EO-based products of their contribution to the monitoring
of mining sites with examples from several projects in South Africa, Kyrgyzstan and Europe.

BRGM AND EU COLLABORATIVE PROJECTS
Catherine Truffert
BRGM, the French geologicalsurvey, Research division (BRGM, France)
c.truffert@brgm.fr

The BRGM is France’s leading public institution in the Earth Sciences applications for the sustain-
able management of natural resources and geo-energy, and surface and subsurface risks. This institution
is the French geological survey.

Its scientific activities concern national and local public services, research and commercial top-
ics. Within the scope of R&D, for decades, BRGM used to submit proposals to European Framework
Program in Research and Development. Collaborative calls of tenders were the most attractive for
BRGM considering its economic model. Nevertheless, others instruments have been explored as Era-
Net (i.e. project won, Era-Min). Topics evolved from “environmental” to “energy” challenges. Natural
resources were also well concerned as we can follow it in the “raw materials” initiative.

Up to 49 contracts have been won by BRGM within the framework of the 7! program among with
9 were led by itself. The BRGM’s success rate (~30%) was higher than the average in EU (19%). This
rate is much better if BRGM is the leader.

Among EUFP7 projects, we can zoom up on Promine project. “Predictivity” theme was part of
“ProMine Work Package 1” (EUFP7) in correlation with “Predictivity of Giant Deposits” develop within
the framework of the Russian-French Metallogenic Laboratory - RFML. Resource mapping and char-
acterization must provide technical and economic data for databases to support regional and national
strategies for developing deposits.

Now, H2020 program follows FP7 with main differences. Research agenda is aligned through main
challenges (1 to 0). Projects would be more difficult to defend concerning bigger projects and more
plethoric proposals. Of course, BRGM hopes to reach same rate of success but with its 24 submitted
proposals within H2020, he knows the battlefield would be hard.

QUESTIONS OF REALIZATION OF THE UNIFIED STATE SYSTEM OF INFORMATION
FOR WORLD OCEANS
E.D. Vyazilov, N.N. Mikhailov, D.A. Melnikov, D.K. Legchikov
All Russian Research Institute of Hydrometeorological Information-World Data Center
(RIHMI-WDC, Russia)

vjaz@meteo.ru

On December 2013 development of Uniform state system of information on a situation in the World
Ocean (ESIMO, http://portal.esimo.ru) is finished. The main objectives at a stage of operation of sys-
tem are increase of automation level; expansion of composition of information service; improvement of
search and standardization of information resources visualization; increasing of hardware and software
reliability; reporting preparation about system work.

Virtual machines are applying to software initialization on various centers of system. The sequence of
start of components and the corresponding tasks are in advance prepared and a start is automatically. Vi-
sualization tools of information resources are adjusting on attributes of metadata that allows choosing
automatically data visualization template, depending on values of attributes of metadata: frequency of
observing (aggregation), spatial and vertical presentation, and platform type. Depending on type of data
storage system (the structured data, object files, application, geographical services, and analytical presen-
tations), its template of information resources visualization is used. Increase of reliability of system work
is providing with system of monitoring of hardware and software and nets. ESIMO services are classi-
fying on reference, informing, applying and technological. Information on ESIMO work in the form of
regular reports prepares by the monitoring system.
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B nexabpe 2013 r. 3akoHueHa pa3zpaboTka EquHoii rocysapcTBeHHOH crucTeMbl HHQopManuu 06 06-
cranoBke B MupoBom okeane (ECUMO), http://portal.esimo.ru. OCHOBHBIMH 3a/1a4aMy Ha 3Tarie BBOA
B OKCIUTyaTalMI0 CUCTEMBI SIBIISIFOTCS: TOBBIILICHUE YPOBHS aBTOMATH3aLMK pabOThI CHCTEMBI; pacIliu-
pEeHHE cocTaBa CEPBUCOB JUIS MHPOPMAIIMOHHOTO OOCTY)KUBAHHMS; YIyYlIEHUE MTOUCKA U THUIIOBasl BH-
3yaiu3anys HHPOPMAaLMOHHBIX PECYPCOB; YBEIHMYCHHE HAICKHOCTH pabOTHI alapaTHO-IPOrPAMMHBIX
CPE/ICTB; MOJrOTOBKA OTYETHOCTH O PabOTE CHCTEMEI.

Jlns MHAIMANU3anuy IPOrPaMMHOTO 00ECIIeYeHHsT Ha Pa3lIMYHbIX y3J1aX CHCTEMbI MPUMEHSIOTCS
00pa3bl BUPTYAIbHBIX MamKH. [locienoBaTenbHOCTD 3aIlyCKa KOMIIOHEHTOB M COOTBETCTBYIOIIME 3a/1a-
HUA 3apaHee 0popMIIeHa, 3aITyCK TPOU3BOIUTCS aBToMaTndecku. CpeicTBa BU3yann3annuy HHpOpManu-
OHHBIX PECYPCOB HACTPAaMUBAIOTCS Ha aTpHUOYTHl METAJaHHBIX, YTO MTO3BOJISIET aBTOMAaTHYECKU BBIOUPATh
NIa0JIOHBI MIPECTABIICHHS JAHHBIX B 3aBUCHMOCTH OT 3HAYCHUH aTpuOyTOB METaJaHHBIX: NEPHOINY-
HOCTb HaOMoAeH!s (0000ILEHNS ), TPOCTPAHCTBEHHOE M BEPTHKAIBHOE Pa3pelieHus, TUM atgopmsl. B
3aBUCHMOCTH OT THIIA CUCTEMbI XPaHECHHUS JaHHBIX (CTPYKTYpUpPOBaHHbBIE JaHHbBIC, OOBEKTHBIC (hailibl,
NPUJIOKEHHS, TeorpaduecKUe CEPBHUCHI, AaHATMTHYECKOE TPEICTABICHUE) UCIOJIB3YETCs CBOH MIa0I0H
BU3YyaJM3aluK HHPOPMAIIMOHHKIX pecypcoB. [IoBbIIIeHIE HAIE)KHOCTH PabOThl CHCTEMBI 00ECTIeYHBALT-
CsI CHCTEMON MOHUTOPHHT A alnapaTHO-NporpaMMHbIX cpeacTs u cereid. Cepucsl ECUMO pazpenstoTes
Ha CIIpaBOYHbIEe, THPOPMAIOHHKIE, TPUKIAAHBIE U obecnieunBatontue. Madopmarus o pabore ECUMO
B BHJIC PETYJISIPHBIX OTYETOB FOTOBHUTCS HA OCHOBE CHCTEMBI MOHHTOPHHTA.

USING THE CONTEMPORARY INFORMATION TECHNOLOGIES AND EARTH REMOTE
MONITORING DATA PROCESSING SYSTEMS FOR SOLVING THE FUNDAMENTAL
SCIENTIFIC PROBLEMS
L.M. Zeleny, E.A. Loupian, S.A. Bartalev
Space Research Institute RAS (IKI RAS, Russia)
evgeny(@smis.iki.rssi.ru

The report concerns the issues of using the contemporary information technologies for implementa-
tion of Earth remote sensing data processing in framework of various scientific projects. It discusses a
number of approaches to development of Earth remote sensing information systems, their evolution in
recent decades, the contemporary state and possible future trends of progress.

The report provides a review of the basic technological and software solutions developed in recent
years in Space Research Institute (IKI) of the Russian Academy of Sciences (RAS) in framework of
various scientific and applied projects. A brief summary is given to describe the principal features of
these technologies, including the functionality for acquisition, processing, archiving and distribution of
remotely sensed data and derived data products. An overview of a number of information systems and
projects using the developed technologies is presented. The report also covers the operation of the Collec-
tive Users Center launched in IKI for environmental studies and monitoring which provides access to the
systems of satellite data archiving, processing and analysis. The discussion focuses on the issues of using
the Center’s resources in framework of various scientific projects conducted by the institutions of the
Russian Academy of Sciences and on interoperation with auxiliary remote sensing information systems,
particularly with Joint Territorial Distributed Information System for Earth Remote Sensing developed
by Russian space agency.

B noknaze paccMaTpuBalOTCs BOIPOCHL, CBA3aHHBIE C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(OpMAaLH-
OHHBIX TEXHOJOTHH I OpraHU3aIlluy paboTHI C JaHHBIMHU TUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMIIH MIPH
peanu3alnuy pa3IMyHbIX HayYHBIX IPOEKTOB. B HEM 00CyXOaroTcs pa3inuHbIe TOIXO0/bI K IIOCTPOCHUIO
HMH(pOPMAIIMOHHBIX CUCTEM, 00ECTIEUNBAIOIIMX PAa0OTy C TaHHBIMH JMCTAHIIMOHHOTO 30HANPOBAHUS 3eM-
mu ([133), ux 3BOIIOLUIO B NMOCIEIHUE NECATHICTHS, TEKYIEe COCTOSIHUE U BO3MOXKHBIE MEPCIIEKTUBBI
pa3BUTHSL.

B noxiane npuseneH 0030p 0a30BbIX TEXHOJIOTHUYECKUX U IIPOTPAMMHBIX PEIICHHUH, CO3IaHHbIX 32
nocnennue rojasl B MHcTUTyTE KOcMuueckux uccienaoannit PAH (MKW PAH) B unTepecax pazmuu-
HBIX HAYYHBIX M MPUKJIAIHBIX TPOeKTOB. KpaTko paccka3piBaeTcsi 00 OCHOBHBIX OCOOEHHOCTSIX JaHHBIX
TEXHOJIOTUH, 00eCTIeUnBAIOIIUX BOZMOKHOCTD TIOCTPOSHHSI aBTOMaTH3MPOBAHHBIX CUCTEM cOopa, oOpa-
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0OTKH, apXUBAIMK U pacnpocTpaneHus nanHbix /133 u pe3ynbraToB ux o0padorku. [IpuBoauTcs Takxke
KpaTKHUi 0030p pa3IndHBIX HHPOPMAIMOHHBIX CHCTEM M TIPOEKTOB, B KOTOPHIX OBIIIM UCTIOIH30BaHBI CO-
3MaHHBIC TEXHOJIOTHH. B TOM YmcIie MpencTaBIeHbl OCHOBHBIC BO3MOXHOCTH [IeHTpa KOJIEKTHBHOTO
IMOJIb30BaHUA CUCTEMaMU apXHBalluu, O6pa6OTKI/I 1 aHajIn3a OaHHBIX CITYTHHKOBBIX Ha6JIIOI[eHI/H71, CO-
smanHoro B UKW PAH miist petiieHust 3a1a4 U3y4YeHUs] 1 MOHUTOPUHTA OKpYyKaroriei cpensl. [Ipu sTom
0c000¢ BHUMAaHKE yIEISIeTCS BOIPOCAM HCIIOJIb30BaHUS PECYPCOB JAHHOTO IIEHTPA B Pa3IMUHBIX HAYY-
HBIX IPOEKTaX, BBIMOIHICMBIX B opranu3anusx PAH u B3auMojieiicTBIE ero ¢ APYrUMU HHPOPMAIHOH-
HBIMU CHCTEMaMH, OPHEHTUPOBAaHHBIMU Ha paboThI ¢ JaHHbIMHU J[33, B yacTHOCTH, ¢ EnuHOI TeppuTopu-
aTBHOU pacmpeeneHnoi cuctemoi padotsl ¢ nanaeMu 133 (ETPUC [133), co3narommeiics Poccuiickium
KOCMHNYCCKUM ar¢cHTCTBOM.

DISTRIBUTED INFORMATION RESOURCES SB RAS AND TECHNOLOGICAL
PLATFORMS ZOOSPACE
O.L. Zhizhimov, V.S. Nikultsev, A. M. Fedotov, Yu.l. Shokin
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
zhizhim@mail.ru, nic@ict.nsc.ru, fedotov@sbras.ru, dir@jict.nsc.ru

The report discusses issues related to the functioning of a distributed information system of SB RAS
based on the technology platform ZooSPACE, created as part of our Federal Target Program “Research
and development on priority directions of scientific-technological complex of Russia for 2007-2013”
(“Development of principles and program means the virtual integration of distributed data sources on
the basis of international standards for the development of large-scale information infrastructures”, code
“2012-1.4-07-514-0022-004"). This platform enables to build distributed information systems and inte-
grate information resources localized in different geographically dispersed data centers as nodes platform
Z00SPACE. Core protocols of interaction of subsystems in ZooSPACE are LDAP, Z39.50, SRW/SRU,
HTTP. Each node is a self-ZooSPACE and contains a full set of required software, but their union is sig-
nificantly expands the range of available information resources through a single user and administrative
interfaces.

The report discusses: structure and platform architecture ZooSPACE, functionality of the services,
software implementation services, infrastructure information system based on the SB RAS ZooSPACE,
range of available information resources and databases, whose number now exceeds 50. The structure
nodes ZooSPACE, created in Novosibirsk (ICT SB RAS, SPSL SB RAS ), Tomsk (TF ICT SB RAS),
Krasnoyarsk (ICM SB RAS) and Irkutsk (ISDCT SB RAS). The possibilities of the cross-cutting in-
formation search distributed heterogeneous data sources, information retrieval and presentation of her
in various schemes and formats. As an illustration, a user and administrative interfaces WEB- access
resources ZooSPACE.

Finally, we discuss perspectives of development as a proper platform ZooSPACE, and information
systems SB RAS, created on its basis.

B noknazme o0CyXIaroTcsi BOIPOCH, CBS3aHHBIE ¢ (YHKIIMOHUPOBAHUEM pacIpeesieHHOW HHPOp-
maronHo cuctemoit CO PAH Ha ocHoBe TexHomormdueckoit miaardopmer ZooSPACE, coznanHoil B
pamkax pabot no dexepanbHoii HeneBoil nporpamme «VccaenoBanus U pa3pabOTKU 1O MPUOPHTETHHIM
HaIpPaBJICHUSAM Pa3BUTHS HAyYHO-TEXHOJIOTHYEeCKoro Komrmiekca Poccun Ha 2007-2013 romer» («Pas-
paboTKa MPUHIUIIOB U MPOTPAMMHBIX CPEJICTB BUPTYaJbHOW MHTErPAIMH PACIIPEICIIEHHBIX UCTOYHH-
KOB JIaHHBIX Ha OCHOBE MEXTyHapOAHBIX CTAHIAPTOB JUIS CO3JAHHS MAcCIITaOHBIX MH()OPMAITMOHHBIX
uHpacTpyKTyp», mudp «2012-1.4-07-514-0022-004»). Dta miardopma Mo3BOIISIET CO3AaBaTh pacipe-
JieNieHHbIe MH(QOPMAILMOHHBIE CUCTEMBI M MHTEIPUPOBaTh MH(OPMAIIMOHHBIE PECYPCHI, JOKaIM30BaH-
HBIE B Pa3IMYHBIX TEPPUTOPUATBEHO Pa3HECEHHBIX WH(GOPMAIIMOHHBIX IIEHTPaxX Kak y3Jax IaT(opMbl
Z00oSPACE. bazoBeiMu mpoTokonamu B3ammojeicTBust nojacucteM B ZooSPACE senstorcs LDAP,
739.50, SRW/SRU, HTTP. Kaxnsrii y3en ZooSPACE sBisieTcst caMOAOCTaTOYHBIM B COACPKHUT TTOTHBIN
KOMITJIEKT HEOOXOAMMOT0 IPOTPaMMHOTO 00ecIieueH s, HO NX 00bEINHEHUE CYIIECTBCHHO PaclIupsieT
HOMEHKJIATYPY JOCTYITHBIX WH(OPMAIMOHHBIX PECYPCOB Uepe3 enHbIE MOJIb30BaTeIbCKUE U aJMHHU-
CTpaTuBHBIE HHTEP(EHCHI.
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B nokiane paccMaTpuBaloTCs: CTPYKTypa u apxurekTypa miatgopmsl ZooSPACE, ¢pyHKkumoHaMB-
HOCTh OCHOBHBIX CEPBHCOB, IPOTPaMMHAs peai3alysi CEpBUCOB, HH(PACTPYKTypa WH(POPMAITHOHHOMN
cucteMbl CO PAH nHa ocHoBe Z00SPACE, HOMEHKIIaTypa JOCTYIHBIX WH(POPMAIIMOHHBIX PECYPCOB H
0a3 JaHHBIX, YUCIIO KOTOPBIX ceromus npesbimaet 50. O0cyxmaeTcs cTpykrypa y3moB ZooSPACE, co-
s3manHbIX B HoBocubupcke (MBT CO PAH, I'TIHTB CO PAH), Tomcke (T® UBT CO PAH), Kpachosip-
cke (MBM CO PAH) u Upkytcke (MACTY CO PAH). JleMOHCTpUPYIOTCSI BO3MOXKHOCTH CUCTEMBI 110
CKBO3HOMY TTIOMCKY MH(OpPMAIIMH B paclpele]IeHHBIX Pa3HOPOIHBIX HCTOYHUKAX JAHHBIX, U3BJICUCHHIO
WHQOPMAIMU U TIPEJICTaBICHUIO €€ B Pa3IMYHBIX cXeMax U GopMmaTax. B kadecTBe mimocTpauunii npu-
BOJISTCS TTOJTE30BaTEILCKUE U anMUHUCTpaTuBHBIE W EB-mHTEpdetics nocTyma k pecypcam ZooSPACE.

B 3akroueHne 00CyXIar0TCs IePCIEKTHBEI pa3BUTHS Kak coOcTBeHHO miiaTtdopmbl ZooSPACE, Tak
n nadopmarnmonHoii cucreMsl CO PAH, co3ganHOi#f Ha ee OCHOBe.

HH®PACTPYKTYPHBIN OAX0] ®OPMUPOBAHUS PETHOHAJIBHBIX
IMPOCTPAHCTBEHHBIX PECYPCOB
I'M. Pyscuuxos, U.B. beiukos, P.K.®édopos, A.E. Xuenvnos
WuctutyT nuaaMuku cucreM u teopun ynpasienus CO PAH (MACTY CO PAH, Poccus)
rugnikov(@jicc.ru

B pabote n3mokeHpl 0COOEHHOCTH CO3/IaHMS HAYYHO-METOJMYECKUX OCHOB WH(PACTPYKTYPHOTO
noaxona (GpopMUpOBaHHUS MPOCTPAHCTBEHHBIX PECYPCOB OPraHOB TOCYAAPCTBEHHOW BIACTH M MECTHO-
ro camoympasiernus (OI'BMC) cyonekra PO, 0CHOBaHHOTO HAa CUCTEMHBIX 3HAHHSIX O PETHOHATBHBIX
npoctpaHcTBeHHBIX (B ToM umcie, GPS/ITJIOHACC) naHHBIX, KOMIUIEKCHO OXBAaTHIBAIOLETO BOIPO-
cel: co3nanus komnoneHT UIIJ[ pernoHanbHOr0, MyHUITUITAIHFHOTO YPOBHEH, TEOMH(POPMALIMOHHBIX H
HHPOPMAIIMOHHO-aHAJUTHYECKUX CHUCTEM, HCIIOJIb30BaHUS CEPBUCOB re000pabOTKH, a TaKKe COBpe-
MEHHOTO TEXHOJIOTUYECKOTO, alapaTHOTO U TeIEKOMMYHHUKAITMOHHOTO obecnieuenus [1, 3]. Ha npu-
Mepe MpkyTckoit obnactu, onpenesieHsl OCHOBHbBIE TpeOoBaHus K cozganuio MIIJ nHTErpannoHHOro
THIIA, BKIIIOYAIOIINE: MUpoKoe BHeApeHue ctanaapToB OGC; ucnonp3oanne Web-cepBucoB reoodpa-
00TKH, HOBBIX KapTorpadudeckux Web-npunoxkeHuit, a Takxe Web-mipritoskeHnid, o0manaromux QyHkK-
nuoHanbHOCTHI0 ['MIC; BO3MOXHOCTH MUTpalMu cucteM xpaHeHus I1J] ux cepBUCOB U MpUIOKEHUH B
CETEBYIO Cpe/y; MPEeeMCTBEHHOCTh M YHU(UKAITUIO CO3TaHHBIX IPOCTPAHCTBEHHBIX HH()OPMAITHOHHBIX
pecypcoB OI'BMC. OtmeueHa nepcneKTUBHOCTD CO3JIaHMsl 0a30BBIX HH(OPMAMOHHO-aHATUTHIECKUX
cuctem OI'BMC u BHenpenus nokansHeix UIIJ s myHauunansaoro yposHs [4]. PazpaboTansl mpo-
TOTHUIIBI TEONOPTAIOB 00IACTHOTO W MYHHLUIIATBHOTO YPOBHS OPUEHTUPOBAaHHBIE Ha MOIAEPKKY Web-
cepsucoB ctagnaptroB WMS, WPS, WCS u 'HC, peann3yrommx cOBpeMEHHBIE TEXHOJIOTHIECKUE OCHO-
BbI CO3aHUsI pacTipeeIEHHBIX HHYOPMALMOHHO-aHATUTUIECKUX CEPBUCOB 00Pa0OTKH NPOCTPAHCTBEH-
HBIX JIaHHBIX [3].

1. Pacnopsokenue IlpaButensctBa Poccuiickoit denepanuu ot 21 aBrycta 2006 r. Nel157-p «Kon-
LETUS CO3/AaHus U Pa3BUTHS MHPPACTPYKTYpPHI IPOCTPAHCTBEHHBIX AaHHBIX Poccuiickoil dene-
panymny.

2. breruxos U. B., Pyxxuukos I'."M., XmensnoB A. E., Hlurapos A.O., 'auenko A.C., ®€nopos P. K.,
®epedepos E.C., [Tonosa A.K., Hopunkwmii FO.A. MHTerpanys nHPOpManOHHO-aHATNTHYECKIX
pecypcoB U 00paboTKa MPOCTPAaHCTBEHHBIX JaHHBIX B 3aJauax yNPaBJICHUS TEPPUTOPUATIBLHBIM
passutueM // HoBocubupck, M3a-so CO PAH, 2011, 369 c.

3. Komkapes A.B. MadpacTpyKTypsl IpOCTpaHCTBEHHBIX NaHHBIX Poccuiickoii denepaium u cTpaH-
maptel s EBporneiickolt nHGPacTpyKTypsl MPOCTPAHCTBEHHBIX NaHHBIX // IIpocTpaHcTBEeHHBIE
nmannbie, 2008. Ne3. C. 6-13.

4. Ocoxkun C.A. JlokanpHble HHPPACTPYKTYPHI IPOCTPAHCTBEHHBIX JAaHHBIX // ArcReview Ne3 (46),
2008. URL: http://www.dataplus.ru
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VIDEO COLLABORATION - STAY CONNECTED ANY PLACE, ANY TIME, ANY DEVICE
(10KJ1a/1 reHepaIbHOro CIIOHCOPA)
Timofeeva Marina
Polycom (Russia/CIS)
Marina.Timofeeva@polycom.com

We will present Polycom video- and voice-conferencing innovative technologies for creating the
collaborative and interactive environment inside and outside the organizations, despite of the location
of the participants. Polycom solutions deliver to the organizations the best Return on Investment (ROI),
increase productivity and reduce costs because working groups and locations of any size can conduct
efficient meetings and achieve the real-time decision making process, being far away from each other,
even in different time zones. We will show some scenarios of using the Videoconference solutions for
creation of effective collaboration during meetings, academic councils, international negotiations, emer-
gency situations management and study, distant learning with interactive participation, or creation of
video-libraries of lectures or dissertations.

B cBoeM nokiazie Mbl IPeACTaBUM MHHOBALMOHHBIE TEXHOJIOTHH BUICO- M ayAUO- KOH(EPEHIICBSI3H
Polycom muist co3nanust cpeibl COBMECTHOM paboThl 1 MHTEPAKTUBHOTO B3aHMMOJICHCTBUS BHYTPH Opra-
HU3aLIMH U 3a ee MpeeraMu, BHE 3aBUCHMOCTH OT MECTOIOJIOKEHHs y4acTHUKOB. Pemenus Polycom
MTO3BOJISIOT OpraHu3ausIM 00ecieunuTh BRICOKMH ypoBeHb peHTabenpHocTn nHBectuinii (ROI), yBenu-
YUTh IPOU3BOANTEIBHOCTD TPYIa M COKPATUTh PACXO/IBI 33 CUET TOT0, YTO pabOYKe IPYIIIIbL, BHE 3aBUCH-
MOCTH OT pa3zMepa ux o(pucoB WiK paboYrX MECT, CMOTYT ITPOBOJMTE O0JIee MPOAYKTHBHBIE COBELIAHMUS
U NIPUHUMATH PELICHUS B PEXKHUME PEanbHOIO BPEMEHH, HAXOASICh Ha OOJBIIOM PACCTOSHUM M JaXe B
Pa3HbBIX BPEMEHHBIX 30HaX. MBI TO3HAKOMUM C BO3MOKHBIMH CLieHapHsiMu uctions3oBanust BKC mist co-
3nanus 6onee 2pPEKTHBHOTO B3aNMOICHCTBHS B TIPOIIECCE TIPOBEICHNS COBEIIAHNH, YICHBIX COBETOB,
MEKIYHApOHBIX TIEPETOBOPOB, pEarupoBaHMsl U U3YyUCHHS YPE3BbIYAMHBIX CUTyauui, IPOBEACHUS IH-
CTaHITMOHHOTO O0YYEHHUS C HHTEPAKTUBHEIM yUACTHEM, JINOO CO3/IaHNe BHIC0-OMOINOTEK 00yJaroImuX
MIPOTPaMM WM 3AILUTHI JUCCePTaluil.
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GEOGRAPHIC INFORMATION SYSTEMS TRENDS AND OUTLOOK (nokJiaja cioHcopa)
N. Glebova
Environmental Systems Research Institute in the CIS (Esri CIS, Russia)
nglebova@esri-cis.ru

What are the current trends in the GIS world and what is Esri’s strategy with respect to them? The
following are the major trends that Esri CIS see affecting GIS:

GIS is being transformed into web GIS, making GIS easier, always available, and more social. This
evolution means that GIS can fully leverage and take advantage of the web and the cloud, big data,
faster machines, and other big technology trends. GIS is also advancing by integrating all of the new
measurement types—remote sensing, GPS/GLONASS, the sensor web, citizen science, crowdsourcing,
and pervasive information —and it’s all very visual because it’s in 3D.

GIS in a web environment, or web GIS, can of course represent all of the typical data types—maps,
imagery, and different kinds of services. But it’s increasingly able to bring in new kinds of data—tabular
data, enterprise data, spreadsheet data, big databases, etc. It can also integrate social media and sensor
networks, real-time information, and more recently, the whole world of big data, providing a new medium
for understanding.

ArcGIS technology sets the benchmark for GIS technology. Since its development by Esri, it has
been the unrivalled, world-leading GIS platform, evolving into a complete system for designing and
managing solutions through the application of geographic knowledge.

ArcGIS is no longer just for geography departments. By putting information in the context of geog-
raphy, GIS can be applied across several fields of study to enhance learning, teaching and researching.

Esri wants to help all researchers and scientists. So, Esri offers a variety of licensing options to meet
the needs of students, faculty, and educational institutions of all sizes. License options are available for
teaching, research, or administrative use.
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NETWORKING FOR DATA ACQUISI-
TION. DEVELOPMENT OF THE SYS-
TEMS FOR REMOTE MONITORING OF
NATURAL PHENOMENA

OPTAHM3AIINA CETEM CBOPA WH-
®OPMALHNU. PABPABOTKA CUCTEM
YIAAJEHHOT'O MOHUTOPHUHTI'A ITPH-
POJHBIX OBBEKTOB
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EXPERIENCE OF DEVELOPMENT OF REAL-TIME SERVICE, DEIGNED FOR GLOBAL
NAVIGATION SATELLITE SYSTEMS GROUND STATION NETWORK DATA
ACQUISITION
LM. Aleshin!- 2, V.V. Alpatov3, A.E. Vasiliev, S.S. Burguchevl, K.I. Kholodkov!, F.V. Perederin’
'Institute of Physics of the Earth RAS (IPE RAS, Russia)
2Geophysical Center RAS (GC RAS, Russia)
3Institute of Applied Geophysics Hydrometeorological Center of Russia
(IAG ROSHYDROMET, Russia)

ima@ifz.ru

Here we describe the experience of development and deploying of real-time data acquisition ser-
vice, specially adopted to work in global navigation satellite systems (GNSS) ground station network.
Implementations both receiver interface and data center software are original. We doesn’t use receiver
vendor’s software. Data acquisition, transfer and storage is concluded with use of an ad hoc data format
and it’s SQL-structure implementation. We oriented on stations, equipped by JAVAD receiver. Genera-
tion of database structure, application programming interface and Dyoxygen documentation are created
automatically, from device’s reference. Availability of real-time GNSS data permit us to provide 3D iono-
sphere model as a web-service. High orbital radio tomography approach are used to produce 3D model
of ionosphere. Density of ground station network permits to obtain reliable resolution image of European
part of Russian Federation. Description each service component are presented: acquisition system, data
transition, ionosphere image construction and web-publishing. The auto-generated 3D ionosphere image
is compared to alternative approach and model calculation.

[IpeacraBneH OMBIT cO3AaHHS MPOTPaMMHO-ANNApaTHOIO KOMIUIEKca cOopa JaHHBIX Ha3eMHBIX
CTaHIMH TI00ATBHBIX CITyTHUKOBBIX HaBHranuoHHBIX cucteM (THCC). Peanm3zarus, kak co CTOPOHBI
MIPUEMHOT0 000PYZOBaHUs, TaK U B IICHTpe cO0pa, XpaHeHUs 1 00paOOTKH JaHHBIX, OCHOBAaHA HA OPUTH-
HaJBHBIX pa3paboTKax, MPaKTHYECKH 0€3 UCIIOIb30BaHMs MPOrPaMMHOT0 00eCTIeYeHNS TIPOU3BOIUTENS
npueMHoro obopyzaoBanus. Coop, mepenavya u XpaHEHUE JaHHBIX OCYIIECTBIISIETCS C UCIOIh30BAHUEM
crennanbHO pa3paboTaHHOTO popMara U ero peannsanuu B Buae SQL-ctpykryp. s mprueMHUKOB Gup-
MBI JAVAD dbopmupoBanue cTpyKTyp 0a3bl U IporpaMMHOT0 HHTepdelica MPON3BOAUTCS aBTOMAaTHYE-
CKH, Ha OCHOBE CTaHJapTHOI'O OMMCAaHUs ycTpoiicTBa. IlodydaeMblie JaHHbBIE HCIIONB30BaHbI AJIs CO3/1a-
HUS CITyObI, 00ecTieurBaroIeil oriepaTHBHOE ITOCTPOEHHE TpeXMepHOH Moenn nonochepsl. [loctpoe-
HUE TPEXMEPHOU MO HOHOC(EPHI OCYIIECTBISETCS METOJIOM BHICOKOOPOUTAIBHON PagloTOMOIpa-
¢nn. Hanmmame nanaeix [THCC-cTanmmii cetn MHCTHTYTA NpukiagHoi reodhn3uku OeneparbHOM CITyK-
OBl 10 THAPOMETEOPOIIOTMH 1 MOHUTOPUHTY OKpYykatomiel cpensl (Pocrumpomer) no3BosisieT MoIyIuTh
JOCTaTOYHO BBICOKOE pa3perienne oopasa. [IpuBeneno noapodHoe onrcanne paboThI BCEX KOMIIOHEHT
CHUCTEMBI OT yCTPOMCTBA MMyHKTA PErUCTPALIH A0 MPOLIETYPhl HOCTPOCHUS TPEXMEPHOTO pacIipeieIeHHs
IUIOTHOCTH 3JIEKTPOHOB U ee myonuKanuu B cetu MaTepHeT. [lomyyaeMblil B aBTOMaTHYECKOM pEXKUME
TpPEeXMepHBIH 00pa3 HOHOC(HEPHI CPABHUBAETCS C PE3yJIbTaTaMH aJbTEPHATUBHBIX U3MEPEHUN U MOJIEITh-
HBIX pacyueToB.

DEVELOPMENT OF COMPLEX NETWORKS FOR RADIO PULSE DETECTION AND
IDENTIFICATION
N.V.Cherneva', G.M. Vodinchar', A.N. Mel nikov', D.V. Sannikov!, M.S. Permyakov 2
E.Yu. Potalova®, V.P. Sivokon’ !, G.I. Druzhin', B.M. Shevtsov !, R. Holzworth 3, J. Lichtenberger4
!Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS (IKIR FEB RAS, Russia)
2V I. II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russia)
3University of Washington (UW, USA)
“Eotvos Lorand University (ELTE, Hungary)
nina@jikir.ru

During the development of remote methods for investigation of magnetosphere dynamics, synop-

tic weather systems, detection of volcano explosive eruptions, we applied peculiarities of radio signal
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propagation. Radio pulses of lightning discharges (atmospherics). Radio pulses of lightning discharges
(atmospherics), propagation along the Earth surface via the Earth-ionosphere waveguide, carry informa-
tion on synoptic weather system structure, repeating by its intensity and spatial distribution the structure of
cloud formations. The radio pulses, penetrating into magnetospheric waveguides, receive a characteristic
form (whistler) and carry information on weather system state in the magnetosphere. Volcano explosive
eruptions may also be accompanied by lightning discharges which may be applied to detect volcanic erup-
tions in the conditions of dense cloudiness, when visual observations are impossible. At present there is
an Automatic Whistler Detector and Analyzer systems’ network (AWDANet) and aWorld Wide Light-
ning Location Network( WWLLN). In 2012-2013 IKIR FEB RAS installed receiving stations integrated
into the both networks to detect the listed sounding radio signals and to exclude the arising ambiguities
in their propagation. To improve the identification and remote monitoring of natural objects, the network
is planed to be extended by installation of new stations in Vladivostok (TOI FEB RAS, in Khabarovsk
and Magadan (IKIR FEB RAS).

ITpu pa3paboTke OUCTAaHIMOHHBIX METOAOB HCCIECIOBAHHSA TUHAMHUKH MarHUTOC(Ephl, CHHONTH-
YEeCKHUX IOTOJIHBIX CHCTEM, OOHApPY>KEHHs IKCIUTO3MBHBIX M3BEPKEHHWH BYJIKAHOB HAMH HCIIONB3YIOT-
csl 0COOCHHOCTH PaclpoCTPaHEHUsI PaJHOCHTHAIOB. PaguonMITyIbChl TPO30BBIX paspsnoB (aTMocde-
PHUKH), PacIpOCTPaHsACh BIOJb MOBEPXHOCTH 3€MIIM TI0 PAaTMOBOIIHOBOAY 3eMIISI-MOHOC(Epa, HECyT
HHPOPMALMIO O CTPYKTYpEe CHHONTHYECKHUX IOTOIHBIX CHUCTEM, HOBTOPSAS CBOCH MHTEHCHBHOCTBIO U
MIPOCTPAHCTBEHHBIM paclpe/ieIeHueM CTPYKTYpy OoOadHbIX oOpa3oBanuii. [Iponnkas B MmarHutocdep-
HBIE BOJIHOBOJIBI, PaJIMOUMITYJIBCHI, OIY4alOT XapakTepHyto (GopMy (BUCTIEp) M HecyT MH(OpManuio
0 COCTOSHMM MarHuToc(epHoil Mmia3Mel, a TEM CaMbIM, M O COCTOSSHUU TOTOJHOIN CHCTEMBI B MarHu-
Toc(epe. DKCIIIO3UBHBIC U3BEPKEHUS BYJIKAHOB TaK )K€ MOTYT COIPOBOXKIATHCS I'PO30BBIMU pa3psaia-
MU, KOTOPbIE MOYKHO HCIIOJIb30BaTh Il OOHAPYKEHUS BYJIKAHUYECKUX U3BEPKEHUH B YCIOBUAX ILIOT-
HOH 00JIa4HOCTH, KOT/Ia BU3YyaJIbHbIE HA0I0ACHHU HEBO3MOXKHBI. B HacTodiee BpeMs CyIecTBYIOT Cce-
™ AWDANet( Automatic Whistler Detector and Analyzer systems’ network) uWWLLN (World Wide
Lightning Location Network). B 2012-2013 r.r. UKWP IBO PAH nns oOHapykeHHs epednCIeHHBIX
30HIUPYIOLUIMX PaJHOCUTHAJIOB M AJSl BO3MOKHOTO MCKIIIOUYEHHS BO3SHUKAIOIINX HEOJHO3HAYHOCTEH B
WX pactpOCTpaHEHUH YCTAaHOBWII MPHEMHBIE CTaHINH, HHTETPUPOBAaHHBIEC B 00e ceTu. s ymydmmeHus
UAEHTH(UKALMY U YIaJIeHHOTO MOHUTOPHHTA IPUPOAHBIX 00bEKTOB INTAHUPYETCS PACIIUPUTE CETh CO0-
pa uabopManuu 3a caéT yCTaHOBKY cTaHmwmii B T. Bragusoctok (TOU /IBO PAH), r. Xabaposck urt. Ma-
ragan (MKHUP IBO PAH).

HARDWARE COMPLEX AND NETWORK OF STATIONS FOR RECORDING SOIL GAS
CONCENTRATIONS AND SEARCHING FOR PRECURSOR ANOMALIES OF STRONG
EARTHQUAKES IN SOUTH KAMCHATKA
P. P. Firstov, E. O. Makarov, V. N. Voloshin
Kamchatkan Branch Geophysical Survey RAS (KB GS RAS, Russia)
firstov@emsd.ru

At the Petropavlovsk Kamchatsky geodynamic test site network of stations has operated for the
registration of soil gas concentration since 1998. Stations equipped with developed automated complexes
registration soil gases with remote control and removal of data over the GSM. In this work the network
of stations, main components of the complex and their capabilities are described. To illustrate the work
of the complex the dynamics of subsurface gas concentrations in the period from February to March
2011 (before and after the earthquake off the coast of Japan, March 11, 2011, M = 9.0) in one of the
registration points was analyzed. These data indicate geodynamic processes during this period in the
considered area at the point of subsurface gas registration. Selected dynamics anomalies of the subsurface
gas concentrations can be regarded as a short-term remote precursor of the earthquake off the coast of
Japan.

Ha IlerponasnoBck-KamuaTckoM reoinHaMHuecKoM Mojurone ¢ 1998 r. paboraer ceTh MyHKTOB
JUTSI PETUCTPAIIY KOHIICHTPAIHH TTOYBEHHBIX Ta30B. [IyHKTHI CETH OCHAIAIOTCS pa3pad0TaHHBIMU aBTO-
MaTU3UPOBAHHBIMU KOMIUJIEKCAMU PETUCTPALIUY IOYBEHHBIX Ia30B C BO3MOXXHOCTBIO YAICHHOTO yIIpaB-
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JICHWS ¥ CHATHUS JaHHBIX 1o cetd GSM. JlaHO omnucaHue CeTH U OCHOBHBIX COCTABJISIONIUX KOMILIEKCA

W MX BO3MOXHOCTEH. B KauecTBe MILTIOCTpalMK PabOTHl KOMILIEKCa PACCMOTPEHA JTUHAMUKA MOBEIC-

HUSI KOHIICHTPAIMH MOJMIOYBEHHBIX T'a30B B OJTHOM M3 MYHKTOB PETHCTPAIMU B Mepro/] (eBpaib—MapT

2011 r. (mo m mocne 3emnerpsiceHus y oeperos Smonun 11 mapra 2011 r., M=9.0). [IpuBencHHbIC TaHHBIC

CBHJICTEIBCTBYIOT O T€OAMHAMHYIECKUX MPOIeccax, MPOUCXOAIINX B 3TOT MEPHOA B pailoHe paccMoT-

PEHHOT'O MyHKTa perucTpanuu. BeiieneHHbIe aHOMAIMH B IMHAMHUKE KOHIICHTPALIUIN MOAIOYBEHHBIX T'a-
5

30B MO’KHO PacCMaTpUBaTh KaK KPaTKOCPOUHBIN “‘yIaIeHHBIN MPEIBECTHUK 3eMJICTPSCEHUS y OeperoB
Slonuwn.

RADIOTELEMETRIC COMPLEX BOREHOLE GEOPHYSICAL MEASUREMENT GRID OF
THE PETROPAVLOVSK-KAMCHATSKII GEODYNAMIC RANGE
V.A.Gavrilov, Yu.Yu.Buss, Yu.A. Viasov, V.P. Denisenko, Yu.V. Morozova, E.V. Poltavtseva,
O.V. Fedoristov
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
vegavr(@kscnet.ru

Borehole geophysical measurements, focused on problems of monitoring and the forecast of seismic
danger, are spent in territory of Petropavlovsk-Kamchatskii geodynamic range since August, 2000. Now
the measurement grid consists of four radiotelemetric points and the Center of the information gather-
ing and processing, located in Institute of volcanology and seismology Far East Brunch of the Russian
Academy of Sciences. Measurement grid operating mode is continuous and all-the-year-round. The pri-
mary problems, solved on the measurement grid basis, are connected with working out of the new meth-
ods of geoenvironment stress-strained state monitoring and the forecast of earthquakes. For this reason a
considerable part of used techniques are self-engineered products. Such kinds of measurements, as geoa-
coustic measurements on depths to 1000 m with use of the geophones and hydrophones, electromagnetic
measurements in the VLF-range with use of underground electric antennas, monitoring of water density
in the boreholes, water level measurements in the boreholes, measurements of water electric conductivity
in the boreholes and others are spent on the measuring points of the measurement grid now. Results of
the specified measurements are used for preparation of the conclusions about current seismic danger in
the Kamchatka region.

CKBaXMHHBIE Te0pH3MYECKHIE H3MEPEHHS, OPUCHTUPOBAHHBIE Ha 3aJJa4ll MOHUTOPUHTA U ITPOTHO32
CEICMUYECKON OIaCHOCTH, IPOBOAATCS Ha Tepputropuu IlerponarnoBck-KamuaTckoro reogunammuye-
ckoro nonurona c asrycra 2000 rona. B HacTosimee Bpemsi ceTh H3MEPEHUI COCTOUT U3 YETHIpEX pa-
JIMOTEeNIeMETPUIECKUX MyHKTOB U LleHTpa cbopa n oOpaboTku mHpOpManny, pacnonoxenHoro B VH-
cTuTyTe ByJKaHoJoruu U ceficmonoruu JIBO PAH. Pexxum paGoTsl ceT — HEMPepbIBHBIN, KPYTIOTro-
nuuHbeId. OCHOBHBIE 3a/1a4H, peliaeMble Ha 6a3e ceTH, CBA3aHBI ¢ pa3pabOTKOi HOBBIX METO/IOB MOHH-
TOPHUHI'a HANPSDKEHHO-IE()OPMUPOBAHHOTO COCTOSHUS T€OCPEAbl M IIPOrHo3a 3emueTpsicenuil. [1o stoit
MIPUYMHE 3HAYMTENIbHAS YacTh HCIIOIb3YEMbIX TEXHHUECKUX CPEACTB SIBIIAIOTCS COOCTBEHHBIMH pa3pa-
0oTkaMu. B HacTosIee BpeMst Ha U3MEPHUTENBHBIX IyHKTAX CETH MPOBOAATCS TAKKE BUJIbI H3MEPEHUH,
KaK CKBaKHHHBIE I€0aKyCTHYECKUE n3MepeHus Ha rnyounax 1o 1000 M ¢ ucnoiap3oBaHHEM Te0pOHOB
U THIPO(OHOB; AIIEKTpOoMarHuTHEIe n3Mepenns B CHY-anana3zone 4acToT ¢ HCMOIB30BaHUEM TTO/13EM-
HBIX IEKTPUUECKUX AHTE€HH; MOHUTOPHHT IUIOTHOCTH BOJBI B CKBAaXKMHAX; U3MEPEHUs YPOBHS BOJBI B
CKBA)KHMHAX; U3MEPEHUS JIEKTPUUECKON MTPOBOAUMOCTH BOJbI B CKBaXXMHAX U JIp. Pe3ynbTarhl ykazaH-
HBIX U3MEPEHUH UCTONB3YIOTCS I MOATOTOBKH 3aKIIFOYEHUH O TeKyIled ceHCMHUECKOH ONacHOCTH B
KamuaTtckoMm peruone.
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TECHNIQUES OF GEOENVIRONMENT STRESS-STRAINED STATE AUTOMATICALLY
CONTROLLED BOREHOLE MONITORING OF THE PETROPAVLOVSK-KAMCHATSKII
GEODYNAMIC RANGE
V.A.Gavrilov, Yu.A. Viasov, V.P. Denisenko, O.V. Fedoristov
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
vgavr@kscnet.ru

Now continuous monitoring of the geoenvironment stress-strained state around Petropavlovsk-
Kamchatskii is based on complex borehole geophysical measurements. Geoacoustic and electromag-
netic measurements, water level measurements in the boreholes, monitoring of water density in the bore-
holes, measurements of water electric conductivity in the boreholes and others are a part of this monitor-
ing. A considerable part of used measurement techniques are self-engineered products. The measuring
controllers, grounded in the 8-digit microcontroller with reduced instruction set computer (RISC), are
formed the basis of a digital part of measuring points equipment. The 24-digit micropower sigma-delta
ADC, provided the high-precision measurements on the 18 measuring channel and 9 maintenance chan-
nel with 32 Hz sampling rate, are used in the controller. In real-time mode background processing of the
current data is made, and that allows to reduce the transferred data volume by a factor of 2000. The basic
measuring controller options can change remotely from the Center of the information gathering and pro-
cessing. Transmission of measuring points data to the Center of gathering and information processing is
carried out by operator request. The channels of mobile GSM-communications are used as the communi-
cation paths. The transfer time of the data daily volume from one measuring point makes about 4 minutes
with average speed of data transmission nearby 6 kbaud. The mode of experimental measurements with
possibility of high-precision registration of geoacoustic and electromagnetic emission signal waveforms
in the frequency range from 5 Hz to 10 kHz is used if it is necessary, in addition to the mode of continuous
monitoring.

B nacrosiiee BpeMst HeMpepBIBHBI MOHUTOPHHT HANPSKEHHO-1e(hOpMUPOBAHHOTO COCTOSIHHS T'€0-
cpenpl B paiione r.IlerponasioBcka-KamuaTckoro 6a3upyercs Ha KOMIDIEKCHBIX CKBRKHHHBIX reodu-
3WYECKUX N3MEPEHHUSAX, B COCTaB KOTOPBIX BXOAST F€0aKyCTHYECKHE U SIEKTPOMAarHUTHBIE U3MEPEHHS,
M3MEPEHHUs YPOBHSI BOJbI B CKBAKUHAX, MOHUTOPHHT IJIOTHOCTH BOJIBI B CKBKWHAX, U3MEPEHUS DIIEK-
TPUYECKON IPOBOJUMOCTH BOABI B CKBAKMHAX U JP. 3HAUHUTENIbHAS YaCTh UCIIOIb3yEeMbIX I U3MEPEHU I
TEXHUYECKHUX CPEJICTB SABIISAIOTCS COOCTBEHHBIMH pazpaboTkamu. OCHOBOI M(POBOI YaCTH anmapaTypbl
M3MEPUTENBHBIX ITYHKTOB SIBJISIOTCS M3MEPUTENbHBIE KOHTpOJUIEphl Ha 0aze 8-paspsaHoro AVR muk-
pokonTpoiiepa ¢ RISC-apxurektypoit. B koHTposuiepe ucnonb3ytorcs 24-pa3psiHble MUKPOMOIIIHbIE
Curma-gensra ALIII, oOecrieunBatomue BHICOKOTOUHBIE H3MEPEHUs 0 18 M3MepHUTEeNbHBIM KaHanaM 1
9 ciry)xeOHBIM KaHaJIaM ¢ 9acToTol kBaHTOBaHUS 32 ['. B pexxume peanbHOTO BpeMEHHU MTPON3BOANT-
csl TIpellBapuTeNbHas 00pabOTKa TEKYIIUX JAAHHBIX, YTO [TO3BOJISET YMEHBIIUTh 00bEM MepelaBacMbIX
naaHabIxX 10 2000 pa3. OcHOBHBIE ONMIIMK W3MEPHUTENHHOTO KOHTPOJUIEPa MOTYT U3MEHSTHCSA TUCTAHIIU-
onHo u3 LlenTpa coopa n 06padoTku nHpopmanuu. [lepenaya TaHHBPIX N3MEPHUTENBHBIX MTYHKTOB B LIeHTp
cbopa u 00paboTku nH(pOpPMAIIH OCYIIECTBISETCS O 3aMpOCy orepaTopa. B kauecTBe KaHAIOB CBA3U
WCTOJB3YI0TCS KaHajbl coToBoi GSM-cBs3u. Bpems nepenaun cyTo4HOTr0 00beMa JaHHBIX C OJHOTO U3-
MEPUTENBHOTO ITyHKTa COCTaBIISIET OKOJIO 4 MUHYT MPH CPEIHEH CKOPOCTH Mepeiadn JaHHBIX OKOJIO 6
kOox. [Ipr HEOOXOTUMOCTH B IOTIONIHEHUE K PEXXUMY HEMPEPHIBHOTO MOHUTOPHHTA HCIIONB3YeTCs pe-
UM 9KCIEPUMEHTAIBHBIX U3MEPEHUH C BO3MOKHOCTBIO BEICOKOTOUHON PErHCTpalii BOJTHOBBIX (OpM
CHUTHAJIOB I€0aKyCTUYECKOW SMUCCHUH U 3JIEKTPOMArHUTHOTO U3Iy4eHHUs B mojoce yactoT ot 5 ' 0 10
Kl
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DEVELOPMENT OF AUTOMATED SYSTEM OF COMPLEX SEISMODEFORMATION
MONITORING OF BURST —- HAZARD ROCK MASSIF
Andrej Gladyr, Igor Rasskazov, Viadimir Lugovoj, Maksim Rasskazov, Denis Tsoy, Viadimir
Miroshnikov
Mining Institute FEB RAS (MI FEB RAS, Russia)
rush3112@mail.ru

The application of complex of methods and hardware of geomechanical control of rock massif state is
compulsory for the forecast and prevention of hazard dynamical rock pressure events during the mining.
Some geoacoustical, microseismic and deformational measuring complexes operate in some mines of the
Far Eastern Russian region. They are united in single automated system of geomechanical monitoring
caring out registration, processing and comprehensive analysis of seismic — deformational signals inside
wide frequency and dynamical ranges. Distinctive peculiarities of this system are digital methods of
information transmission and processing, advanced means of reliability and fault-tolerance enhancement,
presence of own algorithms of anthropogenic interferences protection for the operation in delft conditions.

New experimental data, reflecting processes of fracture nuclei formation inside burst hazard rock
massifs of the Far Eastern deposits, were obtained and summarized by measuring complexes and original
system of data processing of results of geoacoustical, microseismic and deformational monitoring.

An application of multi — level system of geodynamical monitoring makes possible the detection
of regional and local precursors of hazard dynamical events inside rock massifs and substantiation of
effective measures for rock and mining — tectonic bursts prevention.

s mporHo3a 1 ImpeAaynpexIeHus] ONAacHbIX AWHAMHYECKUX MPOSBICHUI TOPHOTO JaBICHUS TpU
BEACHUH TOPHBIX PadOT HEOOXOIUMO MPUMEHEHHE KOMILIEKCa METOJOB M TEXHHUECKHX CPEICTB I'e0-
MEXaHHYECKOTO KOHTPOJISI COCTOSIHUSI MaCCHBA TOPHBIX MOpoA. Ha psije mo3eMHBIX pyJTHHKOB JTAJIbHE-
BOCTOYHOTO perrnoHa Poccun IeHCTBYIOT reoakyCTUYecKre, MUKpoceicMuYecKe u iehopMaIiiOHHbIE
W3MEPUTEIbHBIC KOMIUIEKCHI, 00bEAMHEHHBIC B €IMHYIO0 aBTOMAaTU3UPOBAHHYIO CHCTEMY TeOMeXaHHYe-
CKOTO MOHHUTOPHWHTA, OCYIIECTBIISIONIYI0 PETUCTPAIIO, 00pabOTKY W BCECTOPOHHHI aHAIIU3 CeHCMO-
ne(opMalMOHHBIX CUTHAJIOB B HIMPOKOM YAaCTOTHOM M JHHAMHYECKOM Juarna3zoHax. OTIMYHTENLHON
0COOCHHOCTBIO TAHHOW CHCTEMBI ABJISIOTCS U(GPOBBIE CITOCOOBI 00pa0bOTKH M Mepeaadn HHGHOPMAIIHH,
pa3BHUTHIEC CPENICTBA TIOBBIICHHSI HAJIS)KHOCTH ¥ OTKa30yCTONYMBOCTH, HATMYHE COOCTBEHHBIX allTOPUT-
MOB 3aIIIUTHl OT TEXHOT€HHBIX IIOMEX IPU paboTe B YCIOBHAX TOPHOTO MPEATIPUATHS.

C ucnonb30BaHNEM U3MEPHUTEIFHBIX KOMIUIEKCOB U OPUTHHAIIBHOM CHCTEMBI 00pabOTKH pe3yibTa-
TOB T€0aKyCTHYECKOTO, MUKPOCEHCMHYECKOTO U Je()OPMAMOHHOTO MOHUTOPHHTA, MTOTy4eHBI U 0000-
LIEHB! HOBBIE SKCIIEpUMEHTAJIbHbIE JaHHBIE, OTPaXKaloIKe MPoLecchl (POPMUPOBAHUHU 0OYAroOB paspylie-
HUS B yIapOONaCHBIX MacCHBaX TOPHBIX MOPOA MecTopoxaeHui laneHero BocToka.

[IpuMeHeHre MHOTOYPOBHEBOM CHCTEMBI €0 JUHAMUYECKOTO MOHHUTOPUHTA JIAET BO3MOXKHOCTbD BbI-
JIETSITh PETMOHANTBHBIE U JIOKATBHBIE TIPEIBECTHUKH ONACHBIX JTUHAMHYECKHX SBICHHI B TOPHBIX MAaCCH-
Bax U 000CHOBATh KOMILIEKC 3PPEKTHBHBIX Mep MO MPEAYNPEKACSHUS TOPHBIX U TOPHO-TEKTOHUYECKUX

yIIapOB.

MAGNETIC OBSERVATORIES OF IKIR FEB RAS: STANDARDIZATION OF
MEASUREMENTS, PROCESSING AND DATABASE MANAGEMENT
S.Y. Khomutov, 1.Y. Babakhanov, M.L. Basalaev, Z.F. Dumbrava, I.N.Poddelsky
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS (IKIR FEB RAS, Russia)
Khomutov@ikir.ru

The magnetic monitoring network of IKIR FEB RAS are presented by geophysical observatories
“Khabarovsk” (KHB), “Magadan” (MGD), “Paratunka” (PET, Kamchatka) and “Cape Schmidt” (CPS,
Chukotka), three of which are INTERMAGNET observatories. The description of the infrastructure and
equipment is presented in the report. The basic principles of the organization of magnetic measurements,
both standard, and specific to each observatory are considered. The significant attention is given to stan-
dardization of measurements, processing and management of the data of magnetic measurements, in-
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cluding methodical tools and software. Possible applications (scientific and applied) of the magnetic data
obtained by network of observatories IKIR FEB RAS are shown.

Cerp UKHWP JIBO PAH 11t MOHUTOPHHTa MATHUTHOTO 1OJIs1 3eMJIM BKIIIOYAET reo(hu3ndecKue o00o-
cepBatopun “Xabaposck”, “Maraman”, “Ilaparyaka” (Kamuarka) u “Meic llImuara” (UykoTka), Tpu
n3 KoTophix sBistoTcs oocepBatopusimu INTERMAGNET. B noknaze naeTcst onucaHue HCIOIb3yeMOoi
amnmaparypbl 1 ”HQPacTpyKTypsl. PaccMaTprBaoTCsl OCHOBHBIE PUHIIMITEI OPTaHU3aLMH MATHUTHBIX U3-
MEpEeHHH, KaK 00IIENPUHSTHIC, TAK H OTPaXKaloIlue 0COOCHHOCTH KaxKa0i obcepBaTopuu. bospmioe BHU-
MaHHe y/eJIeHO CTaHAapTU3ALNN U3MEePEHHH, 00paOOTKU M YIpaBICHUs JAaHHBIMU MarHUTHBIX U3Mepe-
HUMH, B TOM YHCJIe METOJUYECKHMH U IIPOrpaMMHO-MaTeMaTHUeCKUMHU cpencTBaMu. Ilokazansl obmactu
BO3MO’KHBIX MPHJIOKEHUH (HayYHBIX U MPHUKIATHBIX) MAaTHUTHBIX TAHHBIX, TOJYYEHHBIX paclpe/eseH-
HO#1 ceThio oO0cepBaropuiit MUKMP JIBO PAH.

ORGANIZATION OF SEISMIC OBSERVATION IN THE WESTERN PART OF THE ARCTIC
(ARKHANGELSK SEISMIC NETWORK)
A.N. Morozov!: 2, G.N. Antonovskaya1
! Institute of Ecological Problems of the North UrB RAS (IEPN UrB RAS, Russia)
2 Geophysical Survey RAS (GS RAS, Russia)
morozovalexey@yandex.ru

In the present work we describe the main stages of development of the Arkhangelsk seismic network
which carrying out seismometric observing the western part of the Arctic and north of the East European
Platform. It is established that the Arkhangelsk network has a rather high sensitivity and records the intra-
plate and inter-plate seismic activity in the Arctic Region. Due to the start of the seismic station operation
on the Franz Josef Land Archipelago there is a capability to record earthquakes, data on which are missing
in the catalogs of well-known seismological data services. There are examples of some features of the
seismicity in the western part of the Arctic presented in the article.

B craTthe ommchIBaroTCS OCHOBHBIE JTallbl Pa3BUTHS ApXaHIelIbCKOW CelCMHUYEecKOl ceTH, ocy-
IIECTBIISIONIEH celicMoMeTpHYecKre HaONIOACHNs 3amaJHOi 4YacTH APKTHKH W ceBepa BocrtouHo-
EBpomneiickoit mnardopmsl. beuto ycranoBiaeHO, YTO ApXaHrelnbCcKasi CeTh C JOCTATOYHO BBICOKOH UyB-
CTBUTEJIBHOCTBIO PETUCTPUPYET MIPOSBICHUE MEXIITIMTHON U BHYTPUIUIUTHOM celicMuyHOcTH. barona-
ps Hauary GYHKIMOHUPOBAHUS celicMUYecKol craHuuy Ha apxunenare 3emins @panna-Hocuda nossu-
J1aCh BO3MOXKHOCTh PETUCTPHPOBATDH cllabble 3eMIIETPSICEHHUS, KOTOPhIE HE MPEACTAaBICHBI B CelicMUYe-
CKHUX KaTaJIOroB ApYrux ciyxO0. [IpencraBieHsl npuMepbl HEKOTOPHIX OCOOCHHOCTEH MPOSIBIICHUS Cel-
CMHYHOCTH B 3aIlaJHON YaCcTH APKTHKH, BBISIBIEHHBIE 110 TaHHBIM ApPXaHTe€IIECKON CeTH.

CONTINUOUS TILTMETER OBSERVATIONS IN KAMCHATKA REGION
S.S. Serovetnikov!, E.Y. Gnitieva®, LF. Abkadyrovz, Hiroaki Takahashi®
'Kamchatka Branch Geophysical Service RAS (KB GS RAS, Russia)
’Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)

3Hokkaido University (Japan)

sssu@emsd.ru

In 2010, after the long interruption, was started the continuous tiltmeter observations in Kamchatka
region. The modern tiltmeter systems are seriously expands a spectrum of geodynamic observations. De-
velopment of the tiltmeter station network allows receiving the additional information on geodynamic
processes in the region, to specify the earth surface deformations caused by seismic and volcanic activ-
ity. For today in Kamchatka region is present the tiltmeters network of 8 stations in 2 groups. 1st group is
concentrated in Petropavlovsk-Kamchatsky city area. 2nd group is concentrated in Kluchevskaya group
of volcanoes area and realizes continuous deformation monitoring volcanic activity Klyuchevskoy and
Bezymianny volcanoes. Both groups and is used for registration of deformation processes caused by
seismic activity. The tiltmeter monitoring of Kluchevskoy volcano are provided in collaboration between
Hokkaido University, Japan; Institute of Volcanology and Seismology (IVS FEB RAS) and Kamchatka
Branch Geophysical Service, (KBGS RAS) Russia.
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B 2010 r. nocne anutensHOro nepepsisa B KaMuaTckoM pernoHe BHOBb HaYaThl HEMPEPBIBHBIC I€0-
JMHAMUYeCKHe HaOIIOIeHNs C UCTIOIb30BaHNEM CETH HAKIIOHOMEPHBIX cTaHIiH. COBpeMeHHbIe HaKJIO-
HOMEpHBIE CHCTEMBI Ha 0a3e 0e3bIHEPIMOHHBIX BRICOKOUYBCTBUTEIBHBIX AATYMKOB, 3HAUYMTENBHO pac-
HIUPSIOT CIIEKTP HAOIIOAEHHUH 32 TOBEPXHOCTHBIMH MTPOSABICHUAMH JIe(OPMAIIMOHHBIX IPOLIECCOB, 00Y-
CJIOBJIEHHBIX CEIICMUYECKOH U BYJIKAaHUUECKOW aKTUBHOCTBIO pEervoHa. B HacTosiIee BpeMs Ha TEppUTO-
puu Kamuatku QyHKIHMOHHpPYET CeTh U3 8 CTaHIUI HeTPEpHIBHBIX HAKIIOHOMEPHBIX HaOmoaeHui. Cetb
IpeacTaBisieT coOOH ABE JIOKaIU30BaHHbIE IPyNIbI cTaHuui. [lepBas rpymnmna ctaHuil cocpeoToYeHa
B paiioHe r. [lerponasnosck-Kamuarckuii, Bropas rpyIa pacnolokeHa B pailone KiroueBckoil rpymmnsl
BYJIKAaHOB Ha yJJaJICHUU ~ . OT 1epBoi. COBMECTHO 00€ rpyMIIbl CTAHIMN UCIIOIb3YIOTCS U1l PETUCTPalui
MOBEPXHOCTHBIX MPOSBICHUN Je(OpMaMOHHBIX MPOLECCOB 00YCIOBICHHBIX PErHMOHANBHON CelcMHU-
YecKOH aKTHBHOCTBIO. Pe3ynbTaThl HaOIMIOeHUI BTOPOI TPYMITHI CTAHITHI MUCTIONB3YIOTCS IS OLEHKH
MOBEPXHOCTHBIX MPOSIBICHUN Ae(hOPMALMOHHBIX IPOLECCOB, 00YCIOBICHHBIX BYJIKAHUYECKOW aKTHB-
HOCTHIO KiTFoueBCKOTO ByIKaHUUIECKOTO IIeHTpa. [IpoBenenre qedhopMainoOHHBIX HAOIIOICHUH ByTKaHa
KnroueBckast conka npoBoANTCS B paMKax MexxayHapoaHoro cornamenus mexxay Hokkaido University
(Anonus), Uncturyrom Bynkanonorun u Ceticmonoruu /IBO PAH n Kamuatckum ¢unuanom I'eodpu-
suueckoit ciry:xx0s1 PAH (Poccus).

MODERN TECHNOLOGICAL SOLUTIONS FOR GEOPHYSICAL SURVEY DURING THE
DEPLOYMENT OF INTERMAGNET OBSERVATORIES IN RUSSIA
A.A. Soloviev, V.I. Kaftan, R.1. Krasnoperov, R.V. Sidorov
Geophysical Center RAS (GC RAS, Russia)
r.krasnoperov@gcras.ru

The current report gives a brief outlook of modern technological solutions for the geodetic support of
the deployment of geomagnetic observatories. Installation of observatory buildings should be preceded
by areal magnetic survey of the construction site. This procedure is required for allocation and mapping
of areas with low magnetic anomalies and gradients. Among the problems which arise during this sur-
vey is setting out the regular survey grid within the analyzed area and coordinate referencing of survey
pickets. These problems are efficiently solved using modern geodetic equipment such as electronic to-
tal stations (or tacheometers), which allow modeling and setting out the survey grids of practically any
desired configuration and survey interval.

B HacrosiieM 1oKiIajie OCBELIeHb COBPEMEHHBIE TEXHOIOTHUECKUE PELICHHUS Te0Je3HYECKOT0 0bec-
TIeYeHNs pa3BepPTHIBAHMSI TeOMarHUTHBIX oOcepBaTopuil. Bo3BeneHne 3qanuii odcepBaTopuii mpeasapsi-
eTCsl TUIOIAJHON MarHUTHOW ChEMKOH TEpPUTOPHUU CTPOUTENIBCTBA. JTa MpoLeAypa HeoOXxoauma Juis
BBISIBIICHUS M KAPTUPOBAHMS 00J1aCTEH C MaJTbIMU 3HAYEHNSIMU MarHUTHBIX aHOMaJINH U TpagueHToB. O1-
HOU M3 BaXKHBIX 337124 [IPU MPOU3BOCTBE IJIOIAAHBIX MAaTHUTHBIX CHEMOK SIBISIETCA PA3METKa ChbeMOY-
HBIX IIUKETOB Ha MCCIIEAYEMOM YUacTKe, a TAKXKE OIPEeEIEeHHE UX KOOPAUHAT IS IIOCIIEAYIOLIEro 110-
CTPOEHHS KapT paclpelesiCHUss MarHUTHBIX aHoMaiui. [ljis perieHus 3Toi 3agayu mpeasaraeTcs uc-
MTOJIb30BaHNE COBPEMEHHBIX AJIEKTPOHHBIX TaXEOMETPOB, TTO3BOJISIFOIIUX CTPOUTH U BEIHOCHTH Ha MECT-
HOCTH ChEMOYHBIE CETH NMPAKTUUECKH 0001 KOH(UTYpanH ¢ JII0OBIM HHTEPBAJIOM CHEMKH.

THE KAMCHATKA REGIONAL PERMANENT GNSS NETWORK KB GS
RAS. AUTOMATION OF DATA ACQUISITION, PROCESSING AND INTERPRETATION
N. N. Titkov
Kamchatka Branch Geophysical Service RAS (KBGS RAS, Russia)
nik@emsd.ru
The regional permanent GNSS network was created on Kamchatka in 1997 by joint efforts of KB GS
RAS and IViS FEB RAS. The network covers all territory of Kamchatka. In districts of Petropavlovsk-
Kamchatsky and Klyuchevskoy group of volcanoes the network is condensed, forming local geodynam-
ical testing grounds. At the time as a part of a network 30 stations work. From them: 23 are connected to
data acquisition system; 6 transfer a stream of observation in real time; 18 stations work in one-seconds
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data recording mode. Registration, data acquisition, preparation for processing is carried out completely
in an automatic mode. For operative monitoring of Klyuchevskoy group of volcanoes the automatic mode
data processing is started by a GAMIT/GLOBK package. The estimation of a deformation state is carried
out one time per day with a delay 30 minutes.

Certb noctostHHBIX GNSS HaOmonenuii Obi1a co3nana Ha Kamuatke B 1997 rony coBMECTHBIMU yCH-
musmu KO I'C PAH (KOMCIT) u UBuC JIBO PAH. Ceth oxBaThIBaeT BClo Teppuroputo Kamaarckoro
kpas. B paitonax r. [lerponasioscka-Kamuarckoro n KiroueBckoil rpynimbl ByJIKaHOB CETh CTYIICHA,
00pa3ys JIoOKaTbHBIC TeOJUHAMHYECKIE ITOJIMTOHBI. B HAaCTOSAIINIT MOMEHT B cocTaBe cetu paboraroT 30
crannuii. 3 HUX: 23 MOIKIIIOYEHBI K CHCTEME OIEPaTHBHOTO cOOpa NaHHBIX; 6 MepenaroT MOTOK Ha-
OmoZieHnii B pealbHOM BpeMeHH; 18 cTaHmuid BeIyT peruCTpannio B PeXKUME OJHOCEKYHIHbBIX HaOIIO-
neHuid. Peructpanms, nepeiada qaHHBIX, IOATOTOBKA K 00paOOTKE BBHITIOIHSIETCS TIOJTHOCTBIO B aBTOMA-
TUYECKOM pexume. J[i1s1 onepaTuBHOT0 MOHUTOpUHTA KiTroueBCKOM rpynisl BYJIKAHOB 3aITyIIEH PEXXKUM
aBToMatmdeckoi oopadoTku gaHHbIX makeroM GAMIT/GLOBK. Onenka gedopMaioHHOTO COCTOSHHS
BBITOJIHAETCS pa3 B CYTKH C 3aJiepKoi B 30 MUHYT.
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REMOTE SENSING. SATELLITE MON-
ITORING OF THE ENVIRONMENT.
TECHNIQUES TO ANALYZE SATEL-
LITE DATA. SERVICES FOR OPER-
ATIONAL ACCESS TO SATELLITE
DATA AND SYSTEMS FOR THEIR
PROCESSING

JUCTAHIIMOHHOE 30HAUPO-
BAHUE. CHOYTHHUKOBBIH MOHHU-
TOPUHI OKPYXAIOIUIEA CPEJBI.
METO/bI AHAJIN3A CIIYTHUKOBBIX
JAHHBIX. CEPBUCBHI OIIEPATUBHO-
ro AOCTYIIA K CHYTHUKOBBIM
JAHHBIM U CUCTEMAM HUX OBPA-
BOTKU
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INFORMATION SUPPORT OF PILOTAGES THROUGH ICE FIELDS DUE TO DATA OF
METEOROLOGICAL SATELLITES ON THE EXAMPLE OF OKHOTSK SEA
M.G. Aleksanina’, E.V. Fomin!, M.V. Stopkin2
! Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
2 Far Eastern Federal University (FEFU, Russia)
margeo@mail.ru

The organization and problems of information support of pilotage through ice fields to the port of Ma-
gadan due to data of meteorological satellites NOAA, TERRA, AQUA, SUOMI-NPP, that are received
and processed in the FEB RAS Centre of Regional satellite monitoring of environment are considered. For
a spacer of an optimum route of the ice breaker and vessels the products of satellite data processing - ice
edge and ice structure as mercator projection in the form of RGB images are delivered through FTP to
Magadan seaport administration. The actual scientific task is development of reliable and exact approach
to calculation of ice fields dynamics — drift and possible zones of ice compression. For calculation of
ice fields velocities it is offered to use temporal series of sequential satellite digital images. Possible
zones of ice compression may calculate as according to ice drift characteristics of divergence velocities
and on variability of sea ice cohesion. Calculation of sea ice cohesion was carried out according to the
radiometers AMSR using a technique ARTIST (Germany).

PaccmaTpuBaetcst opranuszanus u mpo0iaeMbl HHHOPMALMOHHOTO 00ECIIeYCHUS JIEOBOM MPOBOAKH
CyJIOB K MOpTy Marajias 1o janHbiM MeTteoposioruueckux cnyTHUKOB NOAA, TERRA, AQUA, SUOMI-
NPP, xoTopsle mprHUMaroTCs 1 00padaTbiBatoTcst B LeHTpe KOIIEKTHBHOTO MOIb30BaHUs PETHOHATIBHO-
ro CIyTHUKOBOI'O MOHUTOPHUHTa OKpy»karorieit cpeast JIBO PAH. Jlns npokiia ki oNTUMaIbHOTO MapIil-
pyta nenoxona u cynoB uepe3 FTP B anMunuctpanuio Mopckoro nopra Marajian moCTaBJIsIOTCS IPO-
IYKTBI 00pabOTKHU CITyTHHKOBBIX JaHHBIX B BuAe RGB m300paskeHuit KpOMKH JIbJIa U CTPYKTYPHI JIbJIa
(TpemuHbI, pa3Bojibsi) B MEPKaTOPCKON MPOEKIMU. AKTyanbHOH HAYYHOH 3ajauell sBiseTcs pa3pador-
Ka HaIKHBIX U TOYHBIX CXEM pacyeTa AUHAMHKH JIEAOBBIX IONel — apefida 1 BOZMOKHBIX 30H CHKaTHS
npaa. s pacuera CKOpocTel nepeMelieHus JIEJOBBIX MoJIeH mpeIaraeTcsl UCIOIb30BaTh BPEMEHHBIE
CepUH MOCIIeI0BATEIbHBIX CITyTHUKOBBIX HU(POBBIX N300pakeHUI. A BO3MOXHBIE 30HBI CXKATHA JIbIa
paccUUTHIBATh KakK 10 XapaKTepUCTHKAM ITUBEPTeHIINN CKOpocTel npefida jbpaa, Tak U Mo H3MEHYUBO-
CTH €T0 CIUIOYEHHOCTH. PacdeT CrioueHHOCTH MOPCKOT0 JIbJIa OCYIIECTBIISIICA 110 JTaHHBIM PaJHOMETPOB
AMSR ¢ npumenenrnem Meroauku ARTIST (I'epmanus).

REMOTE SENSING FOR ECOLOGICAL STATE RECOGNITION AND ORIGIN
RECONSTRUCTION OF RIVERBED LAKES OF VOLGA UPLAND’S WESTERN SLOPE
Antsiferova G.A.", Shevyrev S.L.?, Shevyreva M.Zh.?

! Voronezh State University (VSU, Russia)

2 Far Eastern Federal University (FEFU, Russia)
g_antsiferova@mail.ru

Within the western slope of the Volga Uplands on the territory of the Nature Reserve “Voroninsky”
remote sensing methods were used to detect the origin of riverbed lakes, exogenous dynamics and water
quality formation. Reconstructions were made on the basis of satellite images of State Center “Priroda”
and Landsat. Traced modern tectonic activity having a positive direction, which is accompanied by activa-
tion of exogenous geodynamics. For the period of 1975-2010 years retrospective analysis of the dynamics
of overgrowth, as well as identifying areas of drift sand and clay material, leading to siltation of water
bodies . For this purpose, the methods of lineament analysis and unsupervised classification of remote
image ISODATA were used. On the basis of satellite system’s of Landsat data, and also the site Earth
Science Research Institute (ESRI), the changes of vegetation index NDVI, reflecting the concentration of
photosynthetic biomass and distribution of terrestrial vegetation zones overgrowing riverbed lakes were
studied.

Modern methods of remote sensing and satellite imagery are used to study the factors of the water
quality formation, which are estimated on the basis of bio-indication of lower algae communities.
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B nmpenenax 3amagnoro ckiioHa [IpuBoMKCKON BO3BBIILIEHHOCTH HA TEPPUTOPUH FOCYAAPCTBEHHOTO
MIPUPOTHOTO 3aroBeIHUKA “BOpOHMHCKNI” ANCTAaHIIMOHHBIE METO/IBI HCITOIB30BAINCH ISl BBISIBIICHUS
MIPOUCXOXKICHUS PEYHBIX 03€pP, IWHAMHKH IK30T€HHBIX T€OJIMHAMHUYECKUX MPOLECCOB, POPMUPOBAHUSL
kadectBa Boal. Ha ocHoBe kKocmuueckux ¢porocHuMKOB ['1] “IIpupona” (mo mmcram macmrada 1:500000,
nHpopmanusg 1970-x, 1980-x) u Landsat (nadopmarnms 2000-x IT.) ¢ IPUMEHEHHEM aBTOMaTH3UPOBaH-
HBIX T€OMH()OPMAILMOHHBIX CHCTEM, OTCIIEKEHA COBPEMEHHass TeKTOHHUYECKasi aKTUBHOCTh, MMEIOIIast
MIOJIOKUTETIbHYIO HANPaBICHHOCTh, KOTOPAsl CONPOBOXKIAETCS aKTUBU3ALMENH 3K30I€HHOM I'e0AMHaMU-
ku. s nepuoaa 1975-2010 ronoB npoBesieH peTpOCTIEKTUBHBIN aHAIN3 JTUHAMUKY 3apacTaHus, a Tak-
K€ BBISIBJICHBI YYaCTKU CHOCA IECYAHO-TIIMHUCTOIO MaTepralia, IPUBOAALIETO K 3aHJICHUIO BOJ0eMOB. C
3TOH LEeNbI0 MPUMEHEH METO JINHEAMEHTHOT'O aHalIM3a U HEKOHTPOJIUPYEMOH KilacCU(UKAIUU JUCTaH-
nmonHoro m3obpaxenuss ISODATA. Ha ocHOBe MaTepnalioB CIIyTHHKOBO# crctembl Landsat, n Takke
caiita Earth Science Research Institute (ESRI), u3yueHsl n3mMeHeHus BereraliioHHoro uuaekca NDVI,
OTpa’KaloIIero KOHIIEHTPANNIO (DOTOCHHTE3NPYIOLIe OMOMacCchl HA3eMHOM PaCcTUTEIHHOCTH U PaCIIpo-
CTpaHEHUE 30H 3apacTaHusl MPOTOUYHO-PYCIOBBIX 03€p.

CoBpeMeHHBIE METO/IbI AUCTAHIIMOHHOTO 30HANPOBAHUSA U 00pPaOOTKH CITyTHUKOBBIX H300pakeHu i
WCTIOJIH30BAHKI JIJISl UCCIIEIOBaHUSI (haKTOPOB, (POPMHUPYIOMIMX Ka4yeCcTBO BOJI, KOTOPOE OIIEHEHO Ha OCHO-
Be OMOMHIUKAIIUY IO COOOIIECTBAM HHU3IIUX BOJIOPOCIIEH.

VOLCANIC ACTIVITY IN THE KURILE ISLANDS IN 2012 AND 2013 YEARS BY DATA OF
SATELLITE MONITORING AND VISUAL OBSERVATIONS
M.V. Chibisova’, A.V. Rybinl, S.E. DiakoV?, A.V. Degterev’
! Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS. Russia)
2 Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
chibisova@imgg.ru

Since 2012 year SVERT group, besides the products built on the base of data of radiometer MODIS
of TERRA satellite and supplied from FGI SPP “Rosgeolfond” (Yuzhno-Sakhalinsk), uses the ad-
ditional data of satellites AQUA and TERRA, and the analogue products built on the base of data
AVHRR/POES NOAA sent by the center of regional satellite monitoring of the environment FEB RAS
(www satellite.dvo.ru). The increasing of number and quality of received images considerably increased
the possibilities for revealing of thermal anomalies as the foreshocks of volcanic eruptions and identifi-
cation of ash emissions.

In 2012 and 2013 in the Kurile Islands several, different on power and type, eruptions, which were
detected by satellite and visual data. In the report the main parameters of eruptive events on the volcanoes
Ivan Grozny (Iturup), Snow (Chirpoi Isl.) and Chirinkotan (Chirinkotan Isl.) are given.

C 2012 ropa rpynnoii SVERT noMuMo npoIyKTOB NOCTPOCHHBIX Ha OCHOBE JAHHBIX PaJuOMETpa
MODIS cnytanka TERRA noctasnsemsrx @I'Y HIIIT «Pocreondonm» r. FOxHo-CaxamuHCK), HCIIONb-
3yHOTCS fononHuTenbHble JanHble cyTHUKOB AQUA un TERRA u ananoru4sHble NpoAyKThl HOCTPOEH-
Hbie Ha ocHOBe AaHHBIX AVHRR/POES NOAA nocTaBisieMble IEHTPOM PErHOHAIILHOTO CITy THUKOBOTO
MOHHUTOpHHTA OKpyskaromei cpenasl JJBO PAH (www.satellite.dvo.ru). YBennueHune KonmdecTBa u Ka-
YeCTBa MPUHUMAEMBIX CIICH 3HAUUTEIHHO PACIIMPHUIIO BO3MOKHOCTH IS BBISIBIICHUS TEPMAaJbHBIX aHO-
MaJIni Kak IPeIBECTHUKOB BYJIKAaHHYECKUX U3BEP)KEHUH 1 HIICHTH(DUKAIINH TTeTUIOBBIX BHIOPOCOB.

B 2012 u 2013 rr. Ha Kypunbckux ocTpoBax MpOH30LUIO HECKOIBKO, PA3IMYHBIX MO CUJIE U TUILY,
M3BEP)KEeHUH, KOTOpBIE ObLUTH 3a(UKCHPOBAHBI IT0 CITy THUKOBBIM M BU3YalIbHBIM JaHHBIM. B moknane npu-
BOJISITCS OCHOBHBIE TIApaMETPhl APYITUBHBIX COOBITHI Ha ByskaHax MBan ['po3nsriii (0. Utypym), CHOy
(0. Ynpnoit) u Yupunkotas (0. YupuHKOTaH).
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CALIBRATION OF WEATHER SATELLITE’S THERMAL RADIOMETERS DATA
Diakov S.E.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
sergdkv(@gmail.com

Meteorological satellites infrared channel measurements are widely used for Earth observation, at-
mospheric and oceanic processes, geothermal formations, lava emissions, etc.

Accuracy of temperature measurements by radiometers depends on the random distortions (ther-
mal noise radiometers, the influence of electromagnetic radiation on the value of the components of the
satellite radiometer analog signals are recorded DAC) and from systematic distortions caused by the
degradation of components of the radiometer. Other problems are a) the virtual absence of the described
algorithms for calibration of some satellites (FY-1¢, FY-1d), b) the need to combine measurements made
by different radiometers with similar spectral response functions.

The paper examines the experience of the calibration of infrared channels of Meteorological Satellites
FY1-d, MTSAT-1R, MTSAT-2, M-1 Meteor, developing software for the calibration, the experience of
using calibrated satellite data to determine the temperature values of sea surface temperature.

Jannbpie K-xaHamoB METEOPOIOTHUECKUX CITyTHUKOB 3€MJIM ITMPOKO NMPUMEHSIOTCS [T Ha0JI0-
JICHHS 32 TIOBEPXHOCTHIO 3eMITH, aTMOC(HEPHBIMU H OKEAaHWYECKHMH TIPOLIECCAMH, Te0TePMaIbHBIME 00-
pa30BaHMSAMH, BBIXOAMH JIABBI U T. 1I.

TouyHOCTH OTIpeieIeHns TEMIIEPaTyPhI C TOMOIIBIO PAJAMOMETPOB 3aBUCHUT KaK OT CIIyYaiHbIX HCKa-
KEHMH (TEeTJIOBOTO IIyMa paAMOMETPOB, BIMSHUEM JIEKTPOMArHUTHOTO U3 Ty4YEeHUsI KOMIIOHEHTOB CITYT-
HUKa Ha BEIMYNHY aHAJIOTOBBIX CHTHAJIOB PAINOMETPA, PETUCTPUPYEMBIX IH(PO-aHaJIOTOBBIM Ipeodpa-
30BaTejieM), TaK U OT CUCTEMATUYECKUX MCKaKECHUH, BBI3BIBAEMBIX JeTpanalreil KOMIIOHEHTOB Pajuo-
MeTpa. [Ipyrumu npoGieMamu SBISIOTCS a) MPAKTHUIECKOE OTCYTCTBHE OMUCAHHBIX aJlTOPUTMOB KaJwo-
poBoK Jutst HeKoTOpbIX ciryTHUKOB (FY-1c, FY-1d), 6) He0OX0AMMOCTh COBMEILIEHHSI H3MEPEHHUIA, BBITTOJ-
HEHHBIX Pa3HBIMH PaIlOMETPaMH C OJIM3KUMH (QYHKIMAMHU CIIEKTPAIIEHOTO OTKITHKA.

B pabote paccmarpuBaercs onbIT kanmuOpoBku MK-kaHamoB MeTeopotornieckux ciryTHUKoB FY 1-d,
MTSAT-1R, MTSAT-2, Meteop 1-M corpynaukamu LleHTpa pernoHanbHOTO CIIyTHUKOBOTO MOHHUTO-
punra okpyskaromeii cpenst JIBO PAH, cozmanue mporpaMMHOTO 00ecTiedeHHsI 1S BRITTOJTHEHUS KaTno-
POBKH, HCIIOJIb30BaHUE OTKATHOPOBAHHBIX CITyTHUKOBBIX JAHHBIX JJIS TOCTPOEHUS KapT TeMIEpaTypsl
MTOBEPXHOCTH OKEaHa.

SPECIALIZED RADAR DATA PROCESSING AND LINEAMENT ANALYSIS OF
MORPHOSTRUCTURES OF THE UCHUR-MAYA BASIN
A.N. Didenko, G.Z. Gilmanova, M.V. Goroshko
Institute of Tectonics and Geophysics (ITiG, FEB RAS, Russia)
gigulya@yandex.ru

Based on digital elevation models SRTMO03 and SRTM30_Plus (Shuttle Radar Topography Mis-
sion Survey) the technique for detecting major structural elements and elucidating details of the geologic
structure including discrimination of linear structures and texture features is elaborated. The computa-
tion of the modulus of the first derivative by the coordinate, i. e., the modulus of the topography gradient,
characterizing the state of the surface by steepness and direction of slope (azimuth) is assumed as a
basis. The technique was applied for the study of tectonics and metallogeny of the Uchur-Maya Meso-
Neoproterozoic basin. The structural and lithological controlling factors of ore occurrences are estab-
lished. It has been shown the efficacy of using the transformed digital elevation models for the geological
and tectonic studies.

Pa3paboTana MeTOIMKA BBISBICHHS KPYITHBIX CTPYKTYPHBIX SJIEMEHTOB U JICTAJICH I€0JIOrnIECKOr0
cTpoeHus B muPpoBbIX Mojeisix penbeda SRTMO03 u SRTM30 Plus (pamapHas cheMKa), BKITIOUArOIas
BBIJICJICHUE JIMHEHHBIX CTPYKTYP U TEKCTYPHBIX 0COOEHHOCTEH. B OCHOBE METOTMKY - BBIYHCIICHUE MOY-
JIsl IEPBOY MPOU3BOJTHO IO KOOPAWHATE — MOJIYJIS TPAJIMEHTa pelibeda, XapaKTePU3YIOIIEro COCTOSHHE
MOBEPXHOCTHU IO KPYTH3HE U 10 HAIPABJICHUIO CKJIOHA (a3uMyTy). MeToquKa npuMeHeHa [Tk UCCIIe0-
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BaHU TEKTOHUKHU U METAJUIOTE€HUU Y 4ypo-MailCKoi Me30-HEONTPOTEPO30MCKOM BIIaAHbL. Y CTAHOBJIEHBI
CTPYKTYPHBIE U JIUTOJOTHYECKHE (aKTOPhI KOHTPOJIS PyAHBIX mposBicHuid. [lokazana 3¢heKTHBHOCTH
WCTOJIh30BaHUS MPEOOPA30BAaHHBIX MU(PPOBBIX MOEINEH MPU reoIOTHYECKUX U TEKTOHUYECKUX HCCIIe-
JIOBaHUSX.

DESIGNING THE SYSTEM OF COMPLEX ECOLOGICAL STATE ESTIMATION IN
MINING REGIONS BASED ON REMOTE SENSING DATA
O.L. Giniyatullina, V.P. Potapov, E.L. Schastlivtsev
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
skiporol@mail.ru, vadimptpv(@gmai.com, zavlab@icc.kemsc.ru

In modern conditions of technogenic impact on the environment specialized systems of operational
environmental monitoring in high levels of mining areas, such as coal mining in Kuzbass, are needed.
Classical researches of separate components of system (air, water, soil, etc.) don’t provide the full analysis
of coal mining influence which is sharply necessary for rational management of mining regions. Often
the results of such studies are far behind the actual picture of the environmental situation of the region.

Creating the system of complex ecological stat estimation in mining areas using remote sensing data
in symbiosis with information and mathematical models describing various processes provides a unique
tool for managing environmental risks. The use of various remote sensing data (multispectral, radar and
hyperspectral) allows you to restore the physical characteristics of natural objects, determine and evaluate
the possible interactions between them, identifying areas of abnormal indices. The use of such data in a
single complex allows getting a real estimation of the coal areal. Also, for the first time, interrelations
between physical attributes of natural objects and the degree of rock mass disturbance are determined as
a result of co processing of multispectral and radar data.

B ycnoBus cOBpeMEHHOI'0 TEXHOT'€HHOTO BO3/ICHCTBHSI HA COCTOSIHUE OKPY KArOIel cpe/ibl He00X0-
AVUMBI CIICHUAIIM3UPOBAHHBIC CUCTEMBI, ITO3BOJIAIONIUEC ITPOBOANTH KOMITJIEKCHBIN OHepaTI/IBHHﬁ 9KOJIO-
THYECKUI MOHUTOPHHT 0COOCHHO B PaiioHaX ¢ NHTEHCUBHBIM YPOBHEM JOOBIYH MTOJIE3HBIX NCKOTIAEMBIX,
Hampumep, yris B Kys6acce. Knaccumueckue viccne[oBaHus OTIEIBHBIX KOMIIOHEHTOB CUCTEMBI (BO3ITYX,
BOJIa, TIOYBA U T.II.) HE 00€CNeUnBalOT MOJTHOIIEHHOTO aHAIIN3a BIUSHUS YTIIeI00bIUH, OCTPO HEOOXOIHU-
MOT'0 JId palluOHAJIBHOT'O YIIPaBJICHU A FOpHOIIOGI)IBaIOHII/IMI/I peruoHamu. Yacro PE3YIbTATHL HOIIO6HI>IX
WCCIIEZIOBAaHUH 3HAYNTEIHHO OTCTAIOT OT PEATHHOM KapTHHBI SKOJIOTUIECKOTO COCTOSHUS PETHOHA.

Co3nanue cucTeMbl KOMIUIEKCHON OIEHKH 3KOJIOTHYECKOTO COCTOSHUS TOPHOIIPOMBIIIICHHBIX paii-
OHOB C HCIIOJIB30BAHHMEM B Ka4YE€CTBE I'JIaBHOI'O KOMIIOHCHTA JaHHBIX MTWCTAHIWOHHBIX 30HIUPOBAHUA
B cuMOMO03e ¢ MHPOPMAIMOHHBIMH U MaTEMaTHYSCKUMH MOJICIISIMUA OTMCaHMS Pa3IMYHBIX MPOIIECCOB
TIO3BOJIACT IMOJIYYUTH YHHKaHBHBIfI HUHCTPYMCHT YHPABJICHUSA SKOJIOTHUYCCKUMHA PHUCKaMU. HpI/IMeHeHI/Ie
pa3IMYHBIX TaHHBIX JTUCTAHIIMOHHOTO 30HIUPOBAaHUS (MYJIbTHCIEKTPAIbHBIX, PAIAPHBIX U THIIEPCIICK-
TPaJIBHBIX) TIO3BOJIAET BOCCTAHABIMBATD (PU3NIECKHUE XapaKTEPUCTUKN PUPOIAHBIX OOBEKTOB, YCTaHAB-
JIUBaTh U OIICHWBATh BO3MOXKHBIC B3aHMMOCBSI3U MEX]y HUMH, BBISBIISISE 30HBI aHOMaJbHBIX MOKa3aTe-
neit. [Ipumenenne mogo0HBIX JAHHBIX B €IMTHOM KOMILIEKCE TIO3BOJIIIIO HE TOJIBKO JIATh PEaTbHYIO OTCH-
KY COCTOSTHUS PaifOHOB yTIIeJOOBIYH, HO U, BIIEPBBIE, OBUIH YCTAaHOBJICHBI B3aMOCBSI3H MEXKAY (QHr3NUe-
CKHMMU ITOKa3aTCJIIMA TPUPOAHBIX 00BEKTOB M CTENEHBLIO HapyHICHHOCTH 'OPHOT'0O MaCCHBa B PE3YJILTATC
COBMECTHOH 00pabOTKH MYJIBTUCIIEKTPAIBHBIX M PalapHbIX JaHHBIX.

SATELLITE MONITORING OF THE KAMCHATKAN ACTIVE VOLCANOES
O.A. Girina, D.V. Melnikov, A.G. Manevich, A.A. Nuzhdaev
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
girina@Xkscnet.ru

Satellite monitoring is one of the most informative methods of monitoring volcanic activity in Kam-
chatka, as only 10 active volcanoes from 30, have seismic stations. Over the period of more than 20
years polar-orbiting satellites NOAA (AVHRR) have been providing data necessary for on-line monitor-
ing of volcanic activity (tracking of thermal anomalies over volcanoes and ash plumes from explosive
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eruptions). Advances of remote sensing methods allow recent 24/7 satellite monitoring of active volca-
noes. This helps to detect a thermal anomaly over any active volcano and track its growth and temperature
in time. Experience of daily satellite monitoring of active Kamchatka volcanoes for the last 12 years and
knowledge on peculiarities of their eruptions allows predicting strong explosive eruptions (for example,
KVERT predicted 10 strong eruptions of Bezymianny volcano in 2002-2012). The complex analysis of
the published data on volcanic activity and the data from 20 years of KVERT continuous monitoring of
volcanoes allows to reliably evaluate hazard posed by volcanoes to aviation and population community.

CIyTHUKOBBI MOHUTOPHHT SIBIISIETCS OJHUM W3 HanOojee WHGOPMATHBHBIX METOIOB CIICKCHIS
3a ByJIKAHUYECKOH aKTHBHOCTHIO Ha KamuaTke, Tak Kak TOJbKO Ha 10-TH AEHCTBYIONMX BYyJKaHAX W3
30-tu umeroTed ceiicMudeckue ctanuuu. Ha npoTspkeHnn 6osee ABaaliaTH JeT OCHOBHBIM HCTOUYHHUKOM
MH(pOPMAIINY [T ONePaTHBHOIO MOHUTOPHHTA BYJKaHUYECKON aKTHBHOCTH (OTCIICKUBAHUS TepMallb-
HBIX aHOMAJIMH Ha BYJIKaHAX U MEIUIOBHIX MIIEH(OB MPHU WX HKCILIO3UBHBIX U3BEPKEHUAX ) BO BCEM MHpE
SIBIIAIOTCS TAaHHBIC TIOJIAIPHO-OpOUTANBHEIX cIyTHHKOB cepun NOAA (AVHRR). Pasputne aucranmu-
OHHBIX METOJIOB HAaOJFO/ICHUI ITO3BOJISET B HACTOSIIEE BPEMS IIPOBOJUTH HENPEPBIBHBIN CITy THUKOBBIM
MOHHTOPHHT JIEHCTBYIOMINX BYJIKaHOB. DTO TA€T BO3MOXKHOCTH 3a()MKCUPOBAThH TOSBICHNE TEPMaIbHOM
AHOMAJIMU B paliOHE Ka)JIOr0 aKTUBHOTO BYJIKaHA, a TAKXKE MPOCIEIUTh POCT €€ pa3Mepa U TeMIepaTy-
pHI BO BpeMeHHU. OTBIT €XEeTHEBHOTO CITyTHUKOBOTO MOHUTOPHHTA JCHCTBYIOMNX ByJIKaHOB KamuaTku
B TeueHue 10 jeT, B COBOKYITHOCTU CO 3HAHUSIMH OCOOCHHOCTEH MX DPYNTUBHOW aKTUBHOCTH, ITO3BOJIS-
eT Tpe/ICKa3bIBaTh CHIIbHBIE SKCIUIO3MBHBIE U3BepkeHus (Hampumep, B 2002-2012 rr. rpynma KVERT
npeackasana 10 cHIbHBIX H3BEP)KCHUN ByJIKaHa be3bIMSHHEBIN). MHOTOCTOPOHHHN aHATH3 UMEIOIITHXCS
OITyOJINKOBAHHBIX CBEJICHUH O NIEATEIHHOCTH BYJIKAHOB, & TAKXKE JAHHBIX, MOJYICHHBIX COTPYIHUKAMHI
KVERT B teuenue 20-1eTHETO HEMPEPHIBHOIO MOHUTOPHHTA BYJIKAHOB, MTO3BOJISIET C OOJIBITION HAICK-
HOCTBIO OLICHUBATH CTENICHb BYJIKAHUYECKON OMACHOCTH JJIsl aBUATIONIETOB U HaceneHust Kamaatku.

STUDY OF THE KAMCHATKAN ACTIVE VOLCANOES WITH HELP OF THE
INFORMATION SYSTEM VOLSATVIEW
E.I Gordeev'!, E.A. Lupian 2 0.A. Girina', V.Yu. Efremov 2 A.A. Sorokin 3, D.V. Melnikov !,
A.G. Manevich !, LM. Romanova !, S.P. Korolev 3, L.S. Kramareva *
! Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2 Space Research Institute RAS (IKI RAS, Russia)
3 Computing Center FEB RAS (CC FEB RAS, Russia)
4 Far Eastern Center of Federal State Institution “Research Center for Space Hydrometeorology
Planeta” (FEC FSI Planeta)
gordeev(@kscnet.ru

Annual Kamchatkan strong explosive eruptions with ash emissions by 8-15 km above sea level repre-
sent a real threat to modern jet aviation. To reduce the risk of aircraft encounters with volcanic ash clouds
in the North Pacific region, KVERT IVS FEB RAS conduct a daily satellite monitoring of Kamchatkan
volcanoes. In 2011, experts of [IVS FEB RAS, SRI RAS, CC FEB RAS and FEC FSI “Planeta” was cre-
ated and put into trial operation an information service “Monitoring of volcanic activity of Kamchatka
and the Kurile Islands” (VolSatView). This service allows working with different satellite data, including
hyperspectral data, as well as meteorological and ground information. VolSatView will be able to provide
of volcanologists possibility of continuous monitoring and study of volcanic activity in Kamchatka and
the Kurile Islands.

Ha KamuaTke €XeroiHo IpoucXoIsT CHIIbHbIE SKCIIO3UBHbIC U3BEPKEHUS C BHIOPOCOM IIEIJIOB Ha
8-15 kM HaJ ypOoBHEM MOpsi, KOTOpBIE TPEACTABISIOT pealbHyI0 YTPO3y AJsl COBPEMEHHON PeaKTHBHOM
aBuanuu. /s CHIJKEHHS OLIACHOCTH CTOJIKHOBEHHS CaMOJIETOB C IIETIOBBIMH 00JIaKaMH B CEBEPHOIT va-
ctu Tuxookeanckoro pernona, rpynna KVERT UBuC /IBO PAH npoBoauT exeTHEBHBII CITy THUKOBBIH
MOHUTOPHUHT KamuaTtckux ByJkaHoB. B 2011 rony cnenmanucramu MBuC JIBO PAH, KU PAH, BI]
JABO PAH u L] HULL “TInaneTa” ObLI cO3JaH 1 BBEAEH B ONBITHYIO IKCILTyaTallI0 HHPOpMaNOHHBIN
cepBuC “MoHHTOPUHT akTUBHOCTH BynkaHoB Kamuatku u Kypun” (VolSatView), mo3Bossromuii pado-
TaTh C PA3IUYHBIMU CITyTHUKOBBIMM JAHHBIMHU, B TOM YHCJI€ U THIIEPCHIEKTPAIbHBIMHU, a TAKXKE METEO- U
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Ha3eMHO HH(pOpMaIuel, A1 00ecrieyeHNs ByJIKaHOIOraM BO3MOKHOCTH HENPEPHIBHOTO MOHUTOPUHTA
U UCCJIEIOBaHMs ByJIKaHWUYeCKOM akTuBHOCTH KamuaTtku u Kypui.

REMOTE SENSING AND LINEAMENT ANALYSIS FOR DETECTION OF GEODYNAMIC
ACTIVITY CENTRAL PART OF EAST EUROPEAN PLATFORM
G.N. Ivanchenko, 1.A. Sanina, E.M. Gorbunova
Institute of Geospheres Dynamics RAS (IDG RAS, Russia)
ivanchenko@idg.chph.ras.ru

The basis of morphological zoning was the identification of lineaments and mapping according to
results of statistical analysis of the distribution of small automatically detected photo lineaments using the
program LESSA (Lineament Extraction and Stripe Statistical Analysis). First, we traced lineaments with
different threshold reliability. Then identified lineaments were sorted by removing anthropogenic linear
image elements. Next we have built density of small photo lineaments and roses - diagrams for analyzing
the statistical characteristics of the small lineaments space distribution. The different characteristics of
rose-diagrams shape as vector and line elongation of roses-diagrams, roses neighboring similarity and
other, were visualized. The statistical characteristics of field of small lineaments are objective data on the
properties of landscape pattern. Do these objects of remote detection reflect the structural and geological
situation? It is solved with the involvement of other researches, including field observation. It is shown
that geodynamic activity could be detected by LESSA style lineament analysis especially reactivation
of ancient rift structures under the platform cover. This method was used for analysis of geodynamical
hazards of the area projected for nuclear station and other nuclear object (waisting).

The studieswere conducted with the financial support of RFBR Project 14-05-00743-a

OCHOBOM CTPYKTYPHOTO 30HAUPOBAHMUS ABJISIETCS BbIJIETIEHNE JIMHEAMEHTOB U CTATUCTUYECKUM aHa-
JIU3 pacupeesieHus] HeMPOTSKEHHBIX JIMHEAMEHTOB, BBIICICHHBIX aBTOMAaTHYECKH C HCIIOJIb30BAHUEM
nporpammuoro nakera LESSA. TlepBoHadanbHO BBIACISIOTCS TUHEAMEHTHI C Pa3IHYHBIM TOPOTOM BBI-
paxkeHHOCTU. B pe3ynpTaTe COpTUPOBKU JUHEAMEHTOB UCKIIOYAIOTCSI aHTPOIIOT€HHbIE JTUHEHHBIE 31e-
MeHTbl. Ha cneayroniem stane aHaiau3a CTaTUCTUYECKUX XapaKTEPUCTUK PACTPEIETICHUS BbIICIICHHBIX
(hOTOJIMHEAMEHTOB BBITTOHSETCS TOCTPOSHHE MOJIeH TUIOTHOCTH MAITbIX IMHEAMEHTOB M PO3-IHarpamMm,
JUIS KOTOPBIX PACCUMTHIBAKOTCS Pa3IMYHbIE XapAaKTEPUCTUKU, B TOM YHUCJIE BEKTOP BBITAHYTOCTH PO3-
nuarpamu, auddepeHnnaniist COCeTHUX po3-auarpaMm u fpyrue. CTaTHCTHIeCKHe XapaKTePUCTHKH T10-
JIsl MAJIBIX JTMHEAMEHTOB COOTBETCTBYIOT MOP(OCTPYKTYpHOMY Tu1aHy. Ho OTpaxaroT 11 00bEKTHI, BbIZIC-
JICHHBIE 10 JaHHBIM JUCTAHIIMOHHOTO 30HAUPOBAHMUS, CTPYKTYPHO-T€0JOTUYECKre yCIoBUs? DTOT BO-
IIPOC MOKET OBITh PELICH C MPUBJICUSHUEM IPYTHX METOJIOB, BKIIIOUYAs MOJICBbIC HAOOICHHS. Y CTAHOB-
JIEHO, YTO TEOJIMHAMUYECKAs aKTUBHOCTh MOKET OBITH OTpeieiieHa ¢ MCIOJb30BAHUEM JIMHEAMEHTHO-
ro aHanu3a LESSA, B 4acTHOCTH, akTUBHU3AIHS JPEBHUX PUPTOBBIX CTPYKTYP MOJ] OCAJTOYHBIM YEXJIOM
maTGopM. DTOT METO UCIIOJIB3YETCS IS ONEHKH T€OUHAMHYECKOT0 PHCKA YIaCTKOB, IPOEKTHUPYE-
MBIX TI0J] CTPOUTEIHCTBO ATOMHBIX CTaHIIUI U APYTHUX OOBEKTOB (3aXOPOHEHHUS).

MULTITEMPORAL REMOTE SENSING DATA FOR LANDSCAPE STRUCTURE
RESEARCH IN THE FOREST-STEPPE ZONE
E.S. Khazieva
Lomonosov Moscow State University (MSU, Russia)
savliz@yandex.ru

The study of land cover change is an important problem because of its impacts on local climate, ra-
diation balance, biogeochemistry, hydrology and the diversity. However, speaking of the territories with
high human activities, we need to consider the human influence as a differential factor. One of the aims in
such cases is the mosaic definition of relation between natural, natural and anthropogenic and only anthro-
pogenic landscapes. Nowadays there are many remote sensing methods and tools, which help to deeply
understand the land cover processes on the large area without field researches. This type of monitoring is
valuable in the territories like in our case study. We aim to observe the land use/landscape change from
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1981 to 2006 for the forest-steppe region of European part of Russia. The data that we use to demonstrate
retrospective land use/land cover changes are low-resolution remote sensing data. We use the data derived
from The Global Land Cover Facility project (for 1992-1993) as a model of land cover classification. As
aretrospective data sets for 1981, 1990, 2000 and 2006 derived from The Global Inventory Modeling and
Mapping Studies (GIMMS) were used. Using Explicit Cross Tabulation function in GeoMedia Product
(Intergraph Corp.) we have obtained the GIMMS images classified with GLCF parameters. The main
trends of landscape changes is the croplands decreasing especially in 1990s, the situation begins to im-
prove by 2000 — 2006s. Such changings are characterized for whole area, nevertheless this tendency is
clearly observed in the west regions. The eastern part of the territory is characterized by conversion of
croplands into grasslands and wooded grasslands. Also we compared the results with statistical data (Na-
tional Agricultural Census 2006) and calculate the indicators covariance between different indicators. We
have analyzed two indicators: the total area of croplands and actually used croplands. In our case, the
covariance between the total area of croplands and areas according to the remote sensing data is 77.43,
and the covariance between the actually used croplands and areas calculated based on remote sensing
data is 92.11.

CoBpeMeHHBIH ATall pa3BUTHsI CITyTHHUKOBBIX METOJOB HaOIIOJeHHS 3eMIIH, XapaKTepu3yeTcs: He
TOJIBKO HaJHMYWEeM MHOKECTBa IMPUOOPOB, 00ECIIEUNBAIONINX U3MEPEHHUS B IMIMPOKOM TUANa30HE JIHH
BOJIH M 3HAYEHUH MPOCTPAHCTBEHHOTO Pa3pellieHns, HO M Ka4eCTBEHHO HOBBIM YPOBHEM JOCTYITHOCTH
JAHHBIX MOJI30BaTEISIM. B CBSI3M C ATHUM BO3HUKAET HEOOXOAMMOCTH aJTOPUTMOB PEIICHUS 33724 MO-
HUATOPWHTA TIPUPOJTHON Cpeibl Ha PETHOHAIIEHOM H, a B MIEPCIICKTHUBE W Ha TII00aJBHOM YPOBHE, C HC-
MOJIb30BaHUEM OOIIENOCTYITHBIX JaHHBIX AMCTAHIIMOHHOTO 30HAMPOBaHUs. B kadyecTBe TakuX JaHHBIX
Ha UCCIEAYEMYI0 TEpPUTOPHUIO JiecocTenu MOTyT BbicTynath JanHble GLCF 3a 1992-1993 rona xapra
peoOIaIaloMX TUIIOB PACTHTENBHOCTH, CO3/IaHHAs B paMKaX MPOEKTa 10 COCTABJICHUIO III00aIbHOM
KapThI TaHAA(QTHOTO TOKPOBa. )1 BO3MOKHOCTH PETPOCTIEKTUBHOTO UCCIICIOBAHS M3MECHEHUS JIaH I-
madTHOTO MOKPOBA M PUCYHKA MO3aWKH MBI McTOJIb30Banu naHHele AVHRR, oOpaboTranHbie B pamMkax
mpoekta GIMMS 3a 1981 — 2006 rr. Mcnonb3yst METO MEPEKPECTHON KIIACCH(PUKAINK B TPOTPAMM-
HOM obecrieueHnn GeoMedia (Intergraph Corp) ObLIH YeThIpe H300pakeHNUS Ha OCHOBE aHATN3a TAHHBIX
AVHRR c npeobnanaronmmy TumaMu JasamagdTHoro nokposa 3a 1981, 2000, 1993 u 3a 2006 roga. Tax-
Ke HaMH OBLITO IPOW3BEIEHO CPaBHEHHE MTOTyYEeHHBIX PE3yIbTaTOB CO CTATUCTHYECKUMHE TaHHBIMHE (Bce-
poccuiickas Cenbckoxo3siicTBeHHas nepenuck 2006 rona) 1 paccuuTaHbl OKa3aTeIl KOBapHalllU MEX-
Iy pa3TUIHBIMY TIoKa3aTesiMu. HaMu OBITH TipoaHaTM3upOBaHBI IBA TTOKA3aTeENs: O0IIast INTOMIA b CEIlb-
CKOXO3STHCTBEHHBIX YTOJUH 1 (PaKTHUECKHU UCTIONB3YIOIAsICA ILIOIA b CENbCKOX03HCTBEHHBIX YTOIUH.
Ha sT0T ke To1 HamMu ObLjIa MMOCUYUTaHa TUIOMIA b CEJIbX03. YTOAM 1Mo naHHeM J133 i KoBapHaIms Mex-
NIy CTaTHCTHUYECKUMU MOKa3aTeJIIMUA U JIaHHBIMU JINCTAaHIIMOHHOTO 30HIMpOBaHus. JlaHHas BelU4MHA
9aCTO UCTOIB3YeTCS KaK «UHANKATOP HATUYHS 3aBUCHMOCTHY MEXKIY MBYMS CITydalHBIMH BEITUYHHA-
MU, B HaIlleM CITydae KOBapHaIlusl MEXIy IMOKa3aTeNsIMU OOIeH IJIONaIu CeIbX03. YTOIUN COTIacHO
CTaTUCTHYECKUM JTAaHHBIM U NaHHBIM J[33 cocTaBmser 77,43, a KoBapuaIus MeXIy MoKa3aTesiMu ak-
TUYICCKH HCIOJIB3YIOMIEHCS TIOMaAbI0 CebX03. yroauid u nanueiM JI33 — 92,11 B pesynbrate paboTh
ObUIa MMOJTyueHa CUHTE3UPOBaHHAS KapTa U3MEHEHUH Npeo0IaaroluX THIIOB JIaHAMA(THOIO TOKPOBa
¢ 1981 mo 2006 rr. B xome aHanmu3a kapThl H3MCHEHHWH, OblJIa BRISBJICHA OOIIasl TEHIACHIIMS COKpaIlle-
HUS IUIOIIAJIEN CEIIbCKOXO3SMICTBEHHBIX TEPPUTOPUI, KOTOpask Ha BOCTOKE U3y4aeMOU TEPPUTOPUH CMeE-
HSETCS 3apacTaONUMU JIyTaMU M JICCHBIMH MAaCcCHBAaMH, a IS 3aIllaHON YacTH XapaKTepHO YCHICHUE
(hparMeHTapHOCTH MO3aMKH CEIbX03YTO/IUM, IYTOB U 3aPaCTAIOIIUX 3eMeJlb.

APPLICATION OF SPACE IMAGING IN MONITORING OF OBJECTS MINERAL
EXPLOITATION IN THE ARCTIIC
A.A. Kirsanov, E.A.Kiseleva, G.A.Kirsanov
A.P. Karpinsky Russian Geological Research Institute (VSEGEI, Russia)
Aleksandr Kirsanov(@vsegei.ru

Currently being developed new technological support of monitoring where Remote sensing data
is no alternative, as their application allows quickly, based on the newly incoming information assess
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the state, dynamics and forecast of dangerous geological processes. Modern means of remote sensing
allow to obtain digital multispectral, radar and hyperspectral images any areas of the earth with different
spatial resolution (to 40 sm) . Currently, a specific role for the integration of space-based information
and geographic information systems (GIS), where easily updatable remote sensing data are important
information layers to produce various kinds of thematic maps. By this technique developed maps of
condition, dynamics and forecasting of the environment in mining areas on the basis of decoding multi-
temporal remote sensing data to areas of some deposits.

B HacTosmiee Bpems BemyTcs pa3paOOTKH KadeCTBEHHO HOBOTO TEXHOJOTHYECKOTO 0OecredeHus
MOHHUTOPHHIa HEAPOIIOIb30BaHUs, T1e KocMudeckuM cHuMKaM (KC) HeT aibTepHaTHUBEL, TaK KaK UX PH-
MEHEHHE MTO3BOJISIET ONEPATHUBHO OLIEHUBATh COCTOSHUE, TMHAMUKY U IIPOTHO3 Pa3BUTH OMACHBIX I'eo-
jorudyeckux npoueccoB. COBpeMEHHBIE TEXHUYECKHE CPEACTBA JUCTAaHLIMOHHOIO 30HANPOBAHUS 3eM-
JIM TIO3BOJISIFOT MONYYaTh NU(POBbIE MHOTOCTIEKTPAIbHBIE, TUIIEPCIIEKTPAILHBIE M PaJAHOIOKALIMOHHBIC
n300pakeHus TF00BIX yYaCTKOB 36MHOM IMMOBEPXHOCTH C Pa3JIMUHBIM IPOCTPAHCTBEHHBIM pa3pelleHHEM
(o 40 cm). Ocobast posb OTBOANTCSA MHTErPAllM KOCMUYECKOH MHPOPMAIMK U TeONH(POPMAIHIOHHBIX
cucreM (I'IC), rne KC sBnstoTcst BaXXHBIMI HHPOPMAIOHHBIMH CIIOSIMH, OTIEPATHBHO 0OHOBIISIEMBIMH,
JUISL COCTaBJICHHS PAa3IMYHOTO poAa TeMaTnyeckux KapT. [1o pazpaboTaHHON TEXHOIOTHH OB COCTAB-
JICHBI KapPThl COCTOSHUSI M INHAMUKHU TIPUPOTHOM cpelibl B paifoHax TOOBIYHU TOJIE3HBIX NCKOMAEMbIX Ha
OCHOBe JemndpupoBanus pasHoBpeMeHHbIX KC Ha muiomanax psaa MecTOpOXKICHUH.

ASSEMBLING THE BASE OF GEOLOGICAL-ENGINEERING DATA AND MAPS FOR
KALININGRAD TERRITORY
KoﬁG.L.I, Zaigrin 1. V.2, Kotlov V.F.?, Borsukova O.V.!
! Water Problems Institute RAS (WPI RAS, Russia)
2 Scientific research center “Georisk” (SRC “Georisk” Russia)

koffgl@mail.ru

SRC “Georisk” carried out research work on engineering-geological and ecological-geological stud-
ies and mapping of risk to the Big Kaliningrad. For these purposes, we collected the necessary stock and
literary material, and made reconnaissance studies of the territory of the city.

Common details include the number and title of the report (including the name and type of the object),
the time of work, geo-referenced coordinates and address, absolute height, geomorphological and hydro-
logical conditions of the site. Database of Kaliningrad geotechnical conditions is relational databases. It
consists of a tiered set of tables and relationships between them. We built computer typing map geological
environment and a series of maps of hydrogeochemical conditions to assess the extent of groundwater
contamination.

An appraisal of ecological-geological and geotechnical vulnerability has conducted, and different
types of risk has been defined according to the city’s infrastructure. Respective maps were constructed
based on these estimates.

The obtained results of the work are in the initial stage of eco-geological and geotechnical assess-
ment of the geological environment of Kaliningrad. Preliminary analysis of the objects that make up the
city technosphere allowed to establish all the hazards to the geological environment in terms of loss or
reduction of its ecological and geological and geotechnical features.

HUUWL] «I'eopuck» BHIMOJHWI Hay4YyHO-HCCIeIOBaTelIbckie paboThl Mo Teme «lHkeHepHO-
TEOJIOTHYECKHE U 3KOJOr0-T€0JIOTHYECKUE HCCIEI0BAHUSA U COCTABICHHE KapT PHCKAa HA TEPPUTOPHIO
Bonbmoro Kanununrpaaay». B aTux nensx 6bu1 mpoBenieH cO0p He00X0IMMOT0 (GOHIOBOTO U IUTEPATYP-
HOT'0 MaTepHalla, a TAKKe OCYILECTBIEHBI PEKOTHOCIIMPOBOYHBIE UCCIIEA0BAaHNS TEPPUTOPHUHU TOPOIA.

Oobmue cBeneHuss 00 0ObEKTEe BKJIIOYAIOT: HOMEP M Ha3BaHHE OTYETa (BKIIIOYAs HA3BAHUE WM TUIL
00BEKTa), BpeMsl MPOBEZIeHNs padoT, reorpadMuecKyro MPUBSI3KY M0 KOOPAWHATAM U YJIHIaM, BBICOT-
HYIO IPUBSI3KY B a0COJIOTHBIX OTMETKaxX, FeoMOP(OIOrHYeCKHe U THAPOIOINIECKUE YCIOBUS IO~
KU. basa MaHHBIX BKIIIOYAET MHKEHEPHO-T€O0JIOIMYECKHUE, THIPOreOJOTHYECKUE, THAPOT€OXUMUYECKUE
JaHHble. ba3za MaHHBIX MH)XXEHEPHO-T€OJIOrMYeCKUX ycaoBui r.KanuHuHrpaga OTHOCUTCS K pEsIIUOH-
HOMY THITy 0a3 nJaHHBIX. OHa COCTOUT M3 MHOTOYPOBHEBOTO Habopa TaOnuII U CBSI3eH MEKAY HUMH.
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bblna noctpoeHa KOMIBIOTEPHAS KapTa TUIH3ALUY I€OJIOTHYECKON CPEABI U CEpUsL KapT TUApPOreo-
XUMHUYECKUXYCIIOBUH JJIS1 OLIEHKH CTEIIEHU 3arps3HEHMs TPYHTOBBIX BOI.

bru1a ocyIiecTBieHa OlIEHKA 9KOJIOT0-T€0JI0TMUECKON U HHKEHEPHO-TE€0JI0rMUECKON YA3BUMOCTH, a
10 JAaHHBIM HH(PACTPYKTYpHI FOpoa Oblja ONpeaeieHa OMacHOCTh Pa3HOTo BHaa. Ha ocHOBaHMM 3THX
OLICHOK OBIJI OCTPOEHBI COOTBETCTBYIOIINE KAPTHL.

[lomyueHHble pe3ynbTaThl MPOBEACHHOW pabOTHI SABISAIOTCA HAa4YaJbHBIM JTAalloOM B 3KOJOTO-
TeO0JIOTHYECKON M HHKEHEPHO-TEOJIOTMYECKON OLIEHKE COCTOSHUS T'€0JIOTHYECKOi cpensl T. KannHuH-
rpazga. IlpeaBapuTensHblit aHaIN3 00bEKTOB, COCTABISAIOIINX TEXHOC(EPY ropoia, MO3BOJIMI YyCTaHOBUTh
BCE T€ BUJBI OITACHOCTH, KOTOPBIE OHH MPEACTABIISIOT AJIS T€OJIOTHYECKON Cpeibl B ACIIEKTE IOTEPU HITH
CHIDKEHHS €€ SKOJIOTO-TeOIOTHIECKUX 1 MHKCHEPHO-T€0JIOTMYECKUX (QyHKLUH.

INFORMATION TECHNOLOGIES IN SUSPENDED SEDIMENT YIELD STUDIES
L.V. Kuksina
Lomonosov Moscow State University (MSU, Russia)
ludmilakuksina@gmail.com

The work is dedicated to study of rivers suspended sediment yield (SSY) formation and changes in
the territory of Kamchatsky krai. DEM of Kamchatsky krai was created on the basis of SRTM and Aster
data. It was used for division the region into erosion districts. Maps of various factors of SSY formation
(soils erodobility, rainfall erosive index, water supplies in snow, relief erosive index, etc.) were also
applied for this purpose. Potential washout of mineral particles from river basins was estimated. Gener-
alization of the territory was implemented by average long-term turbidity and specific sediment yield.

Pabora nocadiieHa U3y4eHno 0COOeHHOCTEH (POPMHUPOBAHUS U H3MEHEHHS XapaKTEPUCTUK CTOKA
B3BELICHHBIX HAHOCOB peK Ha Teppuropun KamuaTtckoro kpas. Ha 0a3e naHHbBIX pagapHOi Tonorpadu-
yeckoit cbeMkd SRTM U ciiyTHHKOBBIX CHUMKOB Aster Obla co3nana nudposas Moaens penbeda Kam-
9aTCKOTO Kpasi, TIOCITY>KMBIIIasi OCHOBOM JIJISl BHITIOJHEHHUS 3PO3HOHHOTO palOHUPOBAHUS TEPPUTOPHH,
HapsAy ¢ KapTaMH pa3IMdHbIX XapaKTePUCTUK (POPMHUPOBAHHMS CTOKA B3BELICHHBIX HAHOCOB PEK (TPOTH-
BODPO3MOHHON yCTOHYMBOCTH MTOYB, )PO3UOHHOTO HHAEKCA 0K/, 3aI1acOoB BOJIBI B CHEKHOM ITOKPOBE,
SPO3HOHHOTO MHJEKCa penbeda U Ap.). DTO MO3BOJIMIO NPOU3BECTH OLEHKY MOTEHLIHAIBLHOTO BEIHOCA
Y4acTHUI] C TEPPUTOPUHN BOJOCOOOPOB, BHITIOIHNATE T€HEPATH3ALINIO TEPPUTOPUH 110 CPETHEMHOTOJIETHUM
BEIMYMHAM MYTHOCTH M MOJYJISI CTOKA B3BEILICHHBIX HAHOCOB.

SIGNS OF MASSIVE ICE ON SATELLITE IMAGES
A.N. Kurchatova 2, A.V. Boytsov 2 O.L. Opokina 12
! Earth’s Cryosphere Institute SB RAS (IEC SB RAS, Russia)
2 Tyumen State Oil and Gas University (TSOGU, Russia)
kanni@mail.ru

Massive ice is the significant characteristic of cryolithozone of West Siberia. They reach a consider-
able size along strike (hundreds of meters) and thickness (meters). Form of icy bodies at the sections of
exposures is changed from the horizontal layer up to the folds. Within dislocated stratum, ice layers can
rise vertically with the formation of stocks and overfold. Depth of the ice roof varies on different relief
elements depending on the activity of exogenous processes. Most dangerous the massive ice within the
layer of annual heat exchange (10-15 m). High ice content of the soils over ice determines the thermal
instability of stratum which leads to the activity of the exogenous geological processes under climate
and technogenic changes. These sites are decrypted on the satellite images by the indirect signs, such as
landforms reflecting the activation of exogenous processes - thermokarst lakes on the slopes, high cliffs
of sea shore, large lakes and river complicated by thermocirques; the irregular polygons (tortoise shell)
on the remnants of the high terraces with sand blows. An additional sign of the exposures of massive ice
at cliffs is yellow-brownish color of the water under the melting of ground ice in contrast to the black
thermokarst lakes and blue deep tectonic lake basins.

[ImacToBbIe BB ABISAIOTCS XapaKTEPHOH OCOOCHHOCTHIO KPUOMUTO30HHB! 3anaanoii Cubupu. OHu
JOCTUTAIOT 3HAYUTEIbHBIX Pa3MEPOB 110 MPOCTUPAHUIO (COTHU METPOB) U MOLTHOCTH (MeTpbl). Popma
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JISASTHBIX TEJ B pa3pe3e MEHSETCS OT FOPU30HTAIBHOTO IUIACTa IO CKJIATYaThIX CTPYKTYP, B JTUCIIOIH-
POBaHHBIX TOJIIAX CJIOM JIbJa MOTYT 3ajleraTh BEPTUKAIBHO ¢ 00pa30BaHMUEM IITOKOB M ONPOKUHYTHIX
cKiIanok. ['myOuHa 3anmeraHus KpOBIH JIbJla MEHIETCS Ha pa3IMYHbIX 3JIEMEHTaX penbeda B 3aBUCUMO-
CTH OT nepepaboTKH OBEPXHOCTH SK30T€HHBIMU INporieccaMy. HaubobIyo onacHOCTh IPeACTaBISIOT
TUTACTOBBIE JIbJIBI B TIpE/Iesiax CJI0s TOIOBBIX Ter10000poToB (10-15 M). Beicokast TbAHCTOCTS TPYHTOB B
KpOBJIE 3AJIEXKH ONPEAEIAeT TEPMUIECKYI0 HEYCTOWIMBOCTh MacCHBa, YTO IPUBOJIUT K Pa3BUTHIO Hera-
TUBHBIX T€OJIOTMYECKUX MPOIIECCOB MPH KINMATHYECKUX WIIM TEXHOTEHHBIX n3MeHeHusx. [ nemudpu-
pPOBaHUSA TAKUX YYAaCTKOB HA KOCMOCHMMKAaX HCIOJIb30BaHbl KOCBEHHbIE PHU3HAKH, K KOTOPBIM OTHOCST-
cs1 popMel penbeda, oTparkaroine aKTHBH3AINIO IK30T€HHBIX IIPOIIECCOB, - TEPMOKAPCTOBEIE 03€PKH Ha
CKJIOHAX; BEICOKHE OeperoBbie 0OPBIBBI MOPCKOT0 MOOEPEXbsl, KPYITHBIX 03€p U PEK, OCIOKHEHHBIE YCTY-
MaM# TEPMOIIMPKOB; HETPaBIIIbHBIE TTOJMTOHBI (YepenaxoBblii MAHIIMPb) Ha OCTAHIIaX BEICOKHX Teppac
C MeCYaHbIMU pa3ayBaMu. JlONMOTHUTEIBHBIM IPU3HAKOM OOHAKCHUH MJIACTOBBIX 3aJIe:Kell B OeperoBhIX
00pBIBax ABISAETCS KEITOBATO-KOPHIHEBHIHN I[BET BOIBI ITPH TASTHUH TIOA3EMHOTO JIb/IA B OTIIMYHUE OT Yep-
HBIX TEPMOKaPCTOBBIX 03€P XaChIPEEB M TOIyOOTO0 IBETA ITYyOOKUX TEKTOHWYECKHX 03€PHBIX KOTIIOBHH.

A NEW TECHNOLOGY POWERED BY THE “SEE THE SEA” GEOPORTAL FOR THE
STUDY OF OCEAN COASTAL ZONES FOCUSING ON COMPLEX ANALYSIS OF
HYPERSPECTRAL DATA
O.Yu. Lavrova, E.A. Loupian, M.I. Mityagina, 1.A. Uvarov
Space Research Institute RAS (IKI RAS, Russia)
olavrova@iki.rssi.ru

New technologies development for the world ocean research with the use of remote sensing data,
particularly hyperspectral data are presented. The technologies are to be able to provide efficient us-
age of the distributed data archives and computational resources by involving the modern techniques of
geoportal development.

The functioning prototype of the unique toolkit providing the ability of hyperspectral imagery anal-
ysis for studying the processes in the world ocean is launched on the basis of the “See the Sea” (STS)
geoportal developed in Space Research Institute (IKI RAS). The technology was created to provide au-
tomated hyperspectrometer data acquisition, geo-referencing and archiving. The specialized software
developed enables hyperspectral data processing and analysis, including:

- easy to use spectral bands selection and visualization;

- assessment of the spectral bands information content;

- composition of various color syntheses;

- sequential conjugation of the information derived from different bands;

- spectral radiance and spectral reflectance graph drawing for selected spatial points;

- preparing specialized data products within specified groups of bands to provide data input for clas-
sification and analysis.

The development of new joint analysis techniques started for Hyperion and HICO hyperspectral
data with Landsat-8, ETM+ Landsat-7, TM Landsat-5, MODIS Terra/Aqua imagery and meteorological
data. They are aimed at solving of oceanological, hydrophysical and ecological issues and are based on
the STS geoportal. Currently, the following investigations were completed:

1. Assessment of information content of different spectral bands and their combinations was made
from the point of view of their use for determination of hydrooptical properties of moderately turbid and
productive waters of coastal zones of seas and lakes and retrieval of a number of water quality criteria
including concentration of chlorophyll, mineral suspended matter, dissolved organic substances and also
estimation of bottom reflectance impact.

2. A possibility was demonstrated to discriminate between different types of water based on extrac-
tion of spectral profiles of hyperspectral imagery and analysis of spectral reflectance of various areas of
water surface.

3. The hyperspectral data were proved to have high level of information content in view of detection
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and discrimination of different types of anthropogenic and biogenic pollution in sea coastal zones and
inland water bodies.

The work was partly supported by the Russian Foundation for Basic Research (grants #13-07-12017-
ofi-m-2013 and 14-05-14-05-00520). Hyperspectral images from HICO were provided by Naval Re-
search Laboratory.

THE PROBLEMS OF VOLCANIC ACTIVITY MONITORING IN THE KURILE ISLANDS
B.V. Levin, A.V. Rybin, M.V. Chibisova
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
rybin@imgg.ru

In 2003 year SVERT group — Sakhalin Volcanic Eruption Response Team on the base of IMGG
FEB RAS was created for organization of monitoring of active volcanoes of the Kurile Islands. The main
directions of group activity are connected with collection and analysis of all accessible information on
active volcanoes of the Kurile Islands and creating of daily information reports on this base. At present
time the complex monitoring systems of full value, taking in international practice, are for none volcano
of the Kurile Islands. As 10 years ago satellite data and field researches are the principal sources of
operative information about the state of active volcanoes.

B 2003 r s opraHu3anui MOHATOPUHTA aKTHBHBIX BYJIKaHOB KypHIIECKHX OCTpOBOB Ha 0aze VIM-
I'ul" IBO PAH Osmna coznana rpynna SVERT — CaxanuHckas rpymnmna onepaTUBHOTO pearvupoBaHUs
Ha ByJIKaHMUYECKHE U3BepkeHHs. OCHOBHbBIC HAIPaBICHHUS IESTEIbHOCTH IPYIIIBI CBA3aHBI CO COOPOM U
aHaJIM30M BCEH IOCTYMHON MH(OpMAIMHU MO0 aKTUBHBIM ByJIKaHaM KypuibCKUX OCTPOBOB M CO3JaHUU
Ha 3TOH OCHOBE €XeIHEBHBIX MHPOPMAIMOHHBIX 0TYeTOB. [10IHOIEHHBIX CHCTEM KOMIUIEKCHOTO MOHH-
TOPUHTA, IPUHSTHIX B MEXAYHAPOTHON MPaKTHKE, B HACTOSIIEE BpeMs HET HU AJI OJJHOTO U3 BYJIKAHOB
Kypunsckux octpoBoB. Kak u 10 et Ha3ag OCHOBHBIM HCTOYHHKOM ONIEPAaTHBHON MH(POPMAILIMHU O CO-
CTOSIHUM aKTUBHBIX BYJIKaHOB SIBJISIFOTCS CIIyTHUKOBBIE JaHHBIE U MOJIEBBIE HCCIEJOBAHUS.

DECADAL TREND OF GLACIERS AND GLACIAL LAKES IN THE PUMQU RIVER BASIN,
XIZANG (TIBET)
Yuei-An Liou" 2, Tao Che’, Lin Xiao®
"National Central University (NCU, Taiwan)
2Taiwan Group on Earth Observations (TGEO, Taiwan)
3Cold and Arid Regions Environmental and Engineering Research Institute CAS
(CAREERI CAS, China)
yueian(@csrsr.ncu.edu.tw, chetao@lzb.ac.cn, xiaolinhhs@163.com

A vast amount of studies have been conducted to advance our understanding on the changing
cryosphere and its climate connection. In this study, latest satellite images have been utilized to update
the inventories of glaciers and glacial lakes in the Pumqu river basin, Xizang (Tibet) in the study. Com-
pared to the inventories in 1970s, the areas of glaciers are reduced by 19.05% while the areas of glacial
lakes are increased by 26.76%. The magnitudes of glacier retreat rate and glacial lake increase rate during
the period of 2001-2013 are more significant than those for the period of the 1970s-2001. The acceler-
ated changes in areas of the glaciers and glacial lakes, as well as the increasing temperature and rising
variability of precipitation, have resulted in an increased risk of glacial lake outburst floods (GLOFs) in
the Pumqu river basin. Integrated criteria were established to identify potentially dangerous glacial lakes
based on a bibliometric analysis method. It is found, in total, 19 glacial lakes were identified as danger-
ous. Such finding suggests that there is an immediate need to conduct field surveys not only to validate
the findings, but also to acquire information for further use in order to assure the welfare of the humans.
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QUANTIFIYING THERMAL ANOMALY ALONG FAULTED STRUCTURES IN ILAN OF
TAIWAN BY USING SATELLITE IMAGERY
Yuei-An Liou" ? , Hai-Po Chan!-?
! National Central University (NCU, Taiwan)
2 Taiwan Group on Earth Observations (TGEO, Taiwan)
yueian@csrsr.ncu.edu.tw, shaobochan@gmail.com

Green energy sources are of great importance nowadays. Detections of their presence and determina-
tion of their magnitude are crucial before practical action is further taken. In this study, it is our intention
to quantify thermal anomaly in Ilan of Taiwan by using satellite imagery. It is well known that geothermal
energy is an increasingly important component of green energy in the globe. The prerequisite of geother-
mal energy development is to acquire the local and regional geological settings. Existing geophysical
methods to estimate the geothermal potential in Taiwan are limited to the scope of prospecting. Thus, ex-
plorations of the surface temperature and the temperature anomaly in a large-scale area primarily rely on
satellite thermal infrared imagery. Landsat-7 ETM+ (Enhanced Thematic Mapper plus) has a wide range
of electromagnetic wavelength band, including visible, infrared, and thermal bands. Its thermal bands
(band 61 and 62) can detect thermal radiation released from objects on the earth surface. In this study,
Landsat-7 ETM+ imagery was used to retrieve the Land Surface Temperature (LST) in Ilan Plain of Tai-
wan. The ISODATA unsupervised classification was applied to analyze the geothermal anomaly. Three
key outputs are expected from image processing: 1) LST distribution, 2) Surface temperature anomaly
pattern, and 3) quantified thermal anomaly along faulted structures. The future research focus is to incor-
porate the heat conservation equation and previous geophysical research efforts to establish a geothermal
3D model of Ilan area.

METHODS AND SYSTEMS OF THE REMOTE ANALYSES OF THE VOLCANOGENIC SO2
D.V. Melnikov, S.V. Ushakov
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)

dvm@kscnet.ru

SO2 is one of the most abundant gases issued by erupting volcanoes. Large eruptions may cause
significant climate changes due to the SO2 and ash emission into the stratosphere. Nowadays, there are
three main methods for the study of the volcanic gases composition: 1. Classic chemical method of
volcanic gas sampling and analyses; 2. Satellite systems of the analyses of SO2 concentrations in the
atmosphere; 3. Remote sensing ground-based systems of analyses of volcanic gases concentrations. The
two last methods are based on the principles of interaction of the volcanic gases’ molecules with atmo-
sphere; concentrations of these gases can be distinguished in ultraviolet and infrared diapasons of the
electromagnetic wave.

Satellites, existing today, work both in ultraviolet (OMI/AURA) and infrared (AIRS/AQUA) diapa-
sons and allow to identify and determine concentrations of the SO2, contained in the troposphere. This
is especially important when it is impossible to reveal ash clouds. Here we report data from the erup-
tions of Kamchatkan volcanoes in 2010-2014 — Tolbachik, Kizimen, Bezymianny, Gorely, Shiveluch,
and show the comparison of the observed trajectories and heights of the SO2-bearing clouds movement
with the results of the modeling of these parameters. To get more detailed information on volcanogenic
SO2, besides satellite data, we used ground-based field spectrometers, using principles of differential
optic absorption (DOAS). Ground-based usage, closeness to the source of degassing, high sensitivity of
these devices allowed us to get additional information on SO2 concentrations in the lower levels of the
troposphere near the volcanic edifices.

Jlnokcua cephl SBISETCS OAHUM U3 HanOoJliee pacCIpOCTPAHEHHBIX Ta30B, BBIACISIOMUXCS MPH U3-
BEp)KEHUH BYJIKaHOB. KpyIHbIe H3BepKEeHUS BYJIKAHOB, B Pe3yJIbTaTe IMUCCUH B cTpaTtocdepy Iera u
JIMOKCHUJIA CEPhI, CIOCOOHBI PUBECTH K 3HAYUTEIHHBIM KIIMMATHYSCKUM HU3MECHEHUSIM.

Ha cerogusmmanii MOMEHT CYIIECTBYET TPH OCHOBHBIX TPYIIIBI METOJIOB N3YUCHHSI COCTAaBa BYJIKa-
HUYecKHX ra3oB: 1. Kimaccuueckue XMMUYeCKHE METOJIbI 0TOOPa BYJIKAHHUYECKOTO Ta3a M ero aHalu3a,
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2. CnyTHHKOBBIE CHCTEMBI aHaJli3a KOHLEHTPAaLUi AMOKcHAa cepbl B atMocdepe, 3. JucraHunoHHbIE
Ha3eMHBIE CUCTEMBI aHAIN3a KOHIIEHTPAINK BYJIKAHWYECKHUX Ta30B. J[Ba MOCIETHNX METO/1a OCHOBAHBI
Ha IPUHLHUIAX B3aUMOJCHCTBUS MOJIEKYJ ByJKaHUYECKUX Tra30B ¢ aTMOC(EpOi U KOHLEHTPALMH 3THX
ra30B MOTYT OBITH OIIPEENICHBI B YIBTPA(PHOIETOBOM U HH(PPAKPACHOM AMAIIA30HAX JIEKTPOMArHUTHOM
BOJIHBI. CyIIECTBYIOIIME HAa CETOHSIIHUN A€Hb CITy THUKOBBIC allliapaTthl, padoTaloMe Kak B yJIbTpadu-
oneroBoM (OMI/AURA), tak u undpaxpacuom (AIRS/AQUA) nuanazoHax MO3BOJSIFOT HUACHTH(DUIIN-
POBaTh ¥ ONPEAEIATH KOHIEHTPALUH COAeprKalerocs B Tporocepe quokcuaa cepsl. Ocodyro poib 3Tu
JTaHHbIE ITPUOOPETAIOT B CIIydasx, KOTJa HeT BO3MOXKHOCTEHN AJIs BBIABICHUS MEIUIOBBIX 001aKkoB. B go-
KJIaJie TIpUBEICHBI IPUMEPHI N3BepkeHnid BymkaHoB Kamuatku B 2010-2014 rr. — Tonbaunk, Kuznmen,
Bespivsannelit, ['opensiid, [lluBenyd. [Tokazan cpaBHUTEIbHBINA aHAIU3 PAKTUIECKON TPACKTOPUH U BBI-
COTHI ABIDKEHUS 001aK0B (comeprkammx SO2) ¢ pe3yapTaTaMu MOJICIHPOBAaHNUS 3THX apameTpos. Kpo-
M€ UCTIOJIb30BaHUsI CITy THUKOBBIX JaHHBIX, VTS IeTaIU3alul HHHOPMALMK O BYJIKAHOTEHHOM JTHOKCHIIE
cepbl, OBITH NCTIOIH30BaHBI HA3eMHBIE TIOJIEBBIE CIEKTPOMETPHI, Pa0OTaIOIIHeE 110 MPUHIUITY Tu(depeH-
nuanbHoM ontudeckoit abcopoumu (IOAC). HazemHoe ucnons3zoBanue, 01M30C¢Th K ICTOYHHKY Aeras3a-
LMY, BBICOKAst 9yBCTBUTEIBHOCTD 3THX MPUOOPOB ITO3BOJIMIIA TOIYYUTh TOTIOJIHUTENBHYIO HH(OPMALIHIO
0 COZEPKaHUU TUOKCHUIA CEePbl OJIN3 BYJIKAHUUECKUX IIOCTPOCK B HU3KUX CIIOSAX TPOmocdepsl.

THE PROBLEMS OF MODERN APPLICATION OF INFORMATION TECHNOLOGIES IN
DIAGNOSTICS OF POLAR IONOSPHERE CONDITIONS FROM THE SATELLITE ORBITS
AND FROM THE EARTH BY MEANS OF PERSPECTIVE REMOTE MAPPING OPTICAL
INSTRUMENTS
Merzlyi AM.!, Kuzmin A.K.!, Shadrin D.G.!, Kozelov B.V.%, Lyakhov A.N.3, Krilov A.S.%, Sitdikov
LT#, Banschikova M.A.5, Chuvashov LN.?, Boiko V.A.%

'Space Research Institute RAS (IKI RAS, Russia)

ZPolar Geophysical Institute RAS (PGI RAS, Russia)
3Institute of Geosphere Dynamics RAS (IDG RAS, Russia)

“Faculty of Computational Mathematics and Cybernetics MSU (CMC MSU, Russia)
SInstitute of Applied Mathematics and Mechanics TSU (IPMM TSG,Russia)

%0AO NPP “Geophysica-Kosmos”(Russia)

Remote monitoring of the Earth’s conditions of ionosphere is very important for solving scientific
problems and for interests of civil services. This leads the necessary of developing space onboard in-
struments in Russia in next ten years. During the development of perspective onboard and ground-based
diagnostic complexes aimed at diagnostics of the Earth’s ionosphere conditions, it were revealed several
problems, that related to the development and objective use of modern information technologies. The most
important are: — development of models of the interaction of charged particles in the magnetosphere-
ionosphere-upper atmosphere (in various geomagnetic conditions) and of the accelerate processes affect-
ing the instantaneous state of the electrodynamic conditions in the ionosphere; — the calculation and
prediction of the positions of the spacecrafts along the orbits with use of instant orientation, geographic,
geomagnetic and astronomical parameters for spacecraft mass centre, and for each element (vector) of im-
ages to specific altitudes of the atmospheric emissions; — the development of algorithms for situational
analysis of the relative position of several spacecrafts, working on different orbits simultaneously. These
programs are also needed to provide the information about vectors of observations of imaging instruments
that is important for effective control of experiments; the development of algorithms for thematic process-
ing and analysis of images and information from complex of plasma instruments; — the development of
specialized databases and bank of the algorithms.

OGecrieueHne TOCTOSHHOTO KOHTPOJIS COCTOSHUS HOHOC(hEpHl 3eMIIM B MHTEpPEeCcax pa3IHIHBbIX MH-
HUCTEPCTB U BEJIOMCTB M PEIICHUS KOHKPETHHIX MPUKIATHBIX U HAYYHBIX 33Ja4 SIBJSICTCS BaYKHOM 3a-
nadeit Onrokaitmero necstineTs. s ee pemeHus mpu pa3padoTKe NepCHeKTHBHBIX ONTHYECKUX 0op-
TOBBIX M HA3€MHBIX KOMILJIEKCOB JHArHOCTUKU HOHOC(HEPbl 3eMIIN BBISIBUIICS PsII MPOOIIEM, KacatonX-
cs1 pa3padOTKH M IIETIEBOTO MCITOIB30BaHU KOHKPETHBIX COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
U3 KOTOPBIX HanOosee Ba)KHBIMH HPEACTABISIOTCS Clenyone: — pa3paboTka Moaenel B3auMOJei-
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CTBHUSI 3apsDKEHHBIX YaCTHI] B CUCTEME «MarHUuTocgepa-noHochepa-BepxHsis aTMocepay (B pa3THuHbIX
TCOMArHUTHBIX YCIIOBHUSX) U Pa3BUTHS MPOIIECCOB, BIMSIONINX HA MTHOBEHHOE COCTOSIHUE DIICKTPOIH-
HAMHYECKUX YCIOBHI B HOHOC(]Epe; — pacyeT U MPOTHO3MPOBAHHUE MOJ0KEHUH KOCMUYECKUX arlnapa-
ToB (KA) B1OTH OpOUT C YIETOM MTHOBCHHOW OPHEHTAIINH, & TAKKE TeorpaduIecKuX, TeOMarHUTHBIX
1 aCTPOHOMHYECKHX MapaMeTpoB Kak Il meHTpa Macc KA, Tak u Ui KaKIoro 3JeMeHTa (BeKTopa)
n300pakeHU Ha KOHKPETHBIX BEICOTAX CBEUCHHsI HOHOC(Epbl; — pa3paboTKa MPorpaMM 1 alrOpuTMOB
CUTYaIIMOHHOTO aHaJIM3a B3aUMHOTO PACTIONI0KEeHNs HecKOIbKUX KA, paboTaromunx Ha pa3TiaHbIX OpOu-
TaxX U BEKTOPOB HAOJI0ACHHI N300pakalomuX MpUOOPOB HEOOXOMUMBIX 11151 3P (HEeKTHBHOTO ynpaBieHUs
JKCIIEpUMEHTAMH;, — pa3paboTKa MPOrpaMM M aJITOPUTMOB TEMAaTHUECKOH 00paboTKH H300pakeHUH 1
nHpOpMaIHMU ¢ NPUOOPOB MIIA3MEHHOT'O KOMIUIEKCa; — pa3paboTKa CreluaaIn3upOBaHHbIX 0a3 TaHHBIX
1 OaHKa aJlrOPUTMOB.

STUDY OF THE 2012-2013 TOLBACHIK FISSURE ERUPTION USING INSAR
P. G.Mikhaylyukoval . O.V.Tutubalina’, E.A.Zelenin?, D.V.Melnikov’
'Lomonosov Moscow State University (MSU, Russia)
2Geological Institute RAS (GIN RAS, Russia)

3 Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
polinam20@mail.ru

This paper presents first results of our study of the 2012-2013 Tolbachik fissure eruption on the
basis of InSAR techniques. Radar imagery was acquired by Radarsat-2 in June — October 2013 from both
descending and ascending orbits. These series of radar interferometric pairs provide valuable information
about the volume of erupted magma and terrain changes during the concluding phase of the eruption.

The large image swath width (50 km) makes it possible to study also the deformations of older lava
flows (Northern and Southern breakthroughs of 1975-1976 Great Tolbachik Fissure Eruption, and lava
flows in the southern part of the Tolbachik Dale).

We provide only preliminary estimates of terrain deformation at this stage. This is due to errors intro-
duced by seasonal landscape changes in the Tolbachik Dale (changes in vegetation and ground moisture,
dynamics of snow cover). The lack of an accurate DEM before the eruption is also a complicating factor
for InSAR processing. At the next stage we will determine parameters for accurate InSAR processing and
correct digital elevation models using ground control points (GCP). GCP and height profiles were mea-
sured using geodetic GPS during fieldwork in August 2013. Profiles were measured through the southern
part of eastern lava flow, which was active at that moment. The maximum measured thickness of the
southern part of lava was 34 m.

Pabota npencraiseT nepBble pe3yabTaThl U3ydeHHs 1pemuHHOro Ton0aumHCKOro M3BEPIKEHHS
nmenn 50-neruss UBuC JIBO PAHmo paanonokaliMOHHBIM CHUMKaM METOIOM pPaJrouHTEepPepoMeT-
pun. B nepron ¢ uroas o okTs0ps 2013 roga peryssipHO BBHITOTHSUIACH KOCMIYECKash CheMKa paiioHa
n3BepKeHus co ciyTHuka Radarsat-2. 1o cepusim naTepdepoMeTpuiecKkux map CHUIMKOB HaMU MOJTyde-
HBI OIICHOYHBIE 3HAUYEHUS 00beMa U3BEPKEHUS Ha €ro 3aBEPIIArOIIeM dTale.

Bonpioii oxBat cHUMKOB (50x50 kM) Takke MO3BOJISIET M3YUUTH AeOpMAaLliK JTaBOBBIX IIOTOKOB
npensiaymx u3Bepxennid (Cesepusie u HOxxHBIE TTpoprIBBI bospmoro Tpemmuunoro TonbaunHCKOTO
W3BEPKEHUS, TaBOBBIC IIOTOKH B I0>KHON yacTu TonbaunHCKOro o7a).

[Tomyuennsle BennuuHbI AeopmMariiil B HACTOSAIINH MOMEHT SIBJITIOTCS JIUIIH OIIEHOYHBIMU 3HAYe-
HUSIMU. DTO CBS3aHO C MOTPEIIHOCTSIMH, KOTOPhIE BHOCUT CE30HHAs M3MEHUUBOCTH JaHMmapToB Tor-
0a4MHCKOrO 10712 (BEreTHPOBaHHe PACTUTEIBHOTO MIOKPOBA, U3MEHEHHUE BIIaYKHOCTH IOBEPXHOCTH, CXOJ]
1 YyCTaHOBJIEHHE CHEXHOT'O IIOKpOBa) M 0TCyTcTBUE TouHOM LIMP Ha MOMEHT 10 Havana u3BepxeHus. B
CBSI3U C 3TUM CIEIYIOUMMHU 3TallaMH paOboThl CTAaHYT ONpeAeTIeHHe ONTUMAIbHbIX TapaMeTpPOB HHTEp-
(hepomeTpudeckoil 00pabOTKH CHIMKOB, a TaKXke Koppekius uMmeromuxcst [IMP ¢ ucnons3oBanueM mo-
JIEBBIX U3MEPEHHH, caenanHbIX reogesnueckumu GPS-nmpuemuukamu B aBrycte 2013 roga. B xone no-
JIEBBIX Pa0OT OBLIM M3MepeHB! MPOMMIIH Yepe3 I0KHYI0 YacTh BOCTOYHOTO JIABOBOTO TOTOKA, KOTOPBIH
Ha TOT MOMEHT OBUI ellle aKTUBHBIM. MaKCUMalibHOE M3 M3MEPEHHBIX 3HAYCHUI MOIIHOCTH JIABOBOI'O
MTOTOKA B FO’KHOM €0 YaCTH COCTAaBMIIO 34 M.
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SATELLITE MICROWAVE SENSING OF KAMCHATKA AND SURROUNDING SEAS
L. M. Mitnik, M. L. Mitnik
V.1 II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russian)
mitnik@poi.dvo.ru

High probability of cloudiness associated with cyclonic activity, determines the priority use of mi-
crowave (MW) range for the remote sensing of Kamchatka area and the adjacent waters of the Okhotsk
and the Bering Seas and the Pacific Ocean. The report considered the use of passive and active (radar)
satellite MW measurements from Aqua, GCOM-W1, Meteor-M Nel, Envisat, QuikSCAT, MetOp and
OceanSAT satellites to obtain quantitative information on phenomena in the ocean-atmosphere system.
Hazard atmospheric phenomena (extratropical and polar cyclones and cold air outbreaks), accompanying
by storm wind and precipitation were studied with MW radiometric and scatterometer data. Retrieval of
surface wind, integral atmospheric water vapor and cloud liquid water fields in cyclones over the ocean
was performed from brightness temperatures Tg(v;) at frequencies v; using advanced algorithms. Spatial
structure and values of the retrieved parameters were in a good agreement with ancillary satellite and
ground-truth data. Dynamic phenomena in the ocean (eddy formations, internal waves and sea ice) have
been studied by analysis of the synthetic aperture radar (SAR) images acquired from Envisat. The report
discusses the application of satellite data to analyze the evolution of intense cyclones and various types
of sea ice in the Kamchatka coastal zone and in the open seas. The information about the new satel-
lites, launched and planned for launch in 2014 is presented and their potential for obtaining quantitative
information on the Kamchatka area and the adjacent seas is evaluated.

Beicokast BEpOATHOCTh 00IaYHOCTH, CBA3aHHAS C LUKIOHUYECKONW aKTUBHOCTBIO, IIPENONPEEIseT
MIPUOPUTETHOE UCTIOJIb30BaHNE MUKPOBOIHOBOro (MB) nuanasona ans AMCTaHIIMOHHOTO 30HANPOBAHUS
tepputopun KamuaTku u npueraromeil k Heil akBatopuit Oxorckoro u bepunrosa mopeit u Tuxoro
oKkeaHa. B noknane paccMOTpEeHO MPUMEHEHNE MaCCUBHBIX U aKTUBHBIX (PaJUOI0KallMOHHBIX) MB us-
MepeHuit co cmytHUKOB Aqua, GCOM-W1 u Meteop-M Nel, Envisat, QuikSCAT, MetOp u OceanSAT
IUIS TIOJTyYeHHUs! KOJIMYECTBEHHOW MH(OpManny o sIBICHUAX B cCHCTeME OKeaH-aTMocdepa. OnacHble aT-
MocdepHbIe SBIEHUS (BHETPOITUYECKNE U TIOISIPHBIE IIUKIOHBI U XOJIOIHBIE BTOPKEHHS ), COIIPOBOXK/1a-
IolMecd INTOPMOBBIM BETPOM U OCaJKaMH, U3ydalauch 1o MB paguoMeTpudeckuM U CKaTTepOMETPU-
YecKHM JaHHbIM. BoccTaHoBIeHHE MoJiell MPUBOJHOTO BETpa, HHTETPAILHOTO COJIEPYKaHHUS BOASHOTO
napa B aTMocdepe u Bogo3anaca 00JakoB B 00J1aCTH LUKIOHOB HaJl OKEAHOM BBINIOJHAJIOCH 110 SIPKOCT-
HBIM TemrnepatypaM 7'y(v;) Ha 4acTOTax Vi C UCIOJIb30BaHUEM yCOBEPIIIEHCTBOBAHHBIX alropuTMOB. [1po-
CTPAaHCTBEHHAs! CTPYKTypa W 3HA4YEHUS BOCCTAHOBJIECHHBIX MapaMEeTPOB HAXOAATCS B XOPOIIEM COIJIA-
CHH C JJaHHBIMH COIMYTCTBYIOIIUX CITyTHUKOBBIX M KOHTAKTHBIX M3MepeHHi. [luHaMuieckue sBIeHNS B
OKeaHe (BUXpeBble 00pa30BaHUs, BHYTPEHHHE BOJHBI H MOPCKOM JIEM) MCCIEIOBAINCH IO N300paske-
HUSIM, TIOJTyYEHHBIM PaIioIOKallMOHHON CTaHLMel ¢ cuHTe3upoBanHoM anepTypoii (PCA) co cmyTHHKa
Envisat. B noknazne paccMOTpeHbI IpUMepbl TPUMEHEHUS CITy THUKOBBIX JAaHHBIX JUIS aHAIIN3a 3BOJIIOLINT
WHTEHCHBHBIX LIUKJIOHOB M Pa3IMYHBIX TUIIOB MOPCKHX JBIOB Y MoOepexbsi KaM4aTKu U B OTKPBITHIX
paiionax Mopeii. [IpuBeieHbI CBeIeHHs 0 HOBBIX CITyTHHKAX, 3aITyIIEHHBIX U INIAHUPYEMBIX K 3aITyCKY B
2014 r., ¥ oLEeHeH UX MOTEHIHAN Ui MMOTyYeHHs] KOIMYECTBEHHBIX cBeeHn 0 KaMuaTke u npuMbIKa-
IOLIEN K HEH MOpsIX.

PRELIMINARY RESULTS OF THE SEISMO-FORECAST EXPERIMENT IN JAPAN,
ANOMALOUS CHARACTERISTICS AND UNEXPECTED CONCLUSIONS
Natyaganov V.L., Doda L.N., Stepanov 1.V
Lomonosov Moscow State University (MSU, Russia)
tenzor@bks-mgu.ru

Under the scheme of short-term forecasting crustal earthquakes [1] to March 2014 were implemented
more than 80 forecasts in various seismic regions of the planet with remote response to the main issues of
the triad: When? Where? What is the magnitude? Including all the predictions come true in Kamchatka
since 2002 without the pass of events with M> 7, including the latest and most powerful deep-focus
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earthquakes 14.08.2012 with M = 7.7 and 24.05.2013 with M = 8.3, and more than 30 forecasts during
of the Japanese seismo-forecast experiment with May 2011.

Particular attention is drawn to the anomalous cloud seismo-tectonic indicators (CSTI) as a nearly
regular semicircles, first recorded by the authors by means of space monitoring of 02.05.2013, in the
Tokyo Bay area - the area of the junction of four tectonic plates.

Discusses two possible reasons for the formation of ring CSTI in the sky over Japan: natural geophys-
ical because of the sharp intensification of deep degassing along the most critical latitude of 35 degrees
and an alternative clearly the artificial character of such anomalous CSTI.
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[To cxeme KpaTKOCPOYHOTO MPOTrHO3a KOPOBBIX 3emieTpsicenuii [ 1] no mapta 2014 r. peanuzoBanoch
6osiee 80 MPOTrHO30B B Pa3IMYHBIX CEHCMOOIACHBIX PETHOHAX IJIAHETHI C JUCTAaHLIMOHHBIM OTBETOM Ha
ryaBHy1o Tpuanay BonpocoB: Korga? ['ne? Kakoit marautyae1? B Tom uncie onpasnanucs ¢ 2002 r. 6e3
MPOIYCKOB coObITHI ¢ M>7 Bce mporao3sl o KamuaTke, BKIII09ast MocieAHNE U caMble MOIIIHBIE TITy00-
KodokycHsle 3emuerpsiceHus 14.08.2012 ¢ M=7.7 n 24.05.2013 ¢ M=8.3, a Taxxe Oosnee 30 mporao3on
B X0/JI¢ SIIMOHCKOro CEMCMONPOrHO3HOI0 AKcnepuMenTa ¢ mast 2011 r.

Ocoboe BHHMaHHE OOpamaercsi Ha aHOMaJbHbIe 00JauyHble CEHCMOTEKTOHMYECKUE WHANKATOPEHI
(OCTH) B BHAe MOYTH MPABHIBHBIX MOIYOKPY>KHOCTEH, BIIEpBBIE 3a()MKCHPOBAHHBIX aBTOPAaMH C TI0-
MOIIIBI0 CpeACTB KocMuyeckoro Monutopunra 02.05.2013 r. B paiione Tokwuiickoro 3ainuBa — 30HE CO-
YJICHEHUsI YeThIPEX TUTOCHEPHBIX TUIUT.

OOCyKIaroTcs IB€ BO3MOXKHBIE TIPUIHHBI 00pa3oBanus koiblieBeIXx OCTU B HeOe Hanx SmoHuei:
€CTEeCTBEHHO-Te0(U3NUeCcKas 13-3a pe3Kol aKTUBU3ALMHU ITyOMHHOHN Jera3anyy BIOJNb Haubolee Kpu-
THUYECKOH IIMPOTHI B 35 IrpagycoB M SIBHO aJbTE€PHATHBHAs 00 MCKYCCTBEHHOM XapaKTepe TaKUX aHO-
mansHBIX OCTH.

Pabora Obu1a HauaTa npu ¢puHAHCOBOH Togaepkke PODU (mmpoext Nel1-08-00795) u, Bo3moxKHO,
Oynet mponomkeHa npu noaaep:kke PH® (mpoekt Nel4-17-00156).
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AUTOMATIC MONITORING AND OPERATIVE DELIVERY OF TROPICAL CYCLONES
TRACKS DATA
LV. Nedoluzhko!, A.S. Eremenko!, V.S. Eremenko?
IT Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
2 Far Eastern Federal University (FEFU, Russia)
academy21@dvo.ru

Monitoring of tropical cyclones (TC) is one of the most important tasks in the field of remote sens-
ing data application. The main suppliers of data on tropical cyclones are Japan Meteorological Agency
and the National Hurricane Center (USA). The techniques used are not fully automated and still require
participation of personnel. The data being obtained are available to users in the form of text files that
contains a list of characteristics of the TC at a specific time.

Geographic Information Systems (GIS) become most popular model on satellite data access. In this
regard, there is a need to ensure the delivery of data in accordance with existing interfaces GIS geographic
information. System for monitoring of tropical cyclones developed in the Center for Regional Satellite
Monitoring of Environment FEB RAS performs TC trajectory and parameters detection in fully automatic
mode. The data obtained are provided to online users using standard OGC WFS (Web Feature Service). A
web-based interface developed in the Center enables users to track the movement of TCs in real time,
and obtain retrospective information on the TCs.

B nacrosmee BpeMs 3a1aua MOHHUTOpUHTA Tponmdeckux nukioHoB (TLI) sBisiercss omHOM U3 Bax-
HEHIMX 3a/1a4 B 00JIACTH AWCTAHIHMOHHOTO 30HIUpoBaHUs 3emian. OCHOBHBIMU MOCTABIIMKAMH JlaH-
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HBIX O TPONUYECKUX LMKIOHaX sBIsOTCA Japan Meteorological Agency u National Hurricane Center
(USA). Ucnonp3yeMble IMH METOJMKH HE MO3BOJISIOT TOJTHOCTHIO UCKITIOYUTH YIacTHE CHEeIHaIiCTOB
pu onpeneneHnu xapakrepuctuk TLI. IlomydyeHHbIe faHHBIE TPEAOCTABIAIOTCS MOJIB30BATENSAM B BUJIE
TEKCTOBBIX (ailyIoB, COMIEPKAINX CIICOK XapakTepucTHK T1] Ha KOHKPETHBIIf MOMEHT BPEeMEHH.

B Hacrosiiee BpeMsi B KaUeCTBE CHUCTEM I10 NPEIOCTABICHUIO I'eorpadMuecKuX JaHHBIX HAOMParoT
nonynsipHocTh [ 'eorpadudeckue Muadopmanmonnsie CucteMsl. B cBs3H ¢ 3TUM NOSIBIISIETCS HEOOXOAU-
MoCTh B oOecnieueHnu noctasku AaHHbIX B I'MC cornacHo cymecTByromuM uHTepdeiicaM npeacras-
nenus reorpaduueckoit mHpopmanuu. CucTeMa MOHUTOPUHTA TPOIIMYECKUX IIMKIIOHOB, pa3paboTaHHast
B llentpe KomnexruHoro Ilonb3oBanus Pernonansuoro CrnytHukoBoro Monutopunra OKpyskaroniei
cpens! (LIKIT) IBO PAH, mo3BossieT noiay4yaTh JAHHBIC O TPOIMHUYECKHUX MUKIOHAX B MOJHOCTHIO aBTO-
MaTH4ecKoM pesxxnme. [lomyueHHble JaHHbIe B OTIEpaTHUBHOM PEKUME MPEJOCTABIIIOTCS MTOTE30BATEISIM
no cragaapry OGC WFS. Pa3paboran web-unTepdeiic, mo3BOIAIOMIMN TOJIB30BATENSAM OTCIEKHUBATh
repeMelleHrne TPOMMUECKUX [TUKIIOHOB B peaibHOM BpeMmeHu Ha caiite LIKII.

REMOTE SENSING METHODS OF TECTONIC ACTIVITY AREAS RECOGNITION ON THE
SOUTHEASTERN SHELF AND SLOPE OF SAKHALIN ISLAND (TO THE PROBLEM OF
HYDROCARBONS PREDICTION)

Shevyreva M.Zh., ShevyrevS.L., YeskovE.N.

Far Eastern Federal State University (FEFU, Russia)
xmxmj@mail.ru

Recently, due to the entry of the old oil and gas regions in the mature stage production of consider-
able interest of researchers attracted by the possibility of finding new patterns of migration , localization
and accumulation of hydrocarbons. Thus, some authors (Korobov, Korobov, 2014 et al.) indicated the
potential for the expansion of searches of hydrocarbons in the crystalline basement rocks that undergone
tectonic-magmatic activation due to their decompression. Proceedings of the Laboratory of Gas Geo-
chemistry (POl FEBRAS) obtained data on outputs and methane hydrate accumulations in the Okhotsk
and the Sea of Japan (Shakirov, Obzhirov, 2009, Obzhirov, 2012 and Pestrikova, Obzhirov, 2010). Inte-
grated use of remote sensing data and seismic monitoring suggest a link between endogenous processes,
migration and accumulation of hydrocarbon material, as well as to identify areas favorable for their ac-
cumulation. Thus revealed the activation area of the shelf and continental slope of East and South- East
Sakhalin, part of which are associated with known occurrences of hydrocarbons.

B Hacrosiiee BpeMs B CBA3H € BCTYIUICHHEM CTapbIX HEPTEra30HOCHBIX PETHOHOB B 3pEIYIO CTaIHIO
JOOBIYH 3HAUNTENBHBIN HHTEPEC MCCIe10BaTeNel MPUBIEKaeT BO3ZMOXXHOCTh ITOMCKA HOBBIX 3aKOHOMEp-
HOCTEW MUTpalLUH, JIOKAJIM3aLUHU 1 HAaKOIUIEHHs! YITIEBOAOPOIHOTO chIpbs. Tak, B padbore (Kopobos, Ko-
pobosa, 2014) yka3sIBaeTCs O MOTEHIIMATBFHONH BO3MOKHOCTH PACIIMPEHUS MTOMCKOB YIIIEBOJOPOJHOTO
CBIPBS Ha KPUCTAIIIMYECKHE IOPOABI (pyHIaMEHTa, IEpeHEeCIIe TEKTOHOMarMaTH4ecKy 0 aKTHBU3aLHIO,
BBI3BABIIYIO UX pa3zymioTHeHue. Tpyaamu naboparopuu razoreoxumuu TOM JIBO PAH nomy4ens! naH-
HBIE O BBIX0JIaX METAaHa U CKOIUIEHHSX I'a30TUAPATOB B akBaTopun OxoTckoro u Snoxckoro mopei (Ila-
kupoB, O0xkupos, 2009, O6xupos, 2012 u [Tectpuxosa, O6xupos, 2010). KomriekcHoe UCTIOIB30BaHUE
JAHHBIX JWCTAaHIIMOHHOTO 30HAMPOBAHUS M CEHCMHYECKOT0 MOHHUTOPHHTA ITO3BOJISIOT MPEATIONOKUTH
HaJIM4Ke CBA3HM MEXIY SHIOT€HHBIMH MPOLIECCAMU, MUTPALlUEeH U aKKyMyJIsIMEN YIIIeBOIOPOIHOTO Be-
IIIECTBA, & PABHO BBISIBUTH 30HBI, OJIarONMPHUATHBIE TS MX HAKOIUIEHHsI. TakuM 00pa3oM, ObLITH BBISIBICHBI
30HBI aKTHBU3ALMHU 1enb(da 1 KOHTHHEHTAIBHOTO cKiloHa Boctounoro u HOro-Bocrounoro Caxanuna,
C YaCThIO KOTOPHIX CBA3AHBI N3BECTHBIE MPOSIBIICHUS YTIEBOJOPOIOB.
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REGULARITIES OF ORE-PLACER OBJECTS’ LOCATION OF THE RUSSIAN FAR EAST
ON THE SPACE DATA
Shevyrev S.L., Khomich V.G., Boriskina N.G
Far East Geological Institute FEB RAS(FEGI FEB RAS,Russia)
shevirev@mail.ru

Placers of Russian southeast after the representation of precious metals could be divided into gold ,
PGE and gold, gold - PGE and PGE . The material shows that indigenous sources industrially important
PGE - gold and platinum metal placers have undergone in the late Phanerozoic exposed magmatic and
post-magmatic ( hydrothermal- metasomatic ) derivatives of the Late Mesozoic plume magmatism, which
likely belongs to ore-forming role in the occurrence of elevated concentrations of PGE in previously en-
countered ultramafic- mafic plutons . Superimposed magmatic and post-magmatic (hydrothermal- meta-
somatic) processes probably caused segregation in core and on the peripheral of accessory arrays pre-
viously arisen submicroscopic (“dust-like”) impregnation of PGE. Synchronously with their segregated
chromites happened PGE enrichment that provides the appearance of their geochemical halos until the
appearance of significant concentrations (at the level of the first g/ t or more) in the ore zones extending to
tens and hundreds of meters (Khomich Boriskina , 2014). Decoded data on cosmic ring structures (prob-
ably related to the Late Mesozoic hot mantle field) are classified according to severity. Zone thickening
of these structures (clusters) conformal to noble metals’ mineragenic zones. Comparison of regional tec-
tonic models, materials of geophysical surveys and data interpretation of space materials can serve as a
basis for the establishment of regional forecasting model.

Poccrimn FOro-BocTtoka Poccum mo cremeHM MpeacTaBIeHHOCTH B HUX OJaropoOJHBIX METAJIIOB
pa3fensoTCs Ha 30J10Thle, IIaTHHOMETAIbHO-30JI0ThIE, 30J0TO-TUIATHHOMETAIBHBIE U MJIaTHHOMETAJb-
Hble. MMeromuecss MaTepuansl CBUACTEIbCTBYIOT, YTO KOPEHHBIE MCTOYHMKHU MPOMBINUIEHHO 3HA4d-
MBIX IJIATHHOMETAIBHO-30JI0THIX U TUIATHHOMETAJIBHBIX POCCHINCH MOABEPIINCH B MO3AHEM (aHepo-
30€ BO3ACHUCTBUIO MarMaTHYECKUX M TIOCTMAarMaTu4ecKux (THAPOTEPMaIbHO-METaCOMAaTHUECKUX ) MPO-
M3BOAHBIX MO3IHEME3030MCKOro IIIIOMOBOIO MarMaTu3Ma, KOTOPBIM, 110 BCE BEPOSTHOCTH, MPUHAJ-
JSKAT PyA0oOpasylomas poib B BO3HUKHOBEHHH MOBBIIIECHHBIX KoHIeHTpauui OIII' B paHee BO3-
HUKIIUX YyJbTpaMaguT-MadUTOBBIX IUTyTOHaX. Hano)keHHbIe MarMaTHYecKHe M IOCTMarMaTHYecKue
(TUIpoTepManbHO-METACOMATHUECKHUE) IPOLIECCHI, BEPOSTHO, 00YCIOBUIIN CETPETUPOBAHMUE B AAPaX U 110
nepudepru MacCUBOB paHee BO3HUKILEH aKIEeCCOPHON CyOMMKPOCKONNYECKOH (IIBLIIEBUAHON) BKparl-
nerHoct MIIT'. CHHXPOHHO € CEerperupoBaHHUEM XPOMINMHHENUAOB MPOUCXOIUIO MX OOoralieHue
OIII', uro obecneunBano BOZHUKHOBEHHE X T€OXUMHUUECKUX OPEOJIOB BIUIOTH JI0 TIOSIBICHUS 3HAYMMBIX
KOHLIEHTpauuii (Ha ypoBHE MEPBLIX I/T U 00Jiee) B PYAHBIX 30HaX MPOTSHKEHHOCTHIO B IECSITKA U COTHU
MeTpoB (Xomuy, bopuckuna, 2014). Jlemmdpupyembie Mo KOCMUYECKAM JaHHBIM KOJIBLIEBBIE CTPYK-
TYpHI (BEPOSITHO, CBS3aHHBIE C MO3THEME3030MCKIM TOPSIYUM OJIEM MAHTHH) KIacCH()UIUPYIOTCS 1O
CTETIEHH BBIPAKEHHOCTH. 30HBI CTYIICHUS ITHX CTPYKTYD (KIacTepsl) KOH()OPMHBI 0J1arOpOAHOMETAIITb-
HBIM MUHEpareHn4eckuM 30HaM. CONocTaBIeHNE pETMOHATIBHBIX TEKTOHUUECKUX MOJIEIEH, MaTEpHAIIOB
reo(pM3NIECKUX ChEMOK M JAHHBIX ACIH(PPUPOBAHIS KOCMUYECKUX MaTePHaJIOB MOTYT SIBUTHCS OCHO-
BOH [UI CO3/aHUs PETHOHAIBHBIX TPOTHO3HBIX MOJEIEH.

PROCESSING OF REMOTE SENSING DATA TO IDENTIFY EXOGENOUS PROCESSES IN
THE YAMAL PENINSULA
E.A. Slagoda, A.A. Ermak
Institute of the Earth Cryosphere SB RAS (IEC SB RAS, Russia)
eslagoda@ikz.ru

When permafrost studies using remote sensing data is a must. Joint application of GIS and remote
sensing data dramatically increases the efficiency and quality of solutions aimed at reducing the devel-
opment of dangerous exogenous processes and their consequences.

The paper discusses current issues of use of remote sensing and GIS technology to explore cryogenic
exogenous processes on the Yamal Peninsula in the middle reaches of the river Yuribey . The techniques
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and automated visual interpretation of satellite images . Used high resolution satellite images , as well
as the possibility to combine channels to better identify the spectral characteristics of the manifestations
of exogenous processes . Developed a schematic map of exogenous processes on the territory under
consideration . The study was carried out in the spectral characteristics of the program ENVI 4.3. Map
created in ArcGIS 9 program has several layers that reflect the status of the study area . Basic, reflecting
the result of work are spread layers of exogenous processes ( thermokarst, swelling , thermal erosion ,
etc.).

Schematic map of the spread of exogenous processes on the territory of the Yamal Peninsula in the
middle reaches of r.Yuribey allows you to quickly determine the parameters of various manifestations of
exogenous processes , the degree of their negative or stabilizing impact on the environment.

[Ipu reoKkpHONIOTHYECKUX HCCIIEIOBAHUAX NCIIOIh30BAHNE MATEPHAIOB JUCTAHIIMOHHOTO 30HIANPO-
BaHuA sABJIsgeTcs 00s3arenbHbIM. CoBMecTHOe npuMeHenue I'MIC u qaHHbBIX JUCTaHIIMOHHOTO 30HANPO-
BaHUS PE3KO MTOBHIIIAET OTIEPATUBHOCTE M KAYECTBO PEIICHU, HAIIPaBJICHHBIX HA YMEHBIIIEHNE PAa3BUTHS
OTaCHBIX 3K30T€HHBIX MPOLIECCOB U UX MOCJIEICTBUH.

B pabote paccmaTpuBaioTCs akTyaJbHBIE BOIIPOCHI UCIIONB30BAaHUS MAaTEPHAIIOB JHCTAHIIMOHHOTO
3onaupoBanus U ' C-TexHoI0ruil 1715 N3y4eHUs: KPUOTEHHBIX 3K30T€HHBIX MPOLIECCOB HA TEPPUTOPUU
mosryoctpoBa fIMan B paiioHe cpemHero tedeHus pekn FOpubeit. PaccMoTpeHsl METOMMKN BU3yaIbHO-
IO U aBTOMAaTH3HPOBAHHOTO JeMU(PPUPOBaHUS KOCMUYECKUX CHUMKOB. VICIOIB30BaHBI KOCMUYECKHX
CHHMKOB BBICOKOTO Pa3peIleHus, a Tak k& BO3MOXXHOCTh KOMOWHUPOBAHMS KaHAJIOB I Oosiee Kade-
CTBEHHOTO BBISIBIIEHHI CIIEKTPABHBIX XapaKTEPUCTHK MPOSBICHUH SK30T€HHBIX IIpolieccoB. Pa3zpabora-
Ha KapTa—cXeMa 3K30T'€HHBIX IPOIIECCOB Ha pacCMaTpHUBAaEMYI0 TeppuTOpHIo. MccnenoBanue criekTpaib-
HBIX XapaKTepUCTUK npousBoauiiock B mporpamme ENVI 4.3. Co3nannas kapra B mporpamme ArcGIS 9
HMMEET HECKOJIBKO CJIOEB, KOTOPbIE OTPakatoT HHPOPMALIHIO O COCTOSTHIM HcciieayeMoit Teppuropun. Oc-
HOBHBIMH, OTPKAIOIINE PE3YNIbTaT pabOTHI, ABISIOTCS CJIOW PACIPOCTPAHEHHUS 3K30TEHHBIX IIPOIIECCOB
(TepmokapcT, Imy4eHue, TEpMO3pO3Hs U Jp.).

KapTa-cxema pacmpocTpaHeHns 9K30T€HHBIX IIPOILIECCOB HAa TEPPUTOPHH T-0Ba SImait B paifoHe cpej-
Hero TeueHus p.tOpubeii naeT BO3MOKHOCTB OBICTPO OMPEACTUTD APAMETPHI TPOSBICHUS TEX UITH UHBIX
9K30T€HHBIX MPOIECCOB, CTETIEHh MX HETATMBHOTO FUJTH CTAOMIM3UPYIOMIETO BIMSIHUSA Ha OKPYKAIOIIYTO

cpeny.

THE GEOSMIS TECHNOLOGY FOR CREATION OF SPATIAL DATA ANALYSIS USER
INTERFACES OF THE DISTRIBUTED INFORMATION SYSTEMS FOR REMOTE
MONITORING
V.A. Tolpin, I.V. Balashov, 1.A. Uvarov, V. Yu. Efremov, A.V. Kashnizky, E.A. Loupian, A.A. Proshin,
Yu.S. Krasheninnikova
Space Research Institute RAS (IKI RAS, Russia)
evgeny(@smis.iki.rssi.ru

The report discusses the functional features of the unified GEOSMIS technology aimed at creation
of spatial data analysis user interfaces in remote monitoring systems. The GEOSMIS technology has
been developed in Space Research Institute (IKI) of the Russian Academy of Sciences (RAS). It has been
designed to provide creation of user interfaces to access large distributed multi-dimensional archives
of satellite data and derived data products. Besides the access functionality, it provides the creation of
specialized toolkits for data analysis and management.

The presentation includes the description of GEOSMIS principal capabilities, structure and architec-
ture of its integrated software solutions. The main focus is on the issues of development techniques for
creation of satellite data analysis interfaces with use of IKI’s software framework.

The technology’s capabilities are illustrated with IKI’s experience in creation of several specialized
information systems.

B noknane o0cykaaroTcsi BO3MOKHOCTH yHUBepcaibHOM TexHonorun GEOSMIS, opuenTHpoBaH-
HOW Ha MmocTpoeHne HHTep(ercoB paboThl ¢ MPOCTPAaHCTBEHHON WH(pOpManrel B CHCTeMax IUCTaHIIU-
oHHoro MmoHutopuHra. TexHonorusst GEOSMIS pazpaborana B MTHCTUTYTE KOCMHUYECKUX HUCCIIEAOBAaHUH
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Poccuiickoit akanemun Hayk (MKW PAH). JlanHas TexHOJOTHS paccylTaHa Ha CO3aHue UHTEPdericoB
JUT pabOTHI C OOJBIIUME pacIpe/IeIEeHHBIMH MHOTOMEPHBIMH apXHUBaMU CIIyTHHKOBBIX JaHHBIX U pe-
3yJNBTAaTOB HX 00paboTku. [Ipu 3TOM TEXHONOTHS paccyWTaHa HE TOJIBKO Ha CO3JaHue UHTEPQEicoB,
00eCTIeuynBarOIMX MTOUCK JaHHbBIX, HO M HA CO3/[JaHNE MHCTPYMEHTOB aHAJIM3a U YIIPABICHUS JaHHBIMH.

B noxnane o0cykaar0Tcs OCHOBHBIE BO3MOXKHOCTH TEXHOJIOTHH, CTPYKTYPa U apXUTEKTypa CO3/IaH-
HBIX JUIS €€ peasn3alliil NMporpaMMHbBIX pemeHnid. Ocoboe BHHMaHHE B paboTe yAemseTcs BOIpocam,
CBSI3aHHBIM C BO3MOXKHOCTBIO CO3JIaHUS ¢ HUCTOIb30BaHueM TexHomornn GEOSMIS unTepdeticos, 1mo3-
BOJIAIOLINX MPOBEIEHNE aHAIN3a CIIyTHUKOBBIX JAHHBIX U PE3YyIbTaTOB UX 00pabOTKH.

B noknane npoaeMOHCTpUPOBaHbI BO3MOKHOCTH UCIOJIB30BAaHUS CO3IAHHOM TEXHOJIOTUH IS T10-
CTPOEHHMS PA3IMYHBIX CIICLHATN3UPOBAHHBIX HHPOPMAILIHOHHBIX CUCTEM.

STUDY OF INFLUENCE OF CHANGES IN FORESTS AREA ON CATCHMENT AREAS OF
RIVERS BALANCE ACCORDING ERS DATA (USE IN THE MIDDLE AND LOWER AMUR)
A.L. Verkhoturov !, G.V. Sokolova?, V. Yu. Efrem0v3, V.A. Eg0r0v3
' Computing Center FEB RAS (CC FEB RAS)

2 Institute of the Water and Ecology Problems FEB RAS (IWEP FEB RAS)
3Space Research Institute RAS (IKI RAS)
andrey(@ccfebras.ru, pozhar@ivep.as.khb.ru, smis@smis.iki.rssi.ru

One of the most important factors affecting the water content of rivers and the environment is the
forest that is becoming an increasingly important resource the world in situation of reducing its area by
massive logging and fires. In this regard, the study of land cover change and its impact on the water
balance of watersheds are critical.

During forest-hydrological work on vast and often inaccessible areas as well as in the absence of
sufficient network of hydrological monitoring stations, the main source of primary information can serve
Earth remote sensing data. They are to some extent free from the distortions that are available in a variety
of statistical and field materials of forest management.

Employees IWEP FEB RAS, CC FEB RAS IKI conducted forest-hydrological research in the basin
of the Middle and Lower Amur using remote sensing data and data of ground meteorological observations
for the period from 2000 to 2012.

The results of the research suggest that long-term destruction of forests in the Amur basin has a direct
connection with the catastrophic flood on the Amur River, which occurred in 2013.

YCIIEXH U ITEPCIIEKTUBBI I''IOBAJIBHOT'O CITYTHUKOBOI'O MOHUTOPHUHT' A B
OBECHEYEHUU JAHHBIMU ®YHJIAMEHTAJBHBIX HCCJIEJOBAHUI B OBJIACTH
HAYK O 3EMJIE
U H. I'anceuno
Hayunsrit reonndopmarmonnstii nentp PAH (HI'ML] PAH, Poccus)
ignik-1g@yandex.ru

HemnpepbIBHBIN, B TeUSHHE HECKOIBKUX TECATHIICTHHA, TII00ATEHBIN MOHUTOPHHT CYIIIN, OKeaHa U aT-
Moc(epsl co3aa]1 OCHOBY AJIS U3yUeHHUs 3eMIIH KaK [eOCTHOM CHCTEMBI TOCKOJIBKY KOCMHYECKUE CPEea-
CTBa OTKPBUTN BO3MOYKHOCTH ITPOBOTUTH HAOIIOACHNS U3BHE.

Ha nony4enue xapakTepUCTHK TEIUIOBOIO U AMHAMUYECKOTO B3aUMOJICHCTBUS B CUCTEME OKEaH —
aTMocdepa HampaBJIeHbl AUCTAaHIIMOHHBIE U3MEPEHUS TEMIIEPaTypbl IOBEPXHOCTH OKEaHa, CKOPOCTH H
HampaBJIeHUs BETPa B IPUBOIHOM clioe aTMoc(hepbl, COJIEHOCTH TOBEPXHOCTHOTO CIIOS OKeaHa, TOIorpa-
¢uu BOAHOI MOBEPXHOCTH.

OxkeaHckas Tororpadus — u3MepeHue BBICOThI BOJHON MOBEPXHOCTH HaJI IOBEPXHOCTHIO OTHOCUMO-
CTH C CAHTUMETPOBOM TOUHOCTHIO N3MEHWIIO CYIIECTBOBABILINE MPEACTABICHNS 00 N3MEHYHBOCTH OKe-
aHa, BOJTHAX TUTAHETAPHOTO MacIiTada, OKeaHCKUX MPHUJINBAX, XapaKkTepe N3MEHEHUsT YPOBHS MHUPOBOTO
OKeaHa U MO3BOJIWJIO II0-HOBOMY OILICHHUTH €r0 BIMSHHE Ha KIUMat. PerynspHsie neTanabHble HaOmo1e-
HUS yPOBHS OKeaHa MPOBOATCS ¢ 1992r mocie BBOJa B CTPOH aMepuKaHO-(PPaHITy3CKOTO KOCMUYECKO-
ro anmapata (KA) TOPEX/Poseidon, koTopslii 3a 19 net paboTsl HccnenoBan psaj sSBICHUN B OKeaHe —
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BoutHBI PoccOu, BonHbl KenbBuHa, siBieHus Dnb-Hunbo u Jla-HuHbs 1 T.1. DT H3MepeHusl, PO 10KEH-
HBIE Ha CITyTHHKE Jason, KOTOPbIH ObIT BEIBEACH Ha opOuTY B Aexadpe 2001, ocHOBaHBI Ha U3MEPEHUHT
BPEMEHHU MPOXOXKICHUS CUTHAJA J0 MOBEPXHOCTH OKeaHa M 00paTHO. BoiHeHue ycpemHsercs 3a cueT
TOTO, YTO IIONIA/lb, OCBEIIEHHAS CHUTHAJIIOM, IMEET JHAaMETP B HECKOJIBKO KHJIOMETPOB. TpaeKkTopHbIE
M3MEpeHHUs: OpOUTHI CITyTHUKA H €T0 TI0JI0KEeHUsI OOPTOBBIMH M HA3€MHBIMH CPEJICTBAMH ITO3BOJISTIOT BbI-
YHCIUTh TEKYyIIee pacCTOsSHUE J0 LeHTpa 3eMian. Pa3HOCTh IByX BEIHMUYMH JAET PACCTOSHUE OT LIEHTpa
3emJiTi 10 BOJHOM ITOBEPXHOCTH B MOJICITYTHUKOBOH Touke. Tpedyemas TOUHOCTh M3MEpEeHnH odecnedn-
BaeTCsl KOMIIJIEKCHBIM HCIIONb30BaHUEM JTaHHBIX PaJMOJIOKAI[IOHHOTO BEICOTOMEPA, MHOIOKAHAIBHOTO
CBUY-pagnomeTpa ¥ HaBUTAIIMOHHBIMH CpeACTBaMH. BricoToMep paboTanm B IBYX AWana3oHaX 4TOOBI
UCKIJIIOYHTH BIUSHUE BapHAMii KOHLIEHTPALMH HOHOC(HEPHBIX 3JIEKTPOHOB Ha MPOXO0XKIICHUE CUTHAIA.

B 2008 roxgy mo mporpamme NASA OSTM (Ocean Surface Topography Mission) Obu1T BbIBeieH
Ha opOuTy ¢ HakiIoHeHHeM 66° u BbicoTol 1335 kM KA OSTM/Jason-2, coBmecTHbIH npoekT NASA,
NOAA (National Oceanic and Atmospheric Administration) u EBporelickoii opraHu3anuy dKCIuTya-
TaIlM METEOPOJIOTHYECKUX CITyTHUKOB Eumesat. Ha GopTy cnyTHUKAa yCTaHOBIEHBI ISTh IPUOOPOB,
aHAJIOTHYHBIX TeM, KoTopele paboranu Ha KA Jason. OCHOBHOM M3 HUX, UMITYJIbCHBIA PaHOBBICOTO-
mep Poseidon-3, ucnons3yer wactotsl 13,6 u 5,3 I'T'n, ycoBepmencrsoBannbiii CBU-paguomerp AMK
(Advanced Microwave Radiometr) umeet Tpu xkanana ¢ gacrotamu 18, 21, 37 [Ty u ucions3yercst 11t
YCTpaHEHUs IOIPEUTHOCTEN U3MEPEHHUS BBICOTHI, BBI3BIBAEMBIX BOJIHEHUEM MOPSI, BOASHBIMU KaIUISIMU U
JOX/I€BBIMH 00JIakaMM B aTMocdepe.

TpaeKkTopHBIE U3MEPEHUS IPOBOAATCA TPEMS METOAAMU — C UCIOJIb30BAHUEM JIOIUIEPOBCKOrO MH-
ctpymenta DORIS, koTopbIii HCIIONB3YeT CABHUT YaCTOTHI HA3EMHBIX PAJIMOMASKOB C BHICOKOCTA0MIIb-
HBIM CUTHAJIOM, M3JIy4aroliux Ha yactoTtax 2,03625 u 401,25 MI'1; ¢ momoIibo JIa3epHOU JIOKAIUU U
GPS-usmepenuil.

W3YYEHUE MMPOSIBJIEHUN BYJIKAHUUYECKO AKTUBHOCTH HA KYPHJIbCKHUX
OCTPOBAX 110 TEIIJIOBBIM KOCMHUUYECKNUM CHUMKAM C PECYPCHBIX
CITYTHUKOB
MIO. I; pumeﬁkol , P.B. }KapKOGZ, A.B. Yemioxuna!

! Mockosckuit 'ocynapcrsennsiii Yausepcurer nM. M.B. Jlomonocosa (MI'Y, Poccnst)

2 MuctuTyT MOpcKoii reonorun u reodusuku JJBO PAH (MMTul” JIBO PAH, Poccus)
m.gri@geogr.msu.ru

One of the methods for studying volcanic activity the use of thermal infrared remote sensing data. The
convenience of this method due to the inaccessibility of the study area, as well as the fact that the volcanic
activity is associated with a significant amount of heat that forms areas of thermal anomalies [1].

The starting materials for this work were the TM, ETM +, TIRS, ASTER imagery as well as to-
pographic maps and results of field studies. The study area includes the following volcanoes : Ekarma,
Sarychev Peak, Sinarka, Zavaritski, Ivan Grozny, Mendeleyev and Golovnin.

Multitemporal images [2] for each of the study areas were composed to reveal the spatio-temporal
changes of the volcanic activity. The thermal anomalies maps revealing the position of anomalies and
their seasonal changes were composed. The results were compared with field studies data.

We used the surface kinetic temperatures from ASTER data for comparing them with temperatures
obtained during field studies.

Conclusions: manifestations of volcanic activity can be revealed using thermal infrared imagery if
the dimensions of them are comparable to the spatial resolution of the imagery; thermal anomalies of the
study areas can be associated with volcanic activity as well as landscape inhomogeneities; in general,
the temperatures obtained of space data coincide with the results of field studies, but minor changes in
temperature over the area does not always appear on the imagery.

Work performed under the projects supported by the RFBR grants 13-05-00904 and 13-05-12047.

OauH U3 METOIOB M3yUCHUS BYJIKAHUYECKOM NESTEIBHOCTH — MPUMEHEHHUE JaHHBIX JUCTAHIIMOH-
HOT'O 30HJMPOBAHNS B TEIUIOBOM MH(PaKpacHOM JuarnazoHe. ¥ J00CTBO 3TOTO METO/a CBA3aHO C TPY/I-
HOJOCTYTHOCTBIO U3y4aeMbIX TEPPUTOPHUH, a TAKXKE C TEM, YTO BYJIKaHHYECKasi aKTUBHOCTh COMPsIKEHA
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C BBIICJICHHEM 3HAYMTENbHOTO KOJIMYECTBA TEIUIA, TO €CTh C 00pa30BaHUEM PaiiOHOB TEIUIOBBIX aHOMa-
it [1].

HcxonuplMM MaTepuanamu Uil JaHHOW padOThl MOCTYXHWIM CHUMKH ChEMOYHBIX cucteM TM,
ETM+, TIRS, ASTER, a takxe Tomnorpaduyeckie KapThl U pe3yIbTaThl OJIEBBIX 00cienoBanuil. B ka-
YeCTBE U3y4aeMbIX TEpPUTOPUI ObLIH BEIOPaHHI ciieayloue ByKansl: Okapma, [Tuk CaperaeBa, Cunap-
Ka, 3aBapunkoro, Ban ['po3usrii, Menaeneesa u ['onoBHuHA.

JI1g n3ydeHus NpoCTPaHCTBEHHO-BPEMEHHOM TMHAMUKY MIPOSIBIICHHUI BYJIKaHUYECKOM aKTHBHOCTH
OBLTH cOCTaBJIEHBI MHOTOBPEMEHHBIE CHUMKH [2] Ha KOKAYIO U3 H3y4aeMbIX Tepputopuii. CocTaBlieHbI
KapThl TEMJIOBBIX aHOMAINI, OTPAXKAIOIIKE MOJI0KECHAE aHOMANINH, a TAKXKE YCTONIMBOCTh AHOMAIIUI B
pasynuHbIe ce30HBI rojia. [lomyueHHbIE pe3yIbTaThl COMIOCTABICHBI C JaHHBIMH MTOJIEBBIX 00CIIeT0BaHUIA.

BrimonHeHo cpaBHEHHE TeMIIepaTyp 36MHON MOBEPXHOCTH, 3HAYSHHS KOTOPHIX OBUIH M3BJICYCHBI 3
KOCMHUeCKUX CHUMKOB cucteMbl ASTER, co 3HaueHusaMu temnepaTyp, MOITy4EHHBIX B XOJI€ MOJEBBIX
pabor.

ITonydeH psa BBHIBOJOB: MO TEMJIOBBIM CHHUMKaM MOXKHO NEIIU(QPUPOBATH MPOSBICHUS BYJIKaHHU-
YeCKON aKTHBHOCTH, pa3Mepbl KOTOPHIX COMOCTABUMBI C BEIMYMHON MPOCTPAHCTBEHHOTO Pa3peIIeHUs
CHMMKOB; TEMJIOBbIE aHOMAJIMU MCCIELYEMBIX TEPPUTOPHI CBSI3aHBI KaK C MPOSIBICHUSIMH ByJIKaHUYE-
CKOM aKTHBHOCTH, TaK M C JaHAMA(THBIMH HEOJHOPOJHOCTSIMU MECTHOCTH; B LIEJIOM, TEMIEpPaTyphl,
[OJIy4€HHbIE U3 KOCMUYECKUX JaHHbIX, COBIIA/IAIOT C PE3yJIbTaTaMH IOJIEBBIX 00C/IeI0BaHNUIl, HO HE3Ha-
YHUTENBHBIE 0 TUIOLIA 11 H3MEHEHUsI TEMIIEPaTyp He BCeraa 0TOOpaXkaloTCsl HA CHUMKaX.

Pabora BeIMONTHEHA B paMKax MPOEKTOB, MoaAcpKaHHBIX rpaHnTaMu PODU 13-05-00904 u 13-05-
12047.
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HNCCJEAOBAHUE OCTPOBA TEILJIA TOPOJA AITATUTBI (MYPMAHCKAS OBJIACTbD)
O JIAHHBIM IOJIEBBIX METEOPOJIOTMYECKHUX OBCJIEJJOBAHUN U
KOCMHUYECKHUM CHUMKAM
1. U. Koncmanmunos, M.FO. I puwenxo, M.HA. Bapenyos
Mockosckuii ['ocynapctBennsiit YHuBepcutet uM. M.B. JlomoHocoBa (MI'Y, Poccus)
m.gri@geogr.msu.ru

Urban heat island is a phenomenon characteristic of cities and it manifests itself in the formation of
local climate and microclimate, the most typical manifestation of the heat island is the increase of the air
and the surface temperature. In the paper authors examine Apatity urban heat island (Kola Peninsula).

There were several reasons to choose Apatity as the object of the study: the location of the city in
the Arctic guarantees a minimum amount of direct solar radiation in the wintertime; the city is charac-
terized by a fairly compact development; the city as a whole is characterized by flat terrain; the city is
characterized by the presence of various facilities, as well as various types of development.

There were led field studies in Apatity, during 9 winter days (27.01.2014-04.02.2014). The field
studies included the temperature sensors setup and temperature sensing by car. To identify the overall
heat island magnitude two automated weather stations were set fixing synchronously changes in air tem-
perature in the center of the city and outside the city.

The field measures of the air temperature in the city and its surroundings were compared with thermal
infrared MODIS imagery.

Conclusions: despite the small size of the city, the intensity of the heat island at night with anti-
cyclonic weather reaches 6,5°C; MODIS imagery fixes overall heat island magnitude, but the spatial
resolution is insufficient to detect the temperature inhomogeneities within the city; in windy overcast
weather heat island almost not expressed.
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Work performed under the projects supported by the RFBR grant 14-05-31384, grant of the President
of Russian Federation for young PhD scientists No. MK-1497.2013.5 and RGS (Russian Geographical
Society) research project No.27/2013-NZ.

OcTpoB Tema sBJIeHNE, XapaKTepHOe ISl TOPOIOB U 3aKiIfodalomieecs B OPMHPOBAHUN 0COOOTO
MECTHOT'O KJIMMaTa ¥ MHUKPOKJIMMAaTa; HanboJiee XapakTepHOe MPOSIBICHUE OCTPOBA TEILIA MOBHIMICHUE
TEMIIepaTypbl BO3AyXa M 3€MHOW ITOBEpXHOCTH. JlaHHast paboTa MmocBseHa U3y4YeHHIO OCTPOBA TEIIA T.
Amnatutel MypMaHCKOH 00JIaCcTH.

Ha Bp100p AmaTuT B KauecTBE 00BEKTa MCCIEAOBAHUS TTOBIUSIO HECKOIBKO IPUYHH: PACTIOIOKe-
HUE ropojia B 3anoisipbe rapaHTHPYEeT MUHUMAJIBHOE KOJIMYECTBO MPAMOM COTHEUHON pauallii B 3UM-
Hee BpeMs; TOpOJl XapaKTepU3yeTcsl JOCTaTOYHO KOMITAKTHOM 3aCTpOMKOM; U1 TOpoAa XapakTepeH B
LIEJIOM PABHUHHBIN pesbed; U1 ropoja XapakTepHO Haauuhe 00BbEKTOB pa3HOTO HA3HAYEHMUS, a TaKKe
3aCTPOMKH Pa3HOIo THUIIA.

B koHue siHBapst Hauane ¢eBpaiisi B AnaTUTax IPOBEICHBI 0JEBbIe PadOTHI, BKIIIOYABIINE paccTa-
HOBKY TE€MIIepaTypHbIX JaTYMKOB M aBTOMOOMIIBHOE TEMIIEpPAaTypHOE 30HAMpOBaHUE. [l BBISABICHUS
o01Ielt HHTEHCHBHOCTH OCTPOBa TeTjia ObUTH 3a/1eHiCTBOBAHBI IB€ aBTOMATH3NPOBAHHBIE METEOCTAHIINH,
CHHXPOHHO (PMKCHPYIOIIUE U3MEHEHHS TeMIIEpaTyphl BO3LyXa B IICHTPE ropoAa 1 3a TOPOJIOM.

[lomyueHHble AaHHBIE O paclpeleNeHnH TeMIIepaTypbl BO3AyXa Ha TEPPUTOPHH TOpOJa M €ro
OKPECTHOCTEH OBIIIM COMOCTABIICHBI C TEINIOBEIMU KOCMHUYECKMMHU CHUMKaMu cucteMsl MODIS.

B pesynprare paboThl MOITY4EHBI CIeyIOIINE BEIBOABI: HECMOTPS HAa MaJIble pa3Mephl TopoJia, HH-
TEHCUBHOCTb OCTPOBAa TEIUIA HOYBIO MPH aHTULUKIOHAIBHOW morofe pocturaer 6,5°C; KocMHUYECKUe
cHuMkH cucteMbl MODIS ¢ukcupyroT oOIyl0 HHTEHCUBHOCTh OCTPOBa TEIUIA, OJHAKO MX MPOCTpPaH-
CTBEHHOTO Pa3pEIIEHUs] HEJOCTATOYHO IJIS BBIIBICHUS TEMIIEPATYPHBIX HEOAHOPOJHOCTEN HA TEPPUTO-
pHH ropojia; B BETPEHYIO MaCMYpPHYIO IIOT0ly OCTPOB TeIljIa IPAKTUYECKH HE BBIPAyKEH.

Pabota BBITTOJIHEHA B paMKax MPOEKTa, Moaaep kaHHoro rpantoM PODU 14-05-31384, rpanTom
IIpesunenta Poccuiickoi denepanuu s roCy 1apCTBEHHOU MOAAEPKKU MOJIOABIX POCCUICKUX YUEHBIX
kaaaunaToB Hayk MK-1497.2013.5 u rpasrom PI'O N.27/2013-H3 .

IMPOBJIEMbBI ABTOMATHU3AIIMA MOP®OMETPUYECKOI'O JEHIM®PUPOBAHUA U
METO/ bl UX PEIHEHUS
E.II. Kpynouxun
®I'BOY BIIO «AnTaiickuil rocyjapCTBEHHBIN yHUBEpcUTET», Poccus
krupochkin@mail.ru

In this paper, we propose a method for solving the problem of automated search and recognition
geoarchaeological objects based on morphometric algorithmization decryption. Experimentally and the-
oretically determined that largely solved problems correspond to algorithms computer vision based on
the detection of differences in contrasting color models HSV, RGB, Gray. Our proposed algorithmic
scheme and the corresponding software product use noise reduction algorithms and contrast differences
that increases the stability of results. Testing of the new module «Detection Artifacts», implemented in
the language MatLab, can be recommended for widespread use in order to find and select the automated
space images not only geoarchaeological objects (mounds hereksury, fences, balbals, etc.), but also any
eco- geographical objects with pronounced morphometric properties — such as contour, sampling, com-
pactness, geometric similarity, etc.

B pabote mpeniokeH METOA PEIICHUs 3aJadi aBTOMATH3UPOBAHHOTO TOWCKA M PACIIO3HABAHUS
re0apXeoIOTMUSCKUX 00BEKTOB, OCHOBAHHBIA Ha aIrOPUTMHU3ANMHA MOP(HOMETPUUYECKOTO IeIIH(prUpo-
Banusg. Ha OCHOBe IMpOJeIaHHBIX paHee SKCIEPUMEHTOB MBI YCTaHOBIIIM, YTO HAaubOOJee pacmpocTpa-
HEHHas KiaccH(HKaIsa He TaeT YeTKOH KapTHUHBI, TIOKA3bIBAIOIICH TPaHUIBI 00BEKTOB, KOHTYPHOCTb,
pacmosyioKeHre, KOHIIEHTPAHIO U T.I. B OoJbIIeli cTeneHn KpUTepusiM MOUCKA U PEIIAeMBIM 3aja9aM
COOTBETCTBYIOT aJITOPUTMBI KOMITHIOTEPHOTO 3PCHMSI, OCHOBAaHHBIC Ha JCTCKTHPOBAHHHN KOHTPACTHBIX
nepenanoB B 1BeToBbIX Moaensx HSV, RGB, Gray.

[Ipennmaraemass HaMu aJITOPUTMHYECKAs] CXEMa W COOTBETCTBYIOIIUN MPOTPAMMHBIN MPOIYKT HC-
MOJIL3YIOT IIYMOIOAABIICHHE W TaKMM 00pa30M, MOBBIMIAIOT YCTOHYMBOCTh pe3ynbraToB. [lpu aTom
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OIpeAeTSIOINM (DaKTOPOM SBIISICTCS MPOCTPAHCTBEHHOE paspelleHue, a He pa3Mep MaTpuubl. st a¢-
(heKTUBHOTO NCTIOIH30BAHMS MIPEJIAaraeMoro ajJropuTMa 1 M-Moxys pekoMeHayeM: 1) mepen 3amyckom
[IPOTrPaMMBI BEITIOJIHSTE IPEJBAPUTENbHYIO (OTOrpaMMETPHUYECKYI0 00paboTKY; 2) O0bIIOe BHUMAHUE
VAETUTH TapaMeTpaM TeonpuBsI3Ky (porenypa Mask); 3) mist yckopenus 00paboTKi MEHIMH3UPOBATH
n3o0paxeHue, 1100 pa3OUTh €ro Ha COCTaBHBIC YaCTH; 4) IPH YMEHBIIECHUHN PACTPa, pa3pelIieHre Halpo-
TUB — YBEJIMUUTH; 5) 00paTUTh BHUMaHUE HA UCIIONb3yeMyto I1BeToBYyI0 Moaens (HSV, RGB, Gray);

6) yUMTBHIBaTh BO3MOKHOCTb «TOHKOH HACTPOMKMW» MpeylaraéMoro MHCTPYMEHTApHsl, B YaCTHOCTH JKe-
JaTeNIbHO 3apaHee BiIaJeTh HHPOpMaLuell 0 CpeHUX pa3Mepax 00BEKTOB, UX MPUOIN3UTENIBHOW KOH-
¢buryparmm.

Amnpobanus HoBoro Monydst «Detection Artifactsy, peann3zoBanHoro Ha si3bike MatLab, nmo3BossieT
PEKOMEHJIOBATh €r0 JJIs IMUPOKOTO TPHUMEHEHHS B [eIsIX aBTOMATU3UPOBAHHOTO TIOUCKA W BBIICIICHUS
Ha KOCMHYECKHX CHHMKAaX HE TOJBKO Ie0apXeoIorn4ecKuX 00BEKTOB (KypraHbl, XepeKCYphl, OTPaAKH,
6anbansl u Ap.), HO U JIOOBIX 3KOJIOT0-reorpauaecknx 0OBEKTOB C SIBHO BBIPAKEHHBIMH MOp(hOMeET-
PHUYECKHMH CBOWCTBAMH — TAKMMH, KaK KOHTYPHOCTb, AUCKPETH3ALHUs, KOMIIAKTHOCTh, [€OMETPUIECKOE
moo0ue u ap.

Pabora BemomHeHa nmpyu ¢puHaHCOBOH noaaepxkke PODU, npoekt Nel3-05-00995a

AJIATITAIIAA CYIIECTBYIOIUX TEXHOJOT U OBPABOTKH JINCTAHIIMOHHBIX
JAHHBIX B HEJIAX OBECIIEYEHUS SKOJJOI'MYECKOI'O MOHUTOPHUHI' A
OCTPOBHBIX TEPPUTOPHUI (HA IPUMEPE COJIOBEIIKOI'O APXMIIEJIAT'A)
0.C.Cuzoé!, A.B.A5p0€uM062
! Macruryr Kpuocdepst 3emmu CO PAH (MK3 CO PAH, Poccus)

2 000 «Kommanus «Cos3oum» (Poccus)
aeolian@yandex.ru

B nacrosmieit paboTe B paMkax MpoBeJeHHS IKOJIOTHUECKOT0 MOHUTOPHHTA TeppuTopun CooBer-
KOT'0 apxXuIieniara ObLUTH MOJIECPHU3UPOBAHEI M aIallITUPOBAHEI IS OCTPOBHBIX YCIOBHUH CYIIECCTBYIOIINE
TEXHOJIOTUHN 00pabOTKH MaTepHaIoB KOCMUYECKOH CheMKH CPETHETO, BRICOKOTO M CBEPXBBICOKOTO ITPO-
CTPAHCTBEHHOTO paspelneHus. KoMIuiekcHOe mpuMeHeHHe (POTOrpaMMETPUIECKUX, aBTOMATUYCCKHUX,
BH3YaJILHBIX M T€OAHATHUTHYECKAX METOI0B TTO3BOJINIIO CHOPMUPOBATH €AMHYIO TEXHOJIOTHUECKYIO CXe-
My, HAIIPaBJICHHYIO HA OLEHKY TWHAMUKU KaK MPUPOIHBIX, TAK U aHTPOMOTeHHBIX mpoueccoB. [loce-
JIOBATENbHO OBLIH PELICHBI CIeTyIOIINe 3a/1a4H:

» o0ecrieueHre OCTPOBOB IeONPOCTPAHCTBEHHOW OCHOBOH (OeCIIOBHAs TOHAIBHO COaTaHCUPOBaH-

Hasi OPTOMO3anKa KOCMHYECKUX CHIMKOB),
* mpeoOpa3oBaHUE B BEKTOPHBINA BUJ CYIIECTBYIOIINX apXUBHBIX KapTOrpapuyecKiux MaTepuasios,
* co3maHue 0a30BBIX KapTOrpadUueCKUX CIOCB HA OCHOBE KOCMHUYECKUX CHUMKOB (THIAporpadwms,
PacCTUTEILHOCTD, 30HBI AaHTPOITOTEHHOTO BO3ACHCTBHS, NeTalbHOCTh — M:10000),
* BBISIBJICHHE €CTECTBEHHBIX M3MEHEHUU MOYBEHHO-PACTUTEIHLHOTO TOKPOBA (903U, JIECHBIC TO-
JKapebl),
* BBISIBJICHHE aHTPOIIOT€HHBIX U3MEHEHUN (CTPOUTENHCTBO, 3eMIIIHBIE pa0OThI, pyOKH Jieca U Ip.)
* MIPOBENECHUE OICHKH TUTOIIATHBIX XapaKTEPUCTHK 1 0COOCHHOCTEH MPOCTpaHCTBEHHOU M dhepeH-
[UAIH
PazpaboranHas TEXHOIOTHS MOXKET OBITH HCIIOIB30BaHA JIJIS OIEHKH SKOJIOTHYECKON CUTYAITU! U Pery-
JISPHOTO MOHUTOPHUHTA YAAJICHHBIX OCTPOBHBIX TEPPUTOPUIL, T/IE MPOBEACHNUE HA3EMHBIX 00CIIeIOBaHUI
CBSI3aHO C CYIICCTBEHHBIMU MAaTEPUANTBHBIMU 3aTpaTaMd. B 9acTHOCTH CYIIECTBYET BO3ZMOKHOCTE TI0-
MCKa Y4YacTKOB JIOKIM3aIlUU CBAJIOK Tapbl XxpaneHus [ CM B apkTu4eckoii 30He, a TaKk)ke BO3MOKHOCTh
OTIEPATUBHOTO pearupoOBaHUS B CIIydyae HETPEIBUACHHBIX CUTYaIni B ipenenax cymectBytommx OOIIT.

71



72



GEOINFORMATION PROVISIONS OF
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REMOTE SENSING FOR GEOSYSTEM MAPPING
M. L. Brazhnikov, T. I. Konovalova
V.B. Sochava Institute of Geography SB RAS (IG SB RAS, Russia)
brazhnikov_max@mail.ru

The map compilation technology is detailed in the form of information-based synthesis of data and
knowledge of the territory stage by stage, from interpretation of space images using additional ground-
based and cartographic information to the creation of geosystem maps.

AKTyalTbHOCTh HCCIIEZIOBaHUI ONpeessieTcss HEOOXOMMOCThIO pealTu3allii BaKHEHUIIINX HaIpaB-
JICHUI reorpaUuecKux HMCCIICOBAHUMN, TaKUX KaK BBIMOJHEHUE KPYMHBIX KapTOrpaUuecKux IMpo-
€KTOB IS OTIEIBHBIX PETHOHOB CTPaHBI C HMCIOJIB30BAaHUEM KocMmmueckod wmHpopmaruu u ['MC-
TEXHOJIOTUH B LIENSAX PEryJINPOBaHU MIPOLIECCOB TPUPOIOTIONB30BaHNSI;, pA3BUTHE TEOPETUUECKUX OCHOB
reonH(pOPMATHKH, PACIIHUPEHHS c(hephl NCTIOIB30BAHNS TEOMH(POPMAIIMOHHBIX TEXHOJIOTHIA B KOJIOTO-
reorpapUUecKuX U IpyTux neisix [ 1]. B TeopeTndeckux v MpUKIIaIHBIX UCCIICOBAHUSX KPYITHBIX PErHO-
HOB OTMEYaeTcsl HanOOJbIIas MOTPeOHOCTh B KapTax cpenuero macmrrada (1:1000000 — 1:200000). Co-
BPEMEHHBIE KapThl T€OCUCTEM JOJDKHBI CTaTh HCTOYHHKOM MH(OPMAIUU O TOM, «4TO, KaK M C KaKoi
WHTEHCHBHOCTBIO OyIeT M3MEHATHCY. JlJ1s onepaTHBHOTO MosTydeHus! HH(OpMAINH U ee TIpeo0pa3oBa-
HUS B pa3iYHbIe KapTorpaduyueckue nMponusBeaeHns Heooxoanmo passutue [ IC-rexHomoruii - co3na-
HUE METOJIOJIOTUH COJIePIKaTEIbHO-KOHIIENTYAIbHOM CHCTEMATH3ALUH U TTepepadoTKH reorpaduuecKoi
“H()OPMAIIHH.

TepMuH «reocucTeMay BBelleH B Hay4dHYIO reorpaduueckyto tutepatypy B.b. CouaBoil u o3Haua-
€T « LeJI0e, COCTOSIILIEE U3 B3aUMOCBSI3aHHBIX KOMIIOHEHTOB IPUPO/Ibl, TOAUYMHSIOIUXCS 3aKOHOMEPHO-
CTSIM, JICHCTBYIOIUM B reorpaduieckoii ooonouke win JanamadtHon chepey [2]. [To cytu, 6bu10 pas-
BHTO TIPEJICTABIICHNE O TEOCHCTEME Kak 00 OpraHM30BaHHON IIETIOCTHOCTH, KOTOpask B3aUMOJICHCTBYET C
KOCMHYECKOH c(epoil U 4eT0BEYECKHM OOIIIECTBOM.

CoBpeMeHHOe pa3BUTHE KOCMHYECKUX TEXHOJIOTHH M MPUMEHEHHE NX B HAy4HOH cepe mpuBeio
K IIUPOKOMY HCITOJIb30BAaHHIO KOCMHUYECKOW MH(GOpMAIMK I PEeUIeHHs Pa3InYHbIX 3amad. J{ns pas-
BHUTHUSI COBPEMEHHBIX reorpaMuecKkux HMCCIeTOBaHWN HIMPOKO MPUMEHSIOTCS AMCTAHIIMOHHBIE METO-
1. KocMudeckre CHUMKHM CITy)KaT UCTOYHHUKOM JIJISl MICCIIEIOBaHHs, OTOOpakeHUs M KapTorpadupo-
BaHUS NMPOCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX. KapTa reocucrem, co3/laHHass HA OCHOBE KOCMUYECKHX
CHHMKOB Pa3HOT0O MacliTada W pa3pelieHus sIBISETCS XOpolled 0a30i s peleHus pa3IndHbIX I'eo-
rpaduveckux 3ajad, T.K. OHa OTOOpakaeT He TOJILKO MPOCTPAHCTBEHHBIC XapaKTEPUCTHUKU T'€OCUCTEM,
HO U WX U3MEHEeHHs BO BpeMeHH. lIpocTpaHCcTBEHHO-BpEMEHHOH XapakTep OTOOpaKeHHs Ha CHHMKaX,
OTJIMYACT UX JPYTrUX BUJOB UHPOPMALIMHU, HAIPUMED OT HA3EMHBIX MOJIEBBIX UCCIICIOBAHUMN, UMEIOIINX
TOYEYHBIX XapaKTep.

B uTore naHHbIe KOCMHUYECKUX ChEMOK PACKPBIBAIOT CTPYKTYPY, AMHAMHUKY U HAIIPABICHUS ITPE00-
pazoBanus reocucteM. C Apyroil CTOPOHBI OTOOPAKEHHBIH Y4aCTOK MECTHOCTH, JOTOJTHEHHBIH Ha3eM-
HBIMH TOYEUHBIMHU U JTUHEHHBIMU MOJEBBIMHU JaHHBIMU, MMOBBIIIAET TOYHOCTh KapT U COOTBETCTBEHHO
3 (PEeKTUBHOCTE UCCITETOBAHUS.

Haubonee yauBepcansHOl popmoii mpeacTaBieHns HHGOpMAIK TP KOCMHYECKUX UCCIIeIOBaH -
SX SIBIISIETCS. CHUMOK — H300paskeHHe, TOJIyYeHHOE B PE3YJIbTaTe AUCTAHIHMOHHOW PETHCTPAllH TEXHH-
YeCKHMH CPEJICTBAMU COOCTBEHHOT'O MIIM OTPa)X€HHOTo m3nmydeHus 3emid [3]. OH mpenHa3HA4eH s
00HapyKeHHsI, KAYECTBEHHOTO W KOJMYECTBEHHOT'O M3yUeHHsI OOBEKTOB, SIBIICHUH U MIPOLECCOB MTyTEM
nemmdprupoBaHus, U3MepeHus u KaprorpadupoBanus. Kocmuueckuii cammok (KC) paccmarpuBaercst
KaK METpUYecKasi KApTUHHO-00pa3Hasi MOZENIb MECTHOCTH. | eHepaIn30BaHHBINA XapaKTep U300paKeHus
COCTaBIIIET BAYKHOE CBOMICTBO CHUMKA KaK MOJIEIH, KOTOPBII MMEEeT MHOTO OOIIET0 ¢ 00pa3HO-3HAKOBOM
MOJENBIO — KapTOil.

OnBIT MOKa3bIBaeT, 4TO OT MPUMEHAeMOro noaxoaa k nemmudpuposannto KC 3aBucut n 3 dexrns-
HOCTb HcclieoBaHui. HecoOMHEHHO, UTO HEKOTOpasi 4acTh PE3yNbTaTOB, MOJYUYEHHBIX Pa3HBIMU CIIOCO-
6amMu, COBIaJaeT, OJHAKO €CTh M MHOTO Pa3IN4Hi, BIUIOTH 10 POTUBOPEYNBHIX. MIHOT1a TOTy4YeHHbIe
BEIBOJIBI TPYJHO CPaBHHUBATH B CHITYy BBIOOpa HEOAMHAKOBBIX AIIEMEHTOB, KOTOPBIM MPUIAETCsl 0co00e,
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“neHTpanpHOe”, 3HaUeHHe. B pe3yipTaTe Takoro poaa aHalu3a BBIABIAIOTCS HECKOJIBKO Haubosee vH-
(hopMaTHBHBIX MPHU3HAKOB, IT0 KOTOPHIM MTPOM3BOINTCS JAajbHEHIIee IeIeHNe TEPPUTOpUH, Kiaccupu-
Kallusl TEOCHCTEM.

Yamie Bcero B KauecTBe “IEHTPaIbHOTO” (akTopa BeIOMpaeTcs OMOTa, IUTOTEHHAs OCHOBA, JINOO
[TOYBEHHBIN MMOKPOB Ha JIMIIEHHBIX IPEBECHO-KYCTAPHUKOBOH pacTUTENLHOCTH NIPOCTpaHCTBax. BmecTte
C TeM, BOIIPOC O BeAyleM (akTope B WHAWKAIIMOHHBIX UCCICIOBAHHUAX A0 CHX IOp HE PElIeH, T.K. He
[OJIy4€HO OECCHOPHBIX JOBOJOB B IOJIB3Y €ro BbIOOpa. IIpoTHBOpedne criakuBaercst pa3BUTHEM Pa3-
HBIX HHAMKAIMOHHBIX HallpaBieHUH. BmecTe ¢ TeM mpobiema BeAyIero KOMIIOHEHTa He pa3perinMa 1o
CJIEAYIOIIMM IPUYUHAM: H3MEHEHHE JIF000T0 2JIEMEHTa T'€0CUCTEMBI OKa3bIBACT BIMSHHUE HA BCE OCTaJIb-
HBIE; BO3JEHCTBHIE T€0CUCTEMBI Ha ApyTHe GOPMHUPYETCS C yHaCTHEM BCEX €€ DJICMEHTOB; IPHIAHNE TOMY
WM HHOMY KOMITOHEHTY BeAyIleH poir (pakTHdecKku BIedeT 3a COO0H CBeIeHHe MEeI0ro K 9acTH, T.€. K
pEeRYKIUH.

JlucTaHIIMOHHBIE HCCIEIOBAHNS CAaMOOPTAaHU3AIMK T'€OCHCTeM Oa3HMpyIOTCS Ha TpPEICTaBICHHUU
0 TOM, YTO OTpa)KaTelbHBIE U H3IYy4aTeNbHbIE XapaKTEPUCTUKU OOBEKTOB SBIAIOTCS HE TOJBKO
WHAWKAIMOHHBIMA 1M ()POBOYHBIMU MPU3HAKAMH, HO M CBOMICTBAMU MIPUPOIBI, CHOPMUPOBABIINMHUCS
B TE€UEHHE [UINTEIBHOM 3BOJIOLMHU, KOTOPBIC UPAIOT CYIIECTBEHHYIO POJIb B (DYHKIIMOHUPOBAHUH I'€0-
cucreM [4].

ITpouecc uccnenoBaHus OCYILECTBISIETCS] HA OCHOBE aHAJIM3a CUCTEM eI (PPOBOUHBIX IPU3HAKOB:
SIPKOCTHBIX, T€OMETPUUYECKHX, TEKCTYPHBIX U KOCBEHHBIX. CHIEKTpasIbHBII 1 BpEMEHHOM Juara3oH Koc-
MHUYECKHX ChEMOK BBICTYIIAET KpUTepHueM auddepeHmany KaueCTBEHHO Pa3IMYHbIX OOBEKTOB, a aHa-
713 (POTOTOHA, CTPYKTYPBI MM TeKCTYphl n300pakennss KC naeT BO3MOKHOCTh BBISBIISITH ONpPEIeCH-
Hy0 0a3y AaHHBIX, KOTOpas 3aTeM MEepEeBOAUTCS B TeopeTndecknuil 010k 3HaHWH. [Ipu sTOM mMapamerp
«TEKCTypa» (CTPYKTypa M300paKEHHs + XapaKTEPHbBIH PUCYHOK) OTHOCHTCS B IIEJIOM K T€OCUCTEME, a
SIPKOCTHBIE ¥ TEOMETPHUECKHE MTOKa3aTeIN MPIMEHUMBI HETIOCPEACTBEHHO JINIIH K OT/IEIBHBIM €€ KOM-
noHeHTaM. KocBeHHBIE IPU3HAKH (OCOOEHHOCTH CMEKHOCTH, COCEICTBA, B3aUMOCBSI3€H) XapaKkTepu3sy-
10T AeIIH(PPUPYEMBIil 00BEKT OITOCPETOBAHHO.

INTERNET-PORTAL «ARTIFICIAL MINERAL DEPOSITS IN RUSSIA»
S.V. Bulov, V.M. Ryakhovskiy, E.I. Chesalova, S.A. Pokhno, A.V. Ryakhovskiy, R.A. Nikonov
Vernadsky State Geological Museum RAS (SGM RAS, Russia)
s.bulov@sgm.ru

Artificial mineral deposits (mine wastes) as mineral resources are seriously underestimated in Rus-
sia. Insufficient investigations, unstructured data and dense coverage don’t give us a possibility to estimate
their potential. The ROSGEOLFOND information fund keeps 35000 passports of mineral deposits, but
only 60 of them have a status of artificial mineral deposits.

“Artificial mineral deposits in russia” GIS-portal is a web-based tool for data analysis with the help
of export and remote access by services. It is built on ESRI ArcGIS (ArcGIS for server, ArcGIS Veiwer
for Flex, ESRI Geoportal Server). It contains different layers, such as artificial objects: mining plants,
power plants, metallurgic and chemical factories, and artificial objects, created by them: sludge pits,
technogenic placers, overburden, tailings — actual and abandoned, pyrite cinder wastes; Russian open
casts database layer; roads and railroads; electric transmission facilities; additional layers.

The portal is accessible on the internet at https://maps.sgm.ru/Technogen. The next part of the project
is to create information system consists of’ artificial mineral deposits DB, interactive map; analysis tools,
international mechanisms: metadata geoportal, map services, geoprocessing services.

TexHnoreHHble MUHEpaIbHBIE 00pazoBauus (IMO), Kak UICTOUHUKH CBHIPhSI BECbMa C1a00 M3YyYEHBI,
nHopMaIus pa3po3HeHHas, HecucTeMatuzuposanHas. B Pocreondonne Ha 35 Thicsid macnopToB Me-
CTOPOXKJICHHH MOJIE3HBIX UCKOTIaeMbIX, 60 MAacCIOPTOB MO TEXHOT€HHBIM OTXOAAM.

ITopran «TexHnoreHHsle MuHepanbHbIe 00pa3oBanus Poccumy - paspaboTaHHBIN B paMKax Mporpam-
Mbl Ne27 [Ipesunguyma PAH. ITM PAH ¢ 2010 rona 3anumaeTcst JaHHOH MPOOIEMOi.

[TopTanm — coBpeMeHHBIH TEXHOJIOTUYHBII WHCTPYMEHT UIA aHajln3a JaHHBIX BCTPOCHHBIMU CPEJI-
CTBaMH, C IIOMOILBIO 3KCIIOPTa U YAANEHHOTO HCIONB30BaHus B BuAe cepBucoB. [lopran TMO 6a3u-
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pyetcsa Ha nporpamMmubix cpenctBax ESRI ArcGIS (ArcGIS for Server, ArcGIS Viewer for Flex, Esri
Geoportal Server).

HNudopmanmonnsie ciaon: 00bekTbl TMO: TOpHOAOOBIBAIOIINE TPEATPHUATHS, TEIIOAISKTPOCTaH-
UM, METAJUTYpTUYeCKUe U XUMUIeckue 3aBojibl; TMO: ITaMoXpaHINIIA, TEXHOTCHHBIE POCCHINH, OT-
BaJIbl BCKPBIIIHBIX MTOPO/], XBOCTOXPAHWJIHIIA M CTAPOTOJHUE OTXOBI, OTBAIIBI IIUPUTHBIX OrapkoB; b/l
Kapbepbl Poccru; TONOTHUTEBHBIC CIIOH JUTS aHAIIU3a: IOPOXKHAS U KeJIC3HOIOPOXKHAs ceTh, ceTh JIDIL.

[Topran omyOnmkoBaH 1o azapecy http://maps.sgm.ru/Technogen, cepBUC NaHHBIX IO angpecy
http://gis.sgm.ru/arcgis/rest/services/Public/TMO_SGM 01 RUS/MapServer, MeTragaHHble B HalleM
Karajore 1o aapecy http://geoportal.sgm.ru

[Ipennaraercs Ha ciemyromieM dSTame pa3BuTUsA Ipoekrta coznate MC crnemyromero cocrasa: bJ
TMO; nHTepaKTHBHAS KapTa; HHCTPYMEHTHI aHAIN32; HHTETPAIIMOHHBIE MEXaHU3MBbI: TEOOPTAl MeTa-
JIAHHBIX; KapTOrpaduuecKue CEPBHUCHI, CEPBUCHI re000padOTOK; MAITMHHEIN JocTyM K B/1.

GEOINFORMATION ENVIRONMENT FOR SOLVING GEOLOGICAL TASKS WITH GIS
INTEGRO
E.N. Cheremisina, M.Y. Finkelstein
State Research Center VNIIgeosystem, (SRC VNIIgeosystem, Russia)
head@geosys.ru

The GIS INTEGRO has been developed by VNIIgeosystem (Moscow). The system is capable to
visualize and process different types of geological information (geological maps, the geophysical and
geochemical data, aero - and satellite images, the drilling information, geological and geophysical cross
sections, three-dimensional data and so on). INTEGRO intended for solving problems of geological map
construction, a forecasting, studying of a deep structure of the earth. The main advantages of GIS INTE-
GRO:

- INTEGRO has multi-windows user interface with supporting data synchronization between the
different windows that allows user to carry out visual analysis and data integration (including various
spatial localization data);

- INTEGRO provides functionality of information binding and reprojection. It also supports a wide
set of different projections;

- INTEGRO contains cartographical objects editor that allows geologists to edit maps without trans-
fer to arc-node representation jointly in different layers;

- There is a converter of style information with the most known geoinformation systems;

- INTEGRO contains tools for large-scale geological maps generalization;

- INTEGRO contains tools intended for vectorization of geological raster information;

- INTEGRO supports grid-to-vector transformation;

- There are the block for geophysical information processing and the forecasting block;

- The technology of geological section construction according to information on a surface relief, a
column of capacities, profile crossings with geological divisions and disjunctive objects is created and is
improved;

On the basis of the created tools the technology of the territory three-dimensional modeling is devel-
oped.

GIS TECHNOLOGY IN CREATION OF SEAMOUNTS CATALOG AND GIS MODEL OF THE
FE-CO-MN CRUST ON THE SEAMOUNTS (MAGELLAN SEAMOUNT PACIFIC OCEAN)
E.I Chesalova
Vernadsky State Geological Museum RAS (SGM RAS, Russia)
e.chesalova@sgm.ru

There are more than 200 thousands seamounts, atolls and islands in the World Ocean. Investigation
of its relief gives scientists big opportunities in exploration of ocean volcanism and

underwater ore deposits. Known seamount catalogs do not give enough information for mathemat-
ical analysis of spatial-time regularities in seamount distribution.In order to solve this problem we have

76



developed the algorithm of seamount recognition from bathymetric data and their morphometric charac-
teristics calculation. GIS-technology and bathymetric data GEBCO_08 (http://www.gebco.net) has been
used for this calculation. The study of seamount’s morphometric characteristics also has applied rele-
vance. More than half century has passed after the discovery of iron-manganese ores on the surface of
underwater mountains. GIS tools have been used to analyze spatial correlation of ore-crust distribution
with different morphometric characteristics.

B nHacrosimee Bpems Ha gHe MupoBoro okeana HacuuThiBaeTcs O0osee 200 ThICSY BYJIKAHUYECKHX
MOJIBOJIHBIX TOP, aTOJUIOB, OCTPOBOB. M3yueHue penbeda MmoaBOAHBIX TOP IACT BAXKHBIC PE3YJIbTATHI JIJIS
MTOHWMAaHMsI TIPOIIECCOB MarMaTH3Ma OKEaHOB, a TAaKXKe JUIsl UCCIIEOBaHUS PACIPOCTPAHEHUS Py IHBIX
oOpaszoBanuii okeana. CyIeCTBYIOIIME KaTaIOTH MMOJABOJAHBIX TOP HE NAIOT JOCTATOYHOW MH(OpMAIHK
JUTSE MaTeMaTHIeCKoi 00paboTKHM M aHaJIM3a TPOCTPAHCTBEHHO-BPEMEHHBIX OCOOCHHOCTEH TPOSIBIICHUS
MMOABOAHOIO BYJIKAHMU3MaA.

Jsa permenvst 3a1a4n ObIT pa3paboTaH adrOPUTM BBIAECTIEHUS COOCTBEHHO BYJIKAHUIECKO ITOCTPOA-
KU - e€ KOHTypa M pacdera MOp(GOMETPHUECKHX XapaKTEPHCTHK. B kKauecTBe MCXOIHBIX JAaHHBIX ObI-
nu B3ATHI OatnMerprueckue nanueie GEBCO 08. M3yuenune Mopdormoruueckux 0CoOSHHOCTEH Mo-
BOJIHBIX TOP UMEET M MPUKIATHON aCHEKT, HOCKOJIbKY UMEHHO K TIOJBOTHBIM MOIHATHSIM, IPSHMYIIIC-
CTBCHHO BYJIKAHHUYECKOM ITPUPO/IBI, IPHYPOUCHBI KOOATBTOHOCHBIE JKeIe30MapraniieBbie Kopku. [1o cBo-
€My COCTaBY KOPKH SIBIISIOTCS MOJMMHUHEPATBHBIMA 00Pa30BaHUSIMU U OTHOCATCS K OOraThIM KOOAIbT-
MapranieBeM pyaaM. C nomorpio nHCTpyMeHTOB ['MIC OBINa cremana paboTa mo MOACITUPOBAHUIO U
BEISBJICHUIO TPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEW paclpeieIe s JKeJIe30MapraHIeBbIX KOPOK B 3aBU-
CUMOCTH OT MOP(OMETPHUYECKUX XaPaKTEPUCTUK Tali0TOB.

BASIN-WIDE ANALYSES OF AMUR RIVER ENVIRONMENTAL PROBLEMS
E.G. Egidarev] , E.A. Simonov?
! Pacific Geographical Institute FEB RAS (PGI FEB RAS, Russia) / WWF Russia
2 Rivers without Boundaries International Coalition (RwB, China)
egidarev@yandex.ru

In our analysis of anthropogenic impacts on river ecosystems of the Amur river basin we use basin-
wide holistic approach and GIS-modeling to map natural and anthropogenic features, analyze distribution
and severity of impacts and develop database to support decision-making.

Research focuses on two examples of anthropogenic impacts: hydropower dam construction and
placer gold mining. We present results of quantitive analysis of impacts of placer gold mining in three
countries of the Amur river basin (China, Mongolia and Russia) and recommendations for reducing
environmental impacts. We also present express analysis of 5 main types of impacts resulting from
hydropower development. Our research conclusions call for strategic environmental assessment of hy-
dropower development plans for Siberia and Far East.

Hame unccnenoBaHue CBSI3aHO C: M3YYEHHEM AaHTPONOICHHBIX IIPpeoOpa3oBaHUil B PEYHBIX CH-
cremax OacceliHa p. AMyp, KapTrorpapupoBaHHEM NPHUPOJHBIX M aHTPONOTeHHBIX 00BekToB, ['MC—
MOJIeTUPOBAaHUEM, BBIABIICHHEM XapaKTepa MpPOSBICHUS aHTPOIIOTeHHBIX (DaKTOPOB, KOINYECTBEHHBIM
U TPOCTPAaHCTBEHHBIM aHAJM30M TEMaTHUYECKHX KapT M 0a3 JaHHBIX, a TakkKe pa3paOOTKOW M co3ia-
HUEM TPOCTPAHCTBEHHBIX 0a3 MaHHBIX. llenpio mcciemoBanuii SBIseTCsS pa3padOTKa HOBBIX METOJIOB
T'€03KOJIOTHUECKHX OLICHOK MMPUPOAHBIX TEPPUTOPHIA, H3yUeHHE OCOOCHHOCTEH N 3aKOHOMEPHOCTEH aH-
TPOIOTEHHOTO ITpeoOpa3oBaHus PEUHBIX IKocHucTeM Ha ocHOBe I IC-TexHomormii. B kauecTBe mpumepa
0accelfHOBOM T'e0IKOJIOrMYECKOH OLICHKH aHTPOIIOT€HHBIX BO3AEHCTBUI HA TPECHOBOIHBIE IKOCHCTEMBI
p. AMyp, B JIOKJIa/ieé OCBEIIEHBI IKOJIOTHYECKHE MPOOIEMBI B ABYX THUIAX MPHUPOIOIONb30BaHUS: TH/-
POdHEpreTrKa 1 J00bIYa POCCHIIHOrO 30i0Ta. [IpeacTaBieHbl KOMMYECTBEHHBIC TaHHBIE O IIOCIIEACTBH-
sIX JTOOBIYM POCCHIITHOTO 30J7I0Ta B cTpaHax Amypckoro 6Oacceitna (Poccun, Monronuu, KHP) n npen-
JIOXEHBI CIIOCOOB! (IIyTH) YMEHBIIEHUS HETaTUBHBIX 3KOJIOTMYECKUX IOCIEICTBUN HA MPUMEPE CTPaH
Oacceiina p. Amyp. C npumenennem ['MC-texHonoruii u 6acceiiHOBOro aHanu3a, pa3paboraH crnocod
KOMITJIEKCHOM OIEHKH OCHOBHBIX (hakTOopoB Bo3zeiicTBusa I'DC (3aperyimpoBaHue CTOKa, OJIOKHPOBa-
HUe U pparMenTauus O6acceliHa, 3aTOIUIEHUE TEPPUTOPHIA, U3MEHEHHE CTOKA HAHOCOB) HA AKOCHUCTEMBI
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peku. Pe3ynbpTaThl MOKa3bIBaIOT HEOOXOJUMOCTh MPOBEICHHUS CTPATEINIECKON OILIEHKH HKOJIOTHUYECKON
0€301aCHOCTH PErHOHa MPU BBIOOPE MPUOPHUTETHBIX MPOSKTOB PAa3BUTHS MMPOIHEPTETHKH B PETHOHAX
Cubupu u J1B.

SPECIAL HYDROGEOLOGICAL PARAMETRES MAP PREPARATION WITH
GEOINFORMATIONAL TECHNOLOGIES UTILIZATION
Zh.Erikuly, V.Yu.Panichkin, O.L.Miroshnichenko
! Institute of Hydrogeology and Geoecology named after U.M.Akhmedsafin (IHG, Kazakhstan)
o_mirosh@mail.ru

Approaches as for automatization of maps preparation process of special hydrogeological parame-
tres as the base for preparation of mathematical models of hydrogeological conditions are discussed at
this report. Methods of map parametres preparation in isolines with ArcGIS utilization are given. As pe-
culiarity of hydrogeological map preparation is extremely non-regular state of study. Initial data for map
preparation is defined at the points with the known coordinates. It is based the choice of the instrumental
means for interpolation and isolines construction. Automated technology of map preparation is illustrated
on the example of map preparation of absolute marks of the layers bottoms for the mathematical model
of hydrogeological conditions for Syrdarya artesian basin (Kazakhstan).

B moxmnane paccMaTpuBaroTCS IMOAXO0IBI K aBTOMATH3AIHH IPOIIecca IMOCTPOSHUS KapT CIICIAATBHBIX
THJIPOT€0JIOTHIECKUX TTApaMETPOB KaK OCHOBBI [Tl CO3/JTAaHHS MaTEMaTHYECKIX MOJIEIel THIPOTe0JIOTH-
yecKuX ycaoBuid. [[puBoAUTCS METOIMKA TTOCTPOSHUS KapT MapaMeTPOB B U30JIMHUAX C UCTIONB30BAHUEM
ArcGIS. OcoOGeHHOCTBIO THAPOTEOIOTHICCKOT0 KapTorpadupOBaHHUS SBIISCTCS KpaifHe HepaBHOMEpHAas
M3Y4eHHOCTh. VICXOHBIC JaHHBIC ISl CO3/AaHUS KapT OMPEISICHBI B TOYKAX C M3BECTHBIMHU KOOPANHA-
tami. OOOCHOBBIBAETCSI BEIOOP WHCTPYMEHTAIBHBIX CPEACTB HHTEPIIONSAIIUN U TTOCTPOSHHUS M30JIMHHM.
ABTOMAaTU3MPOBAHHAS TEXHOJIOTHS KapTorpadupoBaHusi WILTIOCTPUPYETCS Ha PpUMEpPE CO3AaHUs KapT
a0COJTIOTHBIX OTMETOK ITOOIIB CIIOEB MAaTEMAaTHIECKON MOIEITH THAPOTeOI0OTHIecKuX yeaosuit Cripaa-
pBUHCKOTO apTe3uanckoro Oacceitna (Kasaxcran).

GIS-ORIENTED INTELLIGENT TECHNOLOGY FOR SITUATIONAL MODELLING OF
DYNAMIC SPATIAL OBJECTS
Alexander Fridman
Institute for Informatics and Mathematical Modelling KSC RAS (IIMM KSC RAS, Russia)
fridman@iimm.kolasc.net.ru

This paper describes a situational approach to the state analysis and prognosis for a complicated spa-
tial system upon its model that integrates a conceptual domain model, a GIS and an expert system. The
situational modelling system (SMS) developed to support this model is intended for automation of every
modelling stage, wide usage of expert knowledge, employment of the GIS not for object mapping only,
but for task setting, spatial-dependent calculations and displaying of modelling results as well. Classi-
fication and generalization of situations is based on some ranges where a certain quality criterion of an
object under investigation dominates other criteria for alternatives to be compared within a generalized
criteria space metrized considering expert preferences and safety facets.

From the technological point of view, the SMS is to fill the gap that exists in structural modelling
means for organizational systems. In the author’s opinion, the introduced approach can ground develop-
ment of multilayer regional control systems as well as creation of an Internet segment (Modelling WEB)
intended for automated search and remote call of some specific models composed by other experts.

Modelling of a rock massif around a mining area, a forest ecosystem under technogenic impact and
a regional power supply system exemplify the developed approach.

B noxiaze onucelBaeTcs CUTYalMOHHBIN OAXO0 K aHAIU3Y U IIPOTHO3Y COCTOSIHUS CJIIOKHOIO IIPO-
CTPAHCTBEHHOI'0 00BEKTa HA €r0 MOAEIH, COCTOSILEH U3 KOHIENTyaJIbHON MOZEIH IpeMETHOI 001acTu
u naTerpupoBanHbix ¢ Helt [ YIC u sxcniepTHOH cucteMbl. OCOOEHHOCTSAMU CUTYallMOHHON CUCTEMBI MO-
nenupoBanus (CCM), moanepKuBaromieil 3Ty MOJIENb, IBISIOTCS aBTOMATH3AIHsI BCEX STArloB MOIENH-
pOBaHUs, IIUPOKOE IPUMEHEHHUE IKCIIEPTHBIX 3HAHUMH, IIOJJEPKKA COBPEMEHHBIX CLICHAPHBIX IIOAXOA0B
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K MOJICIUPOBaHUI0, cnoib3oBanue [ MIC-TexHOMOruK He TONBKO AT Tpad)nuecKoro NpeacTaBIeHHs CO-
CTaBHBIX YacTel 00BEKTA U Pe3yIHTATOB MOJEITUPOBAHHMS, HO TAaK)Ke IS IOCTAHOBKH 3aJ1a41 1 BBITIOJIHE-
HUSI IPOCTPAHCTBEHHO-3aBUCUMBIX pacueToB. Kiaccupukanus u 06001eHue cuTyaunii, HHIyIupyeMbIX
COIIOCTaBJISIEMBIMH AJIETEPHATHBAMHU B 0000IIIEHHOM IPOCTPAHCTBE KPUTEPUEB, METPUKA KOTOPOTO CHH-
TE3UPYETCS C y4eTOM HPEANOUYTEHHH 3KCIIEPTOB M acleKTOB O€30MacHOCTH, NPOU3BOAUTCS Ha OCHOBE
o0JiacTell JOMUHUPOBAHUS OJHOTO U3 KPUTEPUEB KadecTBa (PYHKIMOHHPOBAHHMS UCCIIETYEMOro 00beK-
Ta.

C texHonorudeckoil Touku 3peanss CCM sBisieTcsa CpeCTBOM MOETUPOBAHHUS OPTaHNU3aIMOHHBIX
CHCTEM B paMKax CTPYKTypHoOro nonaxoza. Ilo MHeHuio aBTopa, IpeAcTaBICHHBIH MOIXO0 MOXKET CIIy-
KHUTh OCHOBOW ISl Pa3pabOTKH MHOTOYPOBHEBBIX CHCTEM PETMOHAIBHOIO YNPABJICHUS, a TakKe AJIS
coznanus noacuctemsl Mateprera (Modelling WEB), obGecrieunBaromieii aBToMaTH3MpOBaHHBINA MTOHUCK
U TIOAKITIOUEHNE K UCCIEAYEMON MOAETH APYTUX MOJENEN, CO3JaHHbIX CIEHUAINCTAMH B Pa3IHYHBIX
MIPEIMETHBIX 00IaCTsIX.

[Moaxon uimocTpupyeTcs Ha 3afadax MPOrHo3a yaapoonacHOCTH IOPOIHOTO MacCHBa B 30HE IPO-
BEJICHHS TOPHBIX pabOT, MPOTHO3a TWHAMHKH JIECHBIX KOCHUCTEM I10JI aHTPOTIOT€HHBIM BO3JEHCTBHEM,
MOJEPKKH Pa0OTHI TUCTIETYEPA SHEPIETHUECKUX CETEH.

ESTIMATE OF RESOURCES GOLD IN TAILINGS FROM PREVIOUSLY EXPLOITED
PLACERS IN NORTHEAST RUSSIA BY MEANS OF GIS TECHNOLOGY
LS. Golubenko!, I.S. Litvinenko!
! North-East Interdisciplinary Scientific Research Institute n.a. N.A. Shilo FEB RAS
(NEISRI FEB RAS, Russia)
golubenko@neisri.ru

In this paper we propose a method of estimating the gold resources in tailings from previously ex-
ploited placers Central Kolyma districts, based on the systematization and analysis by GIS-technologies
all data placers. As a result, verified by the total mass of gold in tailings from previously exploited placers,
and it is evaluated the amount cost-effective resources for production at the present level of development
of gold mining technology. Gold resources at an average grade more 0.13 g/m? in tailings from previously
exploited placers Central Kolyma districts can be evaluated in the 150 tons, about 5-6% of the amount of
gold mined from primary placers.

B HacTosmieli paboTe npenoxkeHa METOANKA OIICHKH PECYPCOB 30J10Ta B TEXHOT€HHOM KOMILIEKCE
0TpabOTaHHBIX POCCHITHBIX MeCTOpOXAcHH L{enTpansHo-KoasIMCKIX paiiloHOB HA OCHOBE CUCTEMATH-
3anuu U aHanuza cpenctBaMu ['MIC TexHOIOrui BceX AaHHBIX MO pocChImsiM. B pesynbrare yrouHeHa
oOmras Macca 30JI0Ta, MMOCTYNHBIIIETO B OTBAJbHBIA KOMILIEKC, M OIICHEHO B HEM KOJMYECTBO HKOHO-
MHUYECKH BBITOJTHOE U1l OTPa0OTKH HAa TaHHOM YPOBHE Pa3BUTHS 30JI0TOAOOBIBAIOIINX TEXHOJIOTHH pe-
cypcoB. Pecypcsl 3010Ta co cpeHnM cozepxanueM oonee 0,13 r/mM® B 0TBaIbHOM KOMILIEKCE OTPabo-
TaHHBIX POCCHINMHBIX MecTopoxaeHul [{enTpanbHo-KonbiMCKkuX pailoHOB MOTYT oneHuBaThes B 150 T,
T. €. COCTaBIISIIOT 5-6% OT KOJIMYECTBa 30J10Ta, TOOBITOr0 U3 OTpabOTaHHBIX NEPBUYHBIX aJUTIOBUATTBHBIX
pocCcChITEeH.
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INFORMATION SYSTEM OF PRECIOUS METAL DEPOSITS OF THE MAGADAN REGION
LS. Golubenko, N.A. Goryachev
North-East Interdisciplinary Scientific Research Institute n.a. N.A. Shilo FEB RAS
(NEISRI FEB RAS, Russia)
golubenko@neisri.ru

The report discusses the modern condition and problems of application of GIS in geological research
in the Magadan region. Examples of their use in decision - ore geological problems associated with anal-
ysis of spatial-temporal relations, of mineralization, magmatism and tectonic events; for geological and
economic evaluation of reserves and mineral resources; identify strategies for exploration and regional
geological studies in the major metallogenic provinces.

B noknane paccMOTpeHBI COBpEMEHHOE COCTOsHUE U npobiiemsl npumeHeHus ['MC-texHonoruit
B TEOJIOTHUECKUX HCCIEIOBAHMAX Ha TeppuTopuu MaranaHckoi obmactu. [IpuBomsrcs nmpumepsr ux
HCIOJIb30BAHUS B PELICHUU PYIHO-TE€OJOTMUECKUX 33]a4, CBA3aHHBIX C aHAJIW30M IPOCTPAHCTBEHHO-
BPEMEHHBIX CBS3€H OpyIeHEHN S, TEKTOHUYECKUX COOBITHI M MarMaTU3Ma; JUIs Te0JI0r0-3KOHOMUYECKOI
OLIEHKH 3aIlacoB M PECYPCOB IMOJIE3HBIX HUCKOMAEMBIX; ATl ONPEAEICHHs CTpaTeruil reonoropasBeioy-
HBIX paboT M MPOBEJICHNSI PETHOHANBHBIX I€OJIOTHUECKUX HCCIETOBAaHUN B KPYIHBIX METaJUIOTeHIYe-
CKUX MPOBUHIIMSX.

DATA INTEGRATION FROM PPGIS AND SPACE IMAGES FOR THE DETECTION OF
UNRECORDED SOURCES OF ANTHROPOGENIC IMPACT ON THE ENVIRONMENT
Gunko M./, Koldobskaya N.2
! Institute of Geography RAS (IG RAS, Russia)

2 Faculty of Geography MSU (FG MSU, Russia)
msgunko@gmail.com

The total volume of waste formed increases every year. In 2012, only for the Central Federal District
of Russia (CFD) it was 17.078 million tons. The spatial distribution of waste production is uneven. Its’
maximum is in Moscow region followed by Voronezh and Tver.

Currently 90% of the officially produced waste in CFD is stored in landfills and dumps, 7-8% is
incinerated at waste incineration plants (in Moscow) and only 2-3% is recycled. Thus the landfilling
is the most common method of waste disposal in Russia. In addition to the official methods of waste
management every year numerous illegal dumps along roads, in parks and forests are formed.

The analysis of Federal laws regulating the sphere of waste management revealed that out of the 29
restrictions which they impose 18 are not complied (62%). The most often violated paragraphs is “waste
must be stored in the designated areas and facilities”. In some regions such as Kaluga, Lipetsk, Ryazan
percentage of unauthorized illegal dumps in total number of waste disposal sites exceeds 90. This is an
extremely unfavorable situation indicating problems in the waste management system. One of which is
the lack of available spatial data on landfills and illegal dumps. The information has to be pieced together
from disparate sources.

The research group has found more than 150 landfills in the CFD using space images (Landsat 7,
QuickBird) and ultra-high resolution remote sensing data collected with the use of UAV. Analysis of
the open spatial data sources (OpenStreetMap, Wikimapia), environmental theme forums that geotag
information and field studies have revealed more than 1,500 illegal dumps in the CFD. This allowed to
create the first comprehensive map of landfills and illegal dumps for Russia’s CFD.
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THE ATLAS OF THE EARTH’S MAGNETIC FIELD 1500-2010
A.D. Gvishiani’ 2, A.A. Soloviev’ 2, A.A. Rybkina® >, 0.0. Pyatygina® 2, O.V. Nikiforov!
! Geophysical Center RAS (GC RAS, Russia)
2The Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
3 Federal State Budgetary Institution “Fedorov Institute of Applied Geophysics” (FSBI “IAG”, Russia)
a.rybkina@gcras.ru

Global study of the Earth’s magnetic field is one of the fundamental problems of geophysics. Global
modeling of the Earth’s magnetic field is one of the main domains of geophysical research. The present
Atlas of the Earth’s Magnetic Field (EMF) for 1500-2010 was published as a result of a joint project,
implemented in the framework of collaboration between the Russian Academy of Sciences (RAS) and the
Federal Service for Hydrometeorology and Environmental Monitoring of Russia (ROSHYDROMET).

The authors of the project developed a new technology of digital mapping of EMF. As a result,
a series of digital charts of EMF was developed, charting the peculiar characteristics of the mapped
phenomenon. Among them are the charts of the Earth’s Main Magnetic Field (EMMF), EMF anomalous
component, characteristics of the EMF spatial structure, variation cycles etc.

Due to the vastness of the material, the Atlas is designed for a wide range of users from different
scientific and applied areas of knowledge. The Atlas is a true original and unparalleled fundamental
cartographic product with the most comprehensive and scientifically accurate parameters of EMF for the
period from 1500 to 2010. The Atlas demonstrates the scientific advances in the field of geomagnetism
in the last centuries.

B xone co3ganmst Arnaca I'maBHoro marautHoro mmosrst 3emuta st 1500—2010 rr. 6p11a paspadboTana
TEXHOJIOTUS CO3JaHus MUPPoBbIX KapT [nmaBHOro marautHOro moius 3emun (I'MII3) no maHHBIM ceTn
HaOJIFOIeHUH ¥ MHGPOPMAITUH IICHTPOB cOOpa, XpaHEHHs, 00paOOTKH TaHHBIX.

Ariac MII3 cocrout u3 Tpex uacreii: 1. Cepust nupoOBBIX KAPT MATHUTHOTO MOJISE 3€MIIU ¢ 0TOOpa-
KeHHeM ocobeHHocTel kapTorpadupyemoro oobekra. 2. Uctoprueckue kapThl, HaunHas ¢ 1603 roga o
1840 romna. 3. Kapter oocepBatopuii cetu MTHTEPMAT'HET, koTopble MpeaoCTaBIsAIOT HanOoJee TOY-
HYIO U OTIEPaTUBHYIO NH(OPMAIMIO O MarHUTHOM Tojie 3emiu ¢ 1987 rona.

ATiiac co3maBaics BIIEpBBIE M MPEACTABISET CO00H (yHIaMEHTAIBHBIA KapTorpapuuecKuil mpo-
IOYKT ¢ HanboJjee NOJHBIMU U HayYHO OOOCHOBAHHBIMHU XapaKTEPHUCTUKAMU I'€OMarHeTu3Ma.

USING GEOGRAPHIC INFORMATION WEB SERVICES AND TECHNOLOGIES TO BUILD
MONITORING SYSTEMS THE STATE OF THE ENVIRONMENT
A.A. Kadochnikov
Institute of Computational Modeling SB RAS (ICM SB RAS , Russia)
scorant@icm.krasn.ru

Current trends in the field of nature protection are monitoring environmental pollution resulting from
human impact on nature, and as a result of natural processes. Monitoring the state of the environment in
the area of the various industries can reduce costs to eliminate the impact of industrial accidents, which
in turn reduces the possibility of contamination soil, surface water, loss of vegetation and wildlife.

Consider the problem of creation of information-analytical systems for environmental monitoring
of the natural environment and resources, built on the basis of GIS technologies, Internet, remote sens-
ing data processing and data from monitoring stations. Considerable attention is given to web services,
software interfaces and generally accepted standards.

The author were directly involved in the development and implementation of projects of ecological
orientation. In developing the software many different software libraries and components were used. Web
mapping user interface was created using a number of open source libraries. To create a server-side web
application author used GIS platforms MapGuide Open Source and Minnesota MapServer. GeoWeb-
Cache was another essential component of distributed web mapping environmental monitoring applica-
tions.

AKTyaJ’ILHLIMI/I HaIllpaBJICHUCM B obmactu OXpaHbl MPUPOALI ABJIAOTCA MOHUTOPHUHI 3arpA3HCHUA
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OKpY>KarOLIEN CpeAbl, BOSHUKAIOLIETO B PE3YJIbTATE BO3ICUCTBUS YEIOBEKA HA IPUPOY, a TAKKE B pe-
3yJIbTaT€ €CTECTBEHHBIX MPUPOJIHBIX MPOIECCOB. MOHUTOPUHT COCTOSIHUSI OKpPYXalolled MPUPOJHON
Cpelbl B 30HE NEHCTBUS Pa3INYHbIX MPOMBILIUICHHBIX NPEANPUATUH MO3BOJISET COKPATUTh PACXObI Ha
JIMKBUJIALIMIO MTOCJIEICTBUIN TEXHOT€HHBIX aBapHil, YTO B CBOIO OUEPE/b CHIXKAET BEPOSTHOCTH 3arpsi3He-
HUS TTOYBHI, TOBEPXHOCTHBIX BOJI, THOCIIH PACTUTEIBHOCTH U MPEACTABUTENICH )KHBOTHOTO MHpA.

B pabore paccMmaTpuBaeTcs 3ajaua MOCTPOSHHUSI MHPOPMAIIMOHHO-aHATUTUIECKUAX CUCTEM TSI IKO-
JIOTUYECKOTO MOHUTOPHUHIAa COCTOSIHUSA MPUPOJHON CpeJibl U PECYPCOB, IMMOCTPOCHHONW Ha OCHOBE TEX-
nonoruii ['UC, MaTepHET, 00pabOTKU JaHHBIX AUCTAHLIIMOHHOI'O 30HIMPOBAHUS M JAHHBIX CO CTAHIIUN
HaOJIfOIeHUs. 3HAYNTEIPHOS BHUMAHHUE YACIIEeTCS BeO-cepBrUCaM U IIPOTPpaMMHBIM HHTEpQeiicam.

PaccmarpuBaercs 3a1aya popMupoBaHus reonHPOpPMaMOHHON HTepHET-CUCTEMbl MOHUTOPHHTA
COCTOSIHUSI OKpYKalolled NpUPOAHON Cpelibl JJIsi CUCTEMBI MOJIEPKKU MPUHSTHUS PEIIEHUN Ha YpPOBHE
Kpacnosipckoro kpas. B pabote BocTpeOOBaHBI METOJUKU U MPOTPAMMHEBIE CPEICTBA, KOTOPBIE TI03BO-
JAT (HOPMHUPOBATH OIIEHKH COCTOSTHHS TEPPUTOPHA Ha 0a3e OCHOBHBIX IMOKa3aTelieH B HATIISATHOM BHUJIC.
BaxxHy10 poJb UrpaeT UCIOIb30BaHUE COBPEMEHHBIX CPEICTB BU3yalN3alluy JAHHBIX C UCIIOJIB30BaHUEM
I'NC-TexHOoa0THiA.

THE GIS-EEDB-SYSTEM, LINEAMENTS AND PROSPECTS OF EARTHQUAKE
PREDICTION
LI Kalinnikov!, A.V. Mikheeva? 3
'The Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
2 The Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICM&MG SB RAS, Russia)
3 Trofimuk Institute of Petroleum-Gas Geology and Geophysics SB RAS (IPGG SB RAS, Russia)
anna@omzg.sscc.ru

The main object of the study in Geophysics is multi-dimensional nonlinear systems, varying over a
wide time range from a split second to geological epochs. The present-day mathematics does not allow a
sufficiently strict describing of such systems, so the problem of reliable long-term earthquake prediction
is still unsolvable. Reliability of forecasting increases with a decrease of the time range, reducing the
size of a system and growth of its structuring. The problem is in the lack of a formal definition of the
nature of structuring and allowable reducing size without loss of information content. It is generally
accepted that the geophysical environment is a union of self-similar partings, according to whose borders
the environment is destroyed. The least action principle prescribes the destruction of a homogeneous
medium by a spherical or a plane surface (or by a circle or a straight line in the 2D case) for a point or a
flat load, respectively. The algorithm of lineaments construction implemented in the GIS-EEBD allows
one to formally design and minimize a system of such straight lines and circular structures, integrating
the whole set of structure-forming earthquakes. When minimizing a lineaments system, the overall field
splits to disconnected subsets of geometrically related events. The authors believe that the analysis of
multilevel processes inside and outside the structure of each such subset will allow one to approach to a
reliable short-term earthquake prediction.

[TpeameToM u3ydeHus reo(U3UKH SBISIOTCS MHOTOMEPHBIE HETMHEHHBIE CHCTEMBI, U3MEHSIOIINECS
B IIMPOKOM BPEMEHHOM OKHE (OT JI0JIeH CEeKYHIBI 10 Te0JOrHIecKuX 3mox). CoBpeMeHHas MaTeMaTHKa
HE MO3BOJISIET IOCTATOYHO CTPOrO OMHMCATh TAKHE CUCTEMBI, TIO3TOMY HpoOJieMa TOCTOBEPHOTO JIOJI0-
CPOYHOTO ITPOrHO3a 3¢MIIETPACEHUI B HACTOALIEE BpeMsI Hepa3pemnMa. JJocTOBEpHOCTh IPOTHO3a MOBBI-
IIa€TCs C YMEHBIIEHUEM BPEMEHHOT'O ANANla30Ha, YMEHBIIIEHUEM Pa3MEPOB CUCTEMBI 1 POCTOM €€ CTPYyK-
TypupoBaHHOCTHU. [Ipobnemoii sBisieTcs 0TcyTcTBHE (hOPMANBHOTO ONPEeNIeHHs XapaKkTepa CTPYKTypH-
POBAaHHOCTH U IOITyCTUMOT'O COKpAIIEHHs pa3MepoB 0e3 notepu nHPopMaTUBHOCTH. OOLICTIPUHATO, YTO
reou3nyecKas cpelia MpeacTaBisieT co00H 00beIMHEHNE CaMOTIOA00HBIX OTAETBHOCTEH, 0 IrpaHULaM
KOTOPBIX U IPOUCXOANT pa3pylieHne cpeasl. Ho mMpHHIMN HauMEHBIIETO JeUCTBUS IPEANTUCHIBAET pas-
pYILIEHHE OTHOPOIHOM CPeIbl MO MIIOCKOCTH HIIH 110 C(hepHUECKON OBEPXHOCTH, a B ABYMEPHOM Cllydae
10 NMPSIMOM JIMHUY MJI OKPY>KHOCTH, ITPH IIJIOCKOM MJIM TOYEYHOM Harpy>KeHHUH, COOTBETCTBEHHO. [Ipu-
HaTbii B GIS-EEBD anroputm nocTpoeHus TMHEAMEHTOB ITO3BOJIAET (POPMAIbHO MOCTPOUTH U MUHUMH-
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3UpOBATh CUCTEMY MPSAMBIX JIMHUM U KOJBLEBBIX CTPYKTYP HCUEPIIBIBAIOLINX BCE MHOKECTBO CTPYKTY-
poobpa3zyromux 3emMieTpsceHu. B mporecce MUHIMHU3AIINH CHCTEMBI IMHEAMEHTOB 001IIee TI0JIe pacta-
JlaeTcsl Ha HeCBS3aHHbIE TOJMHOKECTBA, TEOMETPUUYECKU CBSI3aHHBIX COOBITHI. ABTOPHI MOJIAraoT, YTO
AQHAJIU3 MHOIOYPOBHEBBIX MPOLIECCOB CHAPYKHU U BHYTPU CTPYKTYPbI KaXJI0T0 TAKOTO MOAMHOXKECTBA
MIO3BOJIUT MIPUOJIU3UTECS K JOCTOBEPHOMY OIIEpPaTHBHOMY IPOTHO3Y 3€MJICTPSICCHUIA.

GEOINFORMATION MODELING AS GRAPHICAL REPRESENTAION OF MINERAGENIC
INFORMATION
V.A. Kilipko, A.D. Mezhelovskiy, S.V. Mezhelovskaia, U.A. Sharoyko
Institute of Mineralogy, Geochemistry and Crystal Chemistry of Rare Elements (IMGRE, Russia)
geocon@yandex.ru

Structural-material modeling of tectonic taxons, which carried out on the basis of complex geo-
logical, geophysical and geochemical analysis, allows generalizing and systematizing all available ge-
ological material. Created database of mineragenic zones of Russia allows storing and displaying all
gathered information at the present level. A developed structural-material model of visualization allows
compactly represent all characteristics of mineragenic zones, make adjustments and supplement the in-
formation. This allows quickly and timely receiving information about actual mineragenic specialization
and resource potential of different tectonic parts of Russia.

CTpyKTypHO-BEIIECTBEHHOE MOACITUPOBAHNE TEKTOHUIECKIX TAKCOHOB, MPOBOIAIICECS HA OCHOBE
KOMIUIEKCHOTO I'€0JIOTMYECKOT0, Te0(pH3UUECKOT0 U TEOXUMHUUECKOT0 aHAIN3a, TT03BOJISIET 0000IIHUTE U
CHUCTEMAaTH3UPOBATh BECh UMCIOIIHMIACS MaTEpHall TCOJIOTHUECKOTO coaepkanus. Co3manHas 0a3a JaH-
HBIX MUHEPAareHMYeCKUX 30H Poccuu Mo3BOIISET XPaHUTh U OTOOpaXKaTh BCIO COOPaHHYIO HH()OPMAIIHEO
Ha COBPEMEHHOM ypoBHE. Pa3zpaboTaHHasi TEXHOIOTHS BU3YAIH3AIIUN CTPYKTYPHO-BEIIECTBEHHBIX MO-
JieNiell MO3BOJISIET KOMITAKTHO 0TOOPa3UTh BCE XapaKTEPUCTHKH MUHEPAreHMYECKUX 30H, a TaKKe BHO-
CUTh KOPPEKTHUBHI U JIOTIOTHATH HMEIOIIYIOCS MHGOPMAITHIO. ITO MO3BOJIIET OBICTPO M CBOCBPEMEHHO
MOJTy4aTh aKTyaJIbHYIO HH()OPMAIUI0 0 MUHEPAareHHYeCKOH CIelHaln3aiuid U PeCypCHOM MOTEHIMAale
TEKTOHUYECKHUX 30H Poccum.

GEOLOGICAL ENVIRONMENT INFORMATION SYSTEM WITH ACTIVITIES ERROR
ANALYSIS FOR MOSCOW
Koff G.L., Kotlov V.F., Borsukova O.V., Vohandu L.K.
Water Problems Institute RAS (IWP RAS, Russia)

koffgl@mail.ru

System approach to the study of the processes effects as the transformed state of the urban area
propose a two-step operation of the system: before display - formation of the presuppositions and conse-
quences of processes of development conditions specific size and structure, and after development - the
formation of partial and generalized processes impact assessment.

Geoexpert Information System (GEIS) creation is a multi-step iterative process comprising the steps
of planning, design, implementation and operation. Heuristic GEIS design carried out at the planning
stage. Stage design corresponds to the stage of designing the logical intra blocks, and the implementation
phase - phase system design at the physical level. The next step in GEIS creating associated with spatial
localization data. Cell selection then depends on the specific conditions.

Completed work allowed to reveal the main types of geological environment and select 28 geotech-
nical areas of Moscow, differing in possible development of dangerous geological processes.

Geotechnical and hydrogeological conditions are an important factor in determining the cost of con-
struction. Geotechnical processes are one important component of determining the nature of engineering-
geological conditions.

Identification of specific patterns in the interactions of the geological environment with social tech-
nosphere objects allows you to select priority damage factors and set probabilistic dependencies between
different causes and effects.
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CHCTEeMHBIH MOAX0]] K M3yUYCHHIO MTOCIIEACTBUI MPOLIECCOB KaK TPAHC(HOPMUPOBAHHOTO COCTOSHUS
ypOaHM3MPOBAHHON TEPPUTOPHH MPEAIIONATraeT ABa 3Tana (yHKIMOHUPOBAHUS CUCTEMBI: J0 MPOSBIIE-
HUs — GOPMHUPOBAHNE UCXOHBIX MIPEAIOCHIIOK U YCIOBUH MPOSBICHUS TIOCIEICTBHIA MPOIIECCOB OMpe-
JIeNIEHHBIX MacIITabOB U CTPYKTYPHI U TOCIIE MPOSBICHNUA — (POPMHUPOBAHNE YACTHBIX M 00OOIIEHHBIX
OIICHOK ITOCIIE/ICTBUH MPOIIECCOB.

Cosznanue reodkcreptHoit uHGopmanuonnoi cucrembl (I'DUC) — MHOroO3TanHbIi UTEPATUBHBIN
MIPOIIECC, COCTOSIIIUI M3 CTaaWi TUTAHUPOBAHMS, MPOSKTUPOBAHMS, peaU3alliy U dKCIUTyaTanund. Ha
CTaJIuH IJIaHHPOBAHUS OCYIIECTBIsIETCS 3BpUcTUYeckoe KoHcTpyupoBaHue ' OUC. Ctanus npoekTupo-
BaHUS COOTBETCTBYET 3TaIly JIOTHYECKOTO KOHCTPYHPOBAaHUS BHYTPUCHCTEMHBIX OJIOKOB, a CTaAHA pe-
aJIM3alMU — 3Tally KOHCTPYHPOBaHUS CUCTEMBI Ha pusndeckoM ypoBHe. ClieyrOIHii 3Tall B CO3JaHUU
I'OUC cBs3aH ¢ MPOCTPaHCTBEHHON JIOKATM3aIiel JaHHBIX. BRIOOp sSMeiky py 3TOM 3aBHUCHT OT KOH-
KPETHBIX YCIOBUH.

BrmonaenHbIe pab0ThI TO3BOJIMIIN BEISIBUTH OCHOBHBIE THUITBI T€OJIOTHYECKON CPeIbl M BBIACIUTH 28
WH)XEHEPHO-TEOJOTHYECKIX PaiiOHOB MOCKBBI, OTIIHYAIOIINXCS BO3MOKHBIM Pa3BUTHEM OMACHBIX I'€0-
JIOTHYECKUX MTPOIECCOB.

WHxeHepHO-Tre0I0rnuecKie U IUIPOre0IOTHYECKHe YCIIOBHS SBIISIOTCS BAXKHBIM (PaKTOPOM B OITpe-
JIeNIEHNH CTOMMOCTH CTpOHUTENbcTBA. OMHUM W3 BAXKHBIX KOMITOHEHTOB, OIPEIENIAIONINX XapakTep
WH)XEHEPHO-TEOJOTHYECKIX YCIOBUH, SIBISIOTCS HHKXEHEPHO-TEOJIOTHUECKUE TTPOIECCHI.

BrlsiBiieHUE OIpe/ielIeHHBIX 3aKOHOMEPHOCTEH BO B3aMMOJICHCTBHSIX T€0JIOTHYECKOMN Cpeibl C 00b-
€KTaMH COITMOTEeXHOChEphl TO3BOJIIET BRIOPATH MPUOPUTETHRIC YITIepO0o0oOpasyromue GpakTopsl, yCTaHO-
BUTb BEPOSITHOCTHBIE 3aBUCUMOCTH MEXy Pa3lIUYHBIMU IPUUUHAMH U CIIEICTBUEM.

MAPS OF ECONOMIC LOSS OF TECHNOLOGICAL CHANGES OF GEOLOGICAL
ENVIRONMENT IN NORTHERN AND SOUTHERN TERRITORIES OF ST.PETERSBURG
PRODUCTION METHOD
Koff G.L., Karagodina M.V., Borsukova O.V., Popova O.V.

Water Problems Institute RAS (WPI RAS, Russia)

koffgl@mail.ru

The work includes the evaluation aspect of the geological environment areas studied from the stand-
point of environmental sustainability. We calculated the economic damage and built several schemes of
ecological and economic conditions of the area (with elements of the forecast). The calculation procedure
was designed for built-intensive reclaimed land and underground spaces of the city.

We propose to use previously developed methodology to split the territory according to the degree
of environmental and economic situation. The territory is considered as a single natural-technogenic
system, and any situation (the state of objects) can be regarded as the result of the control parameters
interaction. On the basis of these methodological approaches, we have developed and implemented a
geographic information system GEOPROK. Calculations can be carried and computer circuits can be
compiled with GEOPROK. However, in order to calculate estimates of the environmental situation in
such a heterogeneous area can suggest a different way of calculating the damage and environmental risk
(use of a plot). This method is not yet automated, is not implemented in GIS, but it already tested and
quite successfully while working in the Republic of Poland in the Big Konin.

Methodology for obtaining estimates based on point estimation of man master, land values, their
geological stability and ability to influence the environment. In a specially developed evaluation matrix
and calculation algorithm with correction factors (the relative value of land, the initial development and
the like) can be obtained evaluating each characterized land.

Pabota BKIIIOYAET OLICHOYHBIH ACIEKT re0JIOTHYECKON CPeabl TEPPUTOPUI, H3yHaeMOH ¢ MO3ULIUH
9KOJIOTHYECKOi ycToiunBOCTH. Hamu ObITH TpOBEIEHBI pacdyeThl SKOHOMHUECKOTO yIiep0Oa U ITOCTPOECHO
HECKOJIBKO CXEM HKOJI0I0-9KOHOMUYECKUX YCIOBUH TEPPUTOPUH (C 3J€MEHTaMH NPOrHo3a). Metonuka
pacyeroB OblIa pa3paboTaHa AJS 3aCTPOCHHBIX, HHTEHCHBHO OCBAaUBAEMBIX Ha3€MHOI'O M MOA3EMHOIO
IIPOCTPAHCTB OOJIBIIOrO rOpoja.

Hamu npennaraercs i pa3zieneHuss TEPPUTOPUH 110 CTEIIEHH SKOJIOT0-3KOHOMUYECKOM CHTyaluu
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UCIIOJIB30BaTh pa3padOTaHHYIO paHee METOJOJIOTHIO, B PaMKaxX KOTOPOH TEPPUTOPHs paccMaTpHUBacT-
csl KaKk equHas MPHUPOTHO-TEXHOTCHHAsI CUCTEMA, a JIF00YI0 CUTYaluio (COCTOSHHE 00BEKTOB) MOXKHO
paccMaTpuBaTh KakK pe3yJbTaT B3aUMOACHCTBUS YIPaBISIONIMX apaMeTpoB. Ha ocHOBe 3THX MeTom0-
JIOTHYECKUX MOIX0/I0B HaMH pa3paboTaHa u peanm3zoBana reonnpopmarmontas cucrema ' EOITPOK. C
nomotibio 'EOITPOK MoryT ObITh IPOBEIECHBI pACUEThl U COCTaBJICHbI KOMITBIOTEpPHbIE cXeMbl. OTHaKo
JUIS OCYIIECTBIICHHS PacdeTa OIEHOK 3KOJOTHYECKON CUTYaIlMH Ha CTOJb HEOJHOPOAHOM TeppUTOPUHU
MOXHO IIPEIJIORKUTH NHOHM cIoco0 pacyeTa yuiep0Oa 1 5KOJIOrHYECKOT0 PUCKa (MCIIOIb30BAHUS TOTO I
MHOTO y4acTKa). DTOT MeTO/] [I0Ka He aBTOMAaTU3UpOBaH, He peanu3oBad B ' IC, Ho ero yxe onpoboBany,
¥ JOBOJIBHO ycTentHo, pu pabote B [lonsckoit Pecyonmke Ha Tepputopuu bombmoro KonnHa.

Meroayka oTy4eHus OLIEHOK OCHOBaHa Ha 0aJIbHOM OLIEHKE CTETIeH! TEXHOTCHHOW OCBOCHHOCTH,
LIEHHOCTH 3€MeITb, HX T'€0JIOTHYECKOH YCTOHYNBOCTH M BO3MOXHOCTH OKa3bIBaTh BIMSIHHUE HA OKPYIKaro-
miee npocTpancTBo. Ilo cnenuanbHO pa3paboTaHHOM OLIEHOYHOM MaTpHIE U aJrOPUTMY pacdeTa ¢ yde-
TOM TIONTPABOYHBIX KOA((UIIEHTOB (OTHOCUTENFHON IIEHHOCTH 3eMeJIb, UCXOIHOW OCBOCHHOCTH H T.II.)
MOTYT OBITh ITOJY4€HBI OLIEHKH K KIO0Tr'0 0XapaKTepU30BaHHOTO y4acTKa 3€MJIH.

VOLCANIC ERUPTIONS DANGER ASSESSMENT FOR AVACHINSKY VOLCANO GROUP
(KAMCHTAKA, RUSSIA)
L.V. Kuksina', E.S. Marchenko!, Ya D.Muravyev 2
! Lomonosov Moscow State University (MSU, Russia)
2 Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
ludmilakuksina@gmail.com

This work is dedicated to assessment of volcanic danger for Avachinsky volcano group. Among the
processes accompanying volcanic eruptions lahars (volcanic mudflows) are the most hazardous events for
population and economical activities because they can cover the maximum distance of about 30 km and
more. Pyroclastic and lava flows action radius doesn’t exceed 25 km as the rule. The study of historical
events was carried out on the basis of remote sensing data and ArcGIS. The data on water supply in snow
and ice, glaciers volumes, area of lahars deposition, etc was used for model estimations of lahars on the
basis of two modeling complexes — LAHARZ and Multiple Single-flow-direction model.

3anmaveii TaHHON pabOTHI ABISETCS OLICHKA CTEIICHH BYJKAHUYECKOM OMACHOCTH ABaYMHCKOM IpyIi-
el ByJKaHOB. Cpeu SBICHWH, COMPOBOKIAIOIINX M3BEPIKEHHUS BYJIKAHOB, HAUOONBIIYIO OMACHOCTH
JUISl HACETICHUSI M XO3SHCTBEHHBIX OOBEKTOB MPEACTABIISIOT Jaxaphl (ByJKaHOT€HHBIE CEIIN), XapaKTe-
pHU3YIONTHECS MAaKCUMAaJTLHOW NadbHOCTHIO pactipoctpaneHus (30 kM u Oomee). [lupoknactuueckue u
JIAaBOBBIE TTOTOKH, KaK MIPaBUIIO, HE TIPEOA0JIEBAIOT paccTosHU Oonee 25 kM. C ncnonszoBanuem 13 n
nporpammuoro makera ArcGIS 6p1u10 MpoBeneHo rcciaeroBanue NOCIECTBIA HCTOPHYECKUX U3BEpIKe-
Huil. CBeJieHHs 0 3amacax BOJbl B CHE)KHOM MTOKPOBE U JISTHUKAX, 00beMaX OTIIOKESHHH JIaXapoB TI03BO-
JIWJTM TIPOU3BECTH MOZETIbHBIE pacueThl laxapoB Ha ocHoBe mozeneit LAHARZ u Multiple Single-flow-
direction model (MSD).

DEVELOPMENT OF GEOINFORMATION-CARTOGRAPHICAL SOFTWARE FOR
ENVIRONMENTAL STUDY OF THE OB RIVER BASIN
o.V. Lovtskaya1 . LN. Rotanova'-?
Mnstitute of Water and Environmental Problems SB RAS (IWEP SB RAS, Russia)
2 Altai State University (ASU, Russia)
rotanova07@inbox.ru

Water management issues become more and more urgent and require scientifically based integrated
solutions. The activity of about 15% of the territory of Russia (14 subjects of the Russian Federation)
depends on the Ob River basin. The integration and analysis of large amounts of information in terms
of geographical and departmental dissociation of its sources is impossible without creating a unified
system-forming basis. This task has been set and currently it is under solution for the Ob basin. The
development geoinformation-cartographical software focuses on issues of identifying the patterns and
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features of water flow formation, the assessment of water quantity and quality, and the evaluation of
water-related problems manifestation allowing the approach to the decision support systems for water
management. To study the hydrological, hydrochemical and hydrobiological characteristics of different
water bodies, the model hydrographic basin units are identified in different natural zones. The technique
of digital ecological-water basin mapping is developed; the situation, evaluation and forecast maps for
model river basins are composed. The GIS “Registry of water objects of the Ob-Irtysh basin” is created in
the ArcGIS 9.x environment as a tool for access to databases, ensuring the implementation for information
search and display. With the optional ArcGIS Publisher module, the problem of map files publishing and
sharing across LANs and WAN:S is solved. The files of published maps can be used in free ArcReader
application. The open-source server-based registry GIS is available on the IWEP SB RAS website.

Bomnpocs! ynpaBieHns: BOJHBIME pecypcaMu CTAaHOBSITCS Bce 0oJiee aKTyalIbHBIMH U TPeOYIOT Hay4-
HO 000CHOBaHHBIX KOMILICKCHBIX pelneHuid. JKu3HeaesaTenpbHocTh okono 15% teppuropun Poccun (14
cyonekToB PD) cBs3ansl ¢ 6acceiinom peku O0b. O000IIIeHNE U aHATTN3 3HAYUTEIHHBIX 00EMOB HH(POP-
MaIllH B YCJIOBHSAX reorpaduiaeckoi 1 BeIOMCTBEHHON pa300IIeHHOCTH €€ HCTOYHHKOB HEBO3MOXHO 0e3
CO3JIaHMs eMHON cucTeMooOpa3yromeii OCHOBEI. JlaHHas 3a/1ada mocTaBIeHa U HAXOIUTCA B MPOIecce
pewenus s O0ckoro Oacceiina. PazpabarbiBaeMoe reonHPpOpPMALIMOHHO-KapTorpaduieckoe odecre-
YeHHE pelaeT 3a7ady BBISBICHUS 3aKOHOMEPHOCTeH 1 0coOeHHOCTEH (POpMHUPOBAaHUS BOIHOTO CTOKA,
OILICHKM KOJINYECTBA U KAa4eCTBA BOJHBIX PECYPCOB, OIPEIEICHUS] HHTCHCUBHOCTH MPOSBICHHUS BOO-
XO3SUCTBEHHBIX MPOOJIEM, TTO3BOIUT MOOUTH K CHCTEMaM TOANCPIKKH MPUHSITHS PEIMICHUH I TIenei
yIpaBJICHUS BOJOMOIb30BaHHEM. [1J1s M3ydeHus TUAPOIOTHUECKUX, THIPOXUMUIECKUX 1 TUAPOOHOIO-
THYECKUX XapaKTEPUCTUK PA3HOTHUITHEIX BOJHBIX O0BEKTOB OMPEACIICHBI MOJICIIbHEIE THAPOTrpaduIecKre
eMHUIBI 0acCeHHOBOTO YPOBHS B PasiIMYHBIX NMPUPOAHBIX 30HaX. Pazpaborana meToamka uQpoBo-
T'0 KOJIOr0-BOJTHOOACCEHHOBOTO KapTorpadpoBaHus; COCTaBICHBI CUTYyallHOHHBIE, OLIEHOYHBIE U MPO-
THO3HBIC KapThl HA MOJIeIbHBIC peuHble Oacceinnl. B cpene ArcGIS 9.x cozmana 'MC «Peectp BomHBIX
00bekToB OOB-MpThINIcKOro OacceiiHa» Kak HHCTPYMEHT JOCTyNa K 6a3aM TaHHBIM, 00eCTIeYHBaIOIINI
pearu3aIio 3arpocoB Ha OUCK U OToOpaxkeHrne HeoOxoanMoi nHdpopmanuu. C MOMOIIBI0 JOTOTHH-
tenbHOTO Moayisi ArcGIS Publisher pemena 3agaua myGnukanuu ¢aiaoB KapT 1 0OMEHa UMHU uYepe3
JIOKaNbHBIE M TiI00anbHble ceTu. C daiimaMu omyOITUKOBaHHBIX KapT MOKHO paboTaTh B OecruraTHOM
npunoxennu ArcReader. C peectposoii ['MIC Ha 6a3e kapTorpaduyeckoro cepBepa ¢ OTKPHITHIM KOJAOM
MO>XHO 03HaKOMUTHCSI Ha caiite IBOIT CO PAH.

INFORMATION SYSTEM FOR DATA INTEGRATION ON ACTIVE TECTONICS
O.V. Lunina, A.A. Gladkov
Institute of the Earth’s Crust SB RAS (IEC SB RAS, Russia)
lounina@ecrust.irk.ru, anton90ne@rambler.ru

To generalize and carry out an integrated analysis of mapping of Pliocene-Quaternary faults and
dangerous geological processes initiated by earthquakes, information system «ActiveTectonics» (IS) has
been developed and implemented. Based on the relational model, geospatial databases of faults and co-
seismic effects for the south of East Siberia and adjacent territories have been created within the IS. The
IS is a programming application for the MapInfo GIS software and allows to receive detailed reports on
the objects in a set of linked html-pages, including text, tabular, graphical data, references to literature,
expert’s comments and etc. Host-based DBMS of Maplnfo is used as DBMS; MapBasic software pro-
gramming language — for application development. The evolvement of the IS looking ahead the creation
of individual and composite seismogenic source databases is run to date. Its implementation will auto-
mate the operation of collecting, storing, structuring and analysis of data. This will greatly facilitate the
process of creating seismotectonic maps and getting detailed reports on the objects of active tectonics,
which can be accessed on the Internet in the future.

This study has been partly supported by the Russian Scientific Foundation, grant 14-17-00007.

Jsa 0600meHnst ¥ KOMITJIEKCHOTO aHalln3a pe3yJbTaTOB KapTHPOBAaHUS TUIMOIEH-9€TBEPTHIHBIX
Pa3JIOMOB M ONACHBIX T€OJOTHYECKHX MPOLECCOB, HHUIMUPOBAHHBIX 3eMJIETPACEHUAMH, pa3paboTaHa
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1 peanu3oBaHa nHpopmanronHas cuctema «ActiveTectonics» (MC), B pamkax KOTOpOl Ha OCHOBE pe-
JISAIMOHHON MOJIEIH CO3JIaHBI TEOMPOCTPAHCTBEHHBIE 0a3bl JAHHBIX Pa3jIOMOB M KOCEHCMHUYECKUX (-
¢exroB mns rora Boctounoit Cubupu u conpenensHbix Teppuropuii. UC siBiseTcs: mpUiIoKeHUEM Jis
I'MC-nmnardopmer Maplnfo 1 mo3BossieT nmoay4ars AeTaIU3UPOBAHHBIE OTYETHI IO 00HEKTaM B BHJE Ha-
0opa cBsi3aHHBIX html-cTpaHuII, BKIIIOYAIOIINX TEKCTOBBIE, TAOIHYHbBIE, TpaQUUecKie NaHHbIE, CCHUIKH
Ha JUTEpaTypHble UCTOYHHKH, KOMMEHTapHUU CHenuaincToB U T.0. B kauectBe CYB/] ucnomns3yercs
BctpoenHas CYB/] Maplnfo, mis pa3paboTKu MPUKIATHOTO MPUIOKEHHUSI — SI3BIK MPOTPAMMHPOBAHUS
MapBasic. B Hacrosmiee Bpems npogoinkaercs pazsurue UC, nmpeaycMaTpuBaroiiee co3ianue B Oyay-
meM 0a3 TaHHBIX N0 WHAWBUAYAIbHBIM W KOMITO3UTHBIM CEHiCMOTE€HHBIM HcTOuHMKaM. Ee BHempeHue
MO3BOJIUT aBTOMAaTH3UPOBATh ONEPALIUH cOOpPa, XpaHEHUS, CTPYKTYPU3aLMY U aHAIN3a JaHHBIX. DTO 3Ha-
YUTEIHHO OOJIETYHT MPOLIECCH CO3TAHNS CEHCMOTEKTOHNYIECKHUX KapT U MOTydeHHs AETATH3UPOBAHHBIX
OTYETOB M0 OOBEKTAM aKTUBHOW TEKTOHHKH, KOTOPHIE B IEPCIIEKTUBE MOTYT OBITh JOCTYITHBI B CETU HH-
TEpHET.
Pabora BeImosHEeHa pu YacTHYHOW (prHAaHCOBOH momnepxkke PH®, rpant Nel14-17-00007.

METHOD OF SPHERICAL VISUALIZATION, AS MODERN TECHNOLOGY OF
GEOSPATIAL DATA PRESENTATION IN EARTH SCIENCES
O.V.Nikiforov!, A.I. Rybkina® 3, 0.0. Pyatygina® ?, A.E. Bobkov'
'Geophysical Center RAS (GC RAS, Russia)
2The Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
3Federal State Budgetary Institution “Fedorov Institute of Applied Geophysics” (FSBI “IAG”, Russia)

Today the means and methods of observation, processing and preparation of data are widespread and
are continued to improve. Significant volumes of geospatial data are collected, stored and structured, but
the problem is to visualize them and to bring them within the reach for the people.

Visualization of geospatial data of the Earth’s sciences on the spherical display is the most repre-
sentative. Spherical visualization significantly improves the presentation and perception of the scientific
knowledge and understanding particularly in the education process.

In the Geophysical center of RAS they are working out the special software for the spherical visu-
alization of the data, which will allow representing geospatial data on the special equipment in the 3-D
format as well as 2-D format.

Functionality of the program allows visualizing raster and vector images as well as GIS formats
(*.shp etc.), creating and editing spherical presentations, adding video files etc.

GEOINFORMATIONAL MATHEMATICAL SIMULATION OF HYDROGEOLOGICAL
CONDITIONS OF THE SYRDARYA ARTESIAN BASIN
V.Yu.Panichkin, O.L.Miroshnichenko, L.Yu.Trushel, N.M.Zakharova, T.N.Vinnikova, Zh.Erikuly
Institute of Hydrogeology and Geoecology named after U.M.Akhmedsafin (IHG, Kazakhstan)
v_panichkin@mail.ru

This report describes methodology, techniques and results of geoinformational mathematical simu-
lation of groundwater conditions of the Syrdarya artesian basin (Kazakhstan). The ArcGIS system has
been employed for data collection, visualization and study of simulation results. The mathematical simu-
lation model has been developed by utilizing GMS. The model reproduces groundwater conditions for the
undisturbed state (circa 1960) and their transformation under the influence of technogenic factors for the
period from 1960 to 2014. Two alternative 30 year forecasts have been developed for different groundwa-
ter utilization schemes. The change in transboundary groundwater flow has been calculated. The model
takes into account such factors as historical change of groundwater consumption, the desiccation of the
Aral Sea, interaction of groundwater with surface waters of large rivers, evaporation from groundwater
table, and infiltration recharge.

B nmokmame paccmMaTpuBarOTCS METOAWKA, TEXHOJIOTHUS W Pe3yiabTaTbl T€OMH(OPMAIMOHHO-
MaTeMaTH4YEeCKOT0 MOJENUPOBaHUs THAPOTeOIOrHYecKUX ycaoBUH ChIpJapbUHCKOTO apTE3HMaHCKOTO
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Oacceiina (Kazaxcran). s HOATOTOBKM MCXOAHBIX JaHHBIX, OTOOpa)KEHHS M aHATIM3a PE3yJIbTaTOB MO-
nenupoBaHus uctonb3oBaHa ArcGIS. Matemarndeckas Mozens chopmupoBaHa ¢ momornsio GMS. Mo-
Jeib UMUTUPYET TUAPOTEOIOTMYECKUE YCIOBHs Ha HeHapylIeHHbIH nepuoy (Ha 1960), ux uzMeHeHue
0T BO3/ICHCTBHEM TeXHOTeHHBIX (pakTopoB ¢ 1960 mo 2014. BrmonHeHo nBa BapuaHTa IMPOTHO3a HA
30 et Ui passIMuHBIX CXEM DKCIUIyaTally MOA3eMHBIX BOA. PaccunTano u3sMeHeHHe TpaHCTPaHUYHOTO
MoJi3eMHOro cToka. Ha Monenu yuyTeHo u3MeHeHne oTOopa MOA3EMHBIX BOJ BO BPEMEHH, BBHICHIXaHUE
Apanbckoro Mopsi, CBA3b IIOJ3€MHBIX BOJ] C [IOBEPXHOCTHBIMU BOJIAMH KPYITHBIX PEK, UCIIAPEHHUE C I10-
BEPXHOCTHU IPYHTOBBIX BOA, HHQWITPAIIMOHHOE TIUTaHHUE.

METHODICAL AND TECHNICAL SOLUTIONS OF GIS FOR SNOW-GEOCHEMICAL
OBSERVATIONS IN THE AREAS UNDER DIVERSE ANTHROPOGENIC IMPACT
A.V. Parshin! 2, L.M. Filimonova', S.N. Prosekin®
' A.P. Vinogradov Institute of Geochemistry (IGS SB RAS, Russia)

2 Irkutsk State Technical University (ISTU, Russia)
sarhin@geo.istu.edu

We consider the engineering and development of geoinformation system, that provide automation
of gathering—processing-mapping information processes of complex atmogeochemical research, with ‘in
situ” web reporting. Object of research is Shelekhovsky District of Irkutsk Region, the area is part of the
unique natural Pribaikal Geosystems areas, also this territory is under significant human impact of dif-
ferent types of sources. The report discusses the methodological issues of scientifically based computing
of local geochemical background, describes the problems of the survey results mapping that arise within
the “classical” geoinformation approach, provides a justification for used approach to multielement geo-
chemical mapping, a description of other technical solutions of geographic information system. As a
result, was defined various types of identifiers impacts, and created software for routine observations on
them. GIS is based on open standards and technologies, and can be used for geo-environmental monitor-
ing of various natural and anthropogenic systems.

MODELING OF STRESSED-STRAINED STATE OF ROCK MASSIFS IN ARGUN BLOCK,
TRANSBAIKALIA, RUSSIA
V.A. Petrov!, A.B. Leksin!, V.A. SankoV?, V.V. Pogorelov3, 1.Yu. Rasskazov*
nstitute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry RAS
(IGEM RAS, Russia)
%Institute of the Earth’s Crust, Siberian Division RAS (IZK SO RAS, Russia)
3Institute of the Physics of the Earth RAS (IFZ RAS, Russsia)
4 Mining Institute FEB RAS (MI FEB RAS, Russia)

vlad@igem.ru

Geostructural analysis and geodynamic modeling of the fault network in Argun block of NE Trans-
baikalia on the basis of newly developed maps of lineament and fault framework, fault kinematics with
orientation of the main stress axis and type of stressed-strained state of the rock massifs, and distribu-
tion of the seismic dislocations and seismic tectonic regimes (stress tensors) on the territory have been
carried out. Measurements of drift velocity and direction of current horizontal motions of surface on the
permanent and temporal stations were newly performed by the GPS geodesy method. The mean earth-
quake focal mechanism and orientation of the tension and compression axes were determined. All the
geostructural, geophysical, geotectonics, lithological, petrophysical, etc data were integrated into the
newly developed GIS of NE Transbaikalia. On this basis the models of architecture, features and rheo-
logical relationships into the geological environment were developed as well as boundary conditions for
numerical tectonophysical modeling by the method of finite elements were carried out. 2D and 3D models
of current stressed-strained state of the rock massifs and displacements within the zones of seismically
active faults were conducted. All the calculated data were integrated into the GIS. At the geological block
scale the simulation data were verified on in situ monitoring of stressed-strained state of the wall rocks
of deep seated deposits.
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BrlimonHeH reojoro-CTpyKTYpHBIN aHalW3 M T€OAMHAMUYECKOE MOJCIUPOBAHUE TEOJIOTHYECKUX
ctpyktyp llpuaprynss (FOB 3abaiikanne) Ha OCHOBe BIiepBbIe pa3pab0TaHHBIX CXeM KHHEMATHKH pa3io-
MOB C OPUEHTHPOBKAMHU OCEH TTIaBHBIX HAIPSDKEHUN U TUIIOM HAIPSDKEHHOT'O COCTOSTHUSL MACCUBOB IIO-
PO, pacTpoCTpaHEHUS CEHCMOTUCIIOKAIINN U PACTIPEICIICHUS CEHCMOTEKTOHMIECKUX PEKUMOB (CTpecc-
TeH30poB). Biepsrie B paiioHe MeToj0M GPS-reose3nn Ha MyHKTax MOCTOSIHHBIX H BPEMEHHBIX HA0ITIO-
JIEHUH ITPOBEJIEHBl U3MEPEHUSI CKOPOCTEH U HAIIPABJICHUN COBPEMEHHBIX FOPU30HTANIBHBIX JABU)KECHUM,
OTIpeIeNIeHbI CpeTHUH (POKaThHBIN MEXaHN3M 3eMJIETPSICCHUN U HAaIIPaBIIEHHSI OCeH CKATUS-PACTHKEHUS.
Bce reocTpykrypHble, reouznuecKue, Te0OTeKTOHMYECKHE, TUTOJIOrHYECKUE, NETPOPUINUECKHIE U IPY-
THe maHHble cBeAeHbBI B cosnannyio [ MIC KOB 3abaiikanps. Ha 3Toit ocHOBE cO3aHBI MOJIETH CTPOCHUS,
CBOWCTB M PEOJIOTHYECKHUX CBSI3€H I'e0JIOTHYECKOl cpelibl, ONpeIesIeHbl TPaHUYHBIE YCIOBHS Ul YHC-
JIOBOTO TEKTOHO(MHU3MYECKOTO MOJEITUPOBAHUS METOJIOM KOHEYHBIX 3JieMeHTOB. [IpoBeneno 2D u 3D
MOJICIIUPOBAHUE COBPEMEHHOTO HANPSKEHHO-IE(POPMHPOBAHHOTO COCTOSIHUSI MACCHUBOB TIOPOJ U CMe-
IIICHNH B 30HAX CEHCMOAKTHUBHBIX Pa3ioOMOB. PacueTHble TeofHaMIYEcKre MO HHTETPUPOBAHEI B
I'MC. Ha macmrabGHOM ypOBHE TOPHBIX MAaCCHBOB BepH(HKAIINS Pe3yIbTaTOB MOJISIIMPOBAHUS TIPOBEIC-
HAa 10 JAaHHBIM MOHUTOPHHTA HaNpsHKEHHO-Ae(hOpMUPOBAHHOTO COCTOSHHS TIOPOJ TITy00K03aJIeTalonx
MECTOPOXKJICHUM.

EVOLUTION OF GEODATA PRESENTATION: FROM PAPER MAP TO ”VIRTUAL
GLOBE“, EXAMPLE OF CREATION A GIS’KARYMSHINA SUPERCALDERA
(KAMCHATKA)”

A.N. Rogozin, T.V. Leonova, V.L. Leonov
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
AlekseiRAS@yandex.ru

Advantages of combining traditional GIS and informational systems related with neogeographical
visualization techniques (Google Earth, Virtual Earth) are shown by the example of the GIS “Karymshina
supercaldera (Kamchatka)”.

On the base of ArcGIS 9 software the GIS was designed for collecting, systematization, storage and
consequent analysis of diverse range of geodata, obtained during fieldwork in 2004 — 2014 at the area of
the giant caldera, which was found in 2007. As well as spatial data (route and sampling points, faults of
different nature, precalderic and postcalderic volcanoes, extrusions and lava flows) the GIS also contains
attributive data (tables of rock contents; existence of thin rock sections for given samples).

The topographic base of the GIS (1:50000 scale map) positioned in appropriate coordinate system
was prepared using the software EasyTrace 8.7. The illustrative 3D map of the study area was designed,
using up-to-date free software (Google Earth virtual globe) for geodata visualization. Modern Web-based
techniques allow to combine various information (textual and graphical), and to use the “virtual globe”
instead of traditional paper maps.

The research is done as a part of FEB RAS 12-111-4-08-17 and 14-111-B-08-198, RFBR mon_a 14-
05-31319 projects. The GIS is developed by the members of the geology geothermal fields llaboratory
and Computation Center in (IVS FEB RAS).

Ha npumepe coznanus I C «Cynepkanbaepa Kapeimimnna Ha Kamuatke» nmokazana BO3MOKHOCTh
KOMITJIEKCHOTO MICTIOIH30BAHMS T€OJIOTHUECKUX NaHHBIX TpaauiinoHHbIX [ IC n b opManmoHHbIX ch-
CTEM, CBS3aHHBIX C HOBBIMU METOJIAMH BH3YyaJIU3alluu — MeToiamMu Heoceoepaguu (Google Earth, Virtual
Earth u T.11.).

Ha 6a3e 1O ArcGIS 9 cozmana 'MC, nmpenHasHadeHHas a1 cOopa, CUCTEMAaTH3AlMH, XpaHCHUS,
JTanbHeNIeit 06pad0TKU M WHTEPIPETAIINH PA3TMIHBIX T€0IAHHBIX, TOJIYICHHBIX B XOJI€ TIOJIEBBIX HC-
cnenoBanuii (2004-2014 1T.) B paifoHe HOBOW THTAaHTCKOM Kanbaepsl, oTKpbIToi B 2007 romy. 'NC co-
JEPKUT KaK MPOCTPAHCTBEHHBIE JaHHBIE (TOYKH MApIIPYTOB M MECTa 0TOOpa 00pasiioB; pa3IoMBbl pas-
JUYHOTO TeHE3MCa; TOKAIbACPHBIE U IOCTKANbEPHBIC BYJIKAHbI; 5KCTPY3HHU U UX TIOTOKH ), TaK K aTPHOY-
THUBHBIC JIAHHBIC (TAOIUIIBI XUMHUUECKOTO COCTaBa MOPOJI; JaHHBIC O HATMYMU NUTU(OB ISt OTOOPAHHBIX
00pasImos).

Tonorpaduueckas ocHoBa ['MIC macmtaba 1:50000 ¢ npuBsI3KOH B HYKHOH CHCTEME KOOpAWHAT
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noxarorosiueHa B nureH3noHHoM 10 EasyTrace 8.7 Pro. Mcnons3ys coBpemennoe otkpsiToe I10 (Bup-
TyanbsHbIN T700yc Google Earth) mns Busyanmsannn reomanubix cozpaBaemoii I'MIC momydena Ooinee
HarmagHas 3D-kxapta paiiona uccnenoBanuil. [IpuMeHeHre COBpEeMEHHBIX Web-TEXHONOTHI JaeT BO3-
MOJKHOCTh OOBEMHNATH PA3HOPOIHYIO HH(OpMANHIO (KaK TEKCTOBOTO, TaK U TpapMuecKoro xapakrepa)
U TIEPEeHTH OT KJIACCHYECKOM OyMaXKHOM KapThl K «BUPTYaJIbHOMY ITIOOYCY».

Paboma svinonusemces 6 pamxax npoexkmos: [[BO PAH 12-11I-A-08-17 u 14-11I-B-08-198, PODU
mon_a 14-05-31319. Cosoanue I'MC sedemca ¢ UBuC J[BO PAH compyonukamu nabopamopuu 2eo-
J02uu 2eomepmanbhbix noneti u Ungopmayuonno-eviuuciumenvrozo yenmpa (MBL]).

WEB MAPPING SERVICES FOR PROVIDING GEOLOGICAL, GEOPHYSICAL AND
MEDICAL GEOGRAPHY GEODATA
A.A. Soloviev' 2, A.D. Gvishiani’ 2, O.0. Pyatygina® 2, A.A. Rybkina® 3, O.V. Nikiforov!
! Geophysical Center RAS (GC RAS, Russia)
2The Schmidt Institute of Physics of the Earth RAS (IPE RAS, Russia)
3Federal State Budgetary Institution “Fedorov Institute of Applied Geophysics” (FSBI “IAG”, Russia)
o.pyatygina@gcras.ru

Processing and the analysis of geophysical data, and also visual representation of results of pro-
cessing are important tasks for modern geophysics and other Earth sciences. Main goals in this area are
integration of databases on Earth sciences to the united geoinformation environment (GIS) and GIS cre-
ation with the cartographical web application providing access by the Internet to these bases of geodata.

The web portal consists of several functioning cartographical services to which it is provided remote
access for users for the purpose of the regional analysis of geological and geophysical information in
an interactive mode. The main component of interactive receiving and the analysis of geospatial data on
Earth sciences is presented by a set of portal cartographical services. Through a cartographical geoportal
it is possible to get access to data on 22 thematic categories, among which there are geography, the
population, geology, remote sensing of the Earth, medical geography and others.

OpHa U3 OCHOBHBIX 33124 COBPEMEHHOM Ire0(M3UKN — MHTETPaLysl B €IUHON reonH(OpPMaIIOHHON
cpene (I'MC) 6a3 nanHbIx o HaykaM o 3emiie U co3nanue I'MC ¢ kapTorpapuueckum BeO-IIPUI0KEHHUEM,
o0ecIieunBaroOIM AOCTYII K 3TUM 0a3aM reoJaHHbIX depe3 VIHTepHeT.

B I'eoduznueckom nentpe PAH peannszoBan BeO-noptan B BUAE HECKOIBKUX (DYHKIMOHHPYIOMINX
KapTorpapuIecKux CepBUCOB, K KOTOPBIM O00eCIIedeH yAaJIeHHBIH JOCTYII I MTOJIb30BATENeH C IEIb0
PETHOHATILHOTO aHAJIN3a T'e0JIoro-reo(pu3nuecKoil HHQOpMauy B MHTEPAKTUBHOM peskume. OCHOBHAs
KOMIIOHEHTa HHTEPAaKTUBHOTO MOJTyYeHHS U aHAJIN3a FE€0NPOCTPAHCTBEHHBIX TAHHBIX IT0 HAyKaM 0 3emJie
npeacTaBlieHa Ha0OPOM KapTOrpaduuecKiX CEpBUCOB MOPTaA.

GIS MODELING AND REGIONAL FORECASTING OF ORE DEPOSITS
V.1 Starostin, V.G.Gitis
Lomonosov Moscow State University (MSU, Russia)
star(@geol.msu.ru

The elements of a network GIS spatial data research technology and its application to the regional
forecast lead-zinc and copper deposits in Bulgaria are considered. The essential characteristics of the tech-
nology are: network access to data that can be distributed to remote servers and the user’s computer, the
modern methods of extracting relevant information from the data, implemented by means of operations
that do not require a specialist subject area in-depth training in the field of geoinformatics, high interac-
tivity and obviousness analysis. Technology is implemented in the network GIS GeoProcessor. Examples
presented in the paper demonstrate the efficiency of the system for scientific and applied research.

PaccMaTpuBaroOTCs 371€MEHTHI CETEBOM I'€OMH(OPMAIIIOHHOM TEXHOIOTUH IPOCTPAHCTBEHHOT'O MO-
nenupoBaHus reorpaduueckoit nnpopmarmu (I'1) u ee npuMeHeHHE K TPOTrHO3y CBUHIIOBO-IIMHKOBBIX U
MeIHBIX MecTopoxxaeHui bonrapun. CyliecTBEHHbBIMY XapaKTEpUCTUKaMHU TEXHOJIOTMH SIBJISIFOTCS: Ce-
TeBoli moctyn k ['M, koTopas MokeT ObITh pacmpeefieHa Ha yAaleHHBIX CepBepax W Ha KOMIBIOTEpE
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MOJIb30BATENsl; COBPEMEHHBIE METOABI U3BJICUEHUs! CYIIECTBEHHON MH(POPMAIMU U3 JTAaHHBIX, PEAIN30-
BaHHBIE C TIOMOIIBIO OTEpPaINii, He TPEOYIOMHNX OT CIEMUAINCTa MIPEIMETHON 00IacT yriryOIeHHOH
MOATOTOBKH B 00J1aCTH reOMH(OPMAaTHKH, BBICOKAs HHTEPAKTUBHOCTh U HATTISAHOCTh aHanu3a. TexHo-
norust peanmzoBana B cereBoil [ IC I'eollponieccop. Heckoapko mpuBeIeHHBIX TPUMEPOB MOKAa3bIBAIOT
3¢ PEKTUBHOCTD IPUMEHEHUS ATOH CUCTEMBI [UIs BBINOJHEHUS HAYUHBIX HCCIECAOBAaHNHN U PEIICHUS IPH-
KJIAaJHBIX 3a/1a4.

LARGE-SCALE MAPPING OF POTENTIAL VEGETATION USING TOPOGRAPHY
VARIABLES
A.N. Yakovleva
Far Eastern Federal University (FEFU, Russia)
anyakovleva@mail.ru

Based on the digital elevation model using GIS technologies we predicted spatial structure of the
potential forest vegetation in the State Nature Biosphere Reserve “Cedar Pad” (Primorsky krai), which
allowed to establish the nature of the spatial distribution of plant communities of different classification
units and to create maps of a potential vegetation. The modeling is based on establishing relationships
between features of vegetation communities and habitat factors, as well as topographic variables derived
from digital elevation model with GIS. The basic topographic variables and related environmental factors
that contribute to a picture of vegetation study area.

Ha ocHoBe 1u(poBOii MOAENN MECTHOCTH C HCIIOJIb30BAHHEM I€OMH(DOPMAIMOHHBIX TEXHOJIOTUH
CIPOTHO3MPOBAHA MPOCTPAHCTBEHHAS CTPYKTYpa MOTEHLUAIBHON JIECHONH pacTUTENBHOCTH TEPPUTOPHH
IN'ocynapcTeennoro npupoanoro ouocheproro 3anoseaanka “Kemposas mans” (IIpumopcekwnii kpait), 4to
MTO3BOJIMJIO YCTAHOBUTH XapaKkTep MPOCTPAaHCTBEHHOTO paclpeieeHnsl paCTUTENBHBIX COOOIIECTB pas-
HBIX KJ'IaCCI/I(l)I/IKaIH/IOHHBIX CAVHUI U IMOCTPOUTH KAapThl PACTUTCIBHOCTH. MO}IGJ’IHPOB&HI/IC OCHOBAHO
Ha YCTaHOBJICHUH CBSI3€H MEX Iy IPU3HAKaMH PACTUTEIBLHOTO IIOKPOBa M (PaKTOpaMH MECTOIIPOU3pacTa-
HUS, a TaKKe TonorpapuuaecKuMH epeMEHHBIMI, TTOJTyYeHHBIMHU Ha OCHOBE IIU(POBOI MoIenH penbeda
c nomouipto ['YIC. BriaeneHs! oCHOBHbIE TONOrpadnuecKue NepeMeHHbIE U CBA3aHHbIE C HUMHU 9KOJIOTU-
yeckue (pakropsl, 00ycIaBIMBarOIIe KAPTUHY PACTUTEILHOIO IOKPOBA HCCIEAYEMOM TeppUTOPUU.

INFORMATION AND COMPUTATIONAL TECHNOLOGIES, RESOURCES AND SERVICES
OF THE GEOPORTAL OF ICM SB RAS
O.E. Yakubailik
Institute of Computational Modeling SB RAS (ICM SB RAS, Russia)
oleg@icm.krasn.ru

Research in the field of development and implementation of complex software and technological
solutions for applied geographic spatial web systems and services (geoportals) are maintained in the ICM
SB RAS for many years. During these years various software technologies, data-processing software
were created. Corresponding results are presented in scientific articles, theses, implemented applications.

Geoportal of ICM SB RAS is software and technological tools, designed to solve two tasks: 1) scien-
tific research support — information and analytical services for research and educational projects carried
out in the ICM SB RAS and partner organizations (prepared spatial data are placed on the geoportal ICM
SB RAS); 2) development and implementation of software and technological tools for rapid develop-
ment of applied GIS web systems. In this context, the geoportal is a “sandbox” for debugging of new
technological solutions, a set of tools that can be implemented in based on it are applied bit processing.

The technological basis of the development is a set of software tools (program libraries and modules),
created in the paradigm of free & opens source software.
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APPLICATION OF INTERNATIONAL GEOLOGICAL DATA FORMATS FOR
GEOLOGICAL STUDY AND NATURE USE MANAGEMENT INFORMATION SYSTEMS
E.M. Yuon, L.E. Chesalov, K.N. Markov
State Research Centre VNIIgeosystem, (SRC VNIIgeosystem, Russia)
egor(@geosys.ru

One of the problems actual for Russian State Geological Survey is the providing of geological data
derived from the state geological works in modern form suitable for subsequent processing. In 2013, VNI-
Igeosystem in colloboration with VSEGEI started the large-scaled project of construction of the Internet-
based information system of digital geological data providing with the use of modern data transmission
technologies.

The system is based on server and specialized software which allow the users to receive promptly a
wide range of geological data in raster and vector format. The data include the geological maps of 1:200
000, 1:1 000 000, 1:2 500 000 scale, the fragments of seamless geological maps of 1:1 000 000 scale,
the schemes of zoning within the fragments of steamless maps, the data of 200 000 and 1 milllion State
Geological Map sets legends, full sets of 200 000 and 1 milllion State Geological Map.

Providing of this data is carried in modern international formats such as GeoSciML and web protocols
WES and WMS. In course of realization some problems emerge due mainly to the profoundness of data
elaboration. Russian information model of geological data providing is far more profound and detailed
than the foreign ones. Hence the main problem of using the international formats — they allow geological
data providing only at the cost of roughening and lesser detailing of the data. But this problem is pushed to
the sidelines if the service include its own glossaries and classifiers, not connected with the international
ones. In this case the involved international format can serve as transfer for data transmission between
Russian users.

THE CREATING OF THE SYNTHETIC PREDICTION MAPS ON THE BASIS OF GIS FOR
GEOLOGICAL MAPPING AREAS WITH A COMPLEX LANDSCAPE CONDITIONS
Yu. Yu.Yurchenko
A.P. Karpinsky Russian Geological Research Institute (VSEGEI, Russia)
Yuri_Yurchenko@yvsegei.ru, Yuri.yu.yurchenko@gmail.com

As aresult of research applied capabilities of geographic information systems (GIS) for create syn-
thetic prediction maps for the geological mapping of the territory, especially characterized by conditions
of the complex landscapes (increased reforesting and waterlogging, high thickness of Quaternary sedi-
ments). An original algorithm for visualization of different types of geological data based on geostatistical
modeling of the properties of objects of the prediction was developed. The practical implementation of the
study was produced on one of the experienced of polygons in the south of the Far East of Russia, which
characterized by complex geology and diverse mineragenous specialization and differentiated landscape
conditions. Based on the proposed methodical approach was delineated known ore objects, identified a
number of criteria noble type mineralization forecast for the area, and got the boundaries of the promising
areas for next stage of the exploration.

B pesynbTarte uccienoBaHuil MpUMEHEHBI BO3MOKHOCTH T€ONH(POPMALIMOHHBIX CUCTEM IIPH CO3.1a-
HUU CHHTETUYECKHUX MPOTHO3HBIX KapT IPH TeOJOTHYECKOM KapTorpadpupoBaHUU TEPPUTOPHUH, B OCO-
OEHHOCTH XapaKTEPHU3YIOILUXCS CIIOKHBIMU JIAaHJIATHBIMU 00CTaHOBKaMH (TIOBBIILICHHAS 3aJI6CCHHOCTh
1 3200JI09€HHOCTh, MOIITHOCTh Y€TBEPTHUHBIX OTJIOKEHUIT). PazpaboTan opurnHalbHBINA aNTOPUTM BU3Y-
aJIM3alUHU Pa3HOTHUITHBIX I€0JOrMUECKUX IaHHBIX, OCHOBAHHBIN HA F€OCTATHCTUYECKOM MOJEIINPOBAaHUH
CBOWCTB 00BEKTOB Nporuo3a. [IpakTuyueckas peanu3alisi HCCIEeI0BaHuUs IPOBEeHa Ha OTHOM U3 OIIBIT-
HBIX TIOJIMTOHOB Ha fore JlanmpHero BocToka, XapakTepU3yIOMETOCs CIOKHBIM I€0JOTHYECKUM CTpOe-
HUEM M Pa3HOILIAHOBON MUHEPAreHM4YeCKOH Creuali3annei, a Takke A GpepeHINpOBaHHBIMY JaHI-
maTHEIMK ycoBusiMH. Ha ocHOBe mpeaniaraeMoro METOAMYECKOro MoIX0/1a OKOHTYPEHbI U3BECTHBIE
pyAHbIE OOBEKTHI, BBIICICH PAJ KPUTEPUEB IIPOTHO3a OPYACHEHHUS 0JIarOpOJHOMETAIUTBHOTO THITA IS
JAHHOW TEppPUTOPHUH, YTOUHEHBI IPAHUIIBI IEPCIEKTUBHBIX IUIOUIAAEH AJI IOCTAHOBKU T'€0JI0ropa3Be-
JOYHBIX PaboT.
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TEOKPUOJIOTMYECKAS BA3A TAHHBIX CUBUPCKOM IIJIAT®OPMBI
Kuoswcun B.U., Kenesuax M.H., [[lunuyvina JI.H.
WucTtutyT Mep3noroBeaenus um. [1.M.Mensankosa CO PAH (UM3 CO PAH, Poccus)
Viz956@rambler.ru

B Hacroseii pabote npeacTaBieHa CTpyKTypa, coOpaHa 1 BBeleHa HH(POPMAIHS 110 TE€OKPHOIOTHH
Cunbupckoii uraThopMbl Ha OCHOBE T€OAMHAMHYECKOTO paiioHHpOBaHUs Tepputopnn. Mudopmarus B
T€OKPUOJIOTNYECcKOi 0a3e JaHHBIX cOOpaHa ¢ HCIOIb30BaHUEM ABYX MPOrpaMMHBIX poaykToB Delphi u
ARC GIS. B macrostiee Bpems 3Ta MHOOPMAIIHS CITYKUT JJIT 00SCTICUSHUST MHKCHEPHO-T€O0TOTMIEeCKIX
W3BICKaHHM, a TIIaBHOE [UI BCECTOPOHHETO aHaIn3a (paKTOPOB, BIMSIOLINX HAa H3MEHEHHSI BEUHON Mep3-
notel. [locnenuss pacpocTpaHeHa MPaKTUIECKH Ha BCEH HcCielyeMOoi TEppUTOPHH, HO TP TOM UMEET
CBOM 0COOEHHOCTH, KOTOPBIE TPEOYeTCs yUUTHIBATH IIPU OCBOCHHUHU. BO3MOXXHOCTH MaTeMaTHuecKoi 00-
pabOTKK TeOKPHOIIOTHUECKON HHpOpPMaKH, coxepxauieiicss B 6ase qaHHbIX CHOMPCKOH MIaThOpMBI,
Oynet BocTpeOoBaHa pu (PyHIAMEHTANBHBIX 3a/1a4aX U JIDKET B OCHOBY I'€OKPHOJIOTHYECKOH 6a3bl JaH-
HbIX Poccun.

OIIEHKA U3MEHEHMUS OJIEJEHEHUS CEBEPHOM YACTHU CPEJJMHHOI'O XPEBTA,
MACCHUBA ATHEM-YAITAKOH]I’)KA 1 KPOHOIIKOI'O ITIOJIYOCTPOBA HA KAMYATKE
BO BTOPO¥ IMOJIOBUHE XX - HAYAJIE XXI BB. 10 MATEPHAJIAM KOCMHAYECKHX
CHEMOK 1 HCTOPUYECKUM JAHHBIM
Mypaesvés A.A.

Wncturyt reorpaduu PAH (UI" PAH, Poccust)
anton-var@rambler.ru

1o maTepnanzam COBpeMEHHBIX KOCMUYECKHUX CHEMOK BBITIOTHEHA OIIEHKA IIJIOMIA ! OJIEICHEHHS Ce-
BepHoii yacti CpeanHHOro XpedTa, MaccuBa AnHel-Yamakonmka u Kponorkoro nomyoctposa Ha Kam-
yarke. /laHHbIe pallOHBI TPAKTUYECKN HE MOJIBEPKEHBI BIUSHUIO COBPEMEHHOTO aKTHBHOTO BYJKaHU3-
Ma. Beneacrue storo, koneGaHus ISAHUKOB B UX IIpezeiax 00yCIOBIEHBI, TPEXE BCEro, KIMMaTH4e-
CKUMH U3MEHEHUSIMH.

B xauecTBe MCXOOHBIX MaTEpUAIOB IJIS NCIIU(PPUPOBAHUS IPAHML] JIGAHUKOB OBUIM MCIOJIb30Ba-
HBI opTopekTHduLmpoBaHHbie Kocmuueckue cHUMKH ASTER 2002 r. (Ha ceBepHy1o 9acTh CpeJMHHOTO
xpebta), cHuMok WorldView-2 2010 r. (Ha maccuB AnHeli-Uamakonmka), cHuMok Landsat 2013 r. (Ha
Kponomkuii nommyoctpoB). Ha ocHOBE moJTydeHHBIX Pe3yIbTaTOB ASIIU(PPUPOBAHUS CO3JaHbl HU(POBBIE
KapThl TPaHUI] JISTHUKOB B BEKTOpHOM (hopmaTte B Kaprorpaduueckoit mpoekunn UTM WGS 1984. Tlo-
JyYeHHbIE aHHbIE OBUIM HCIOIB30BAaHbI AJIS OLIEHKH M3MEHEHHH, MPOU30MEAIINX C JeIHUKaMH paio-
HOB uccaenoBanuii ¢ 1950-x go 2002-2013 rr. s 5TOTO B Ka4€CTBE OCHOBHOTO MAacCHBa MCXOIHOM
nHpopMaimu OblIM UcTIONb30BaHbl naHHble KaTanora nexnukoB CCCP u aspodorocHumxm 1950r.

BrimonHeHHbIe pacuéThl CBHACTENLCTBYIOT O TOM, YTO OJIe/IEHeHHE TaHHBIX paitoHoB KamuaTku co-
kpamaercs. [To pe3ynpTaram ucciie1oBaHui, UIOMALL JIEAHUKOB ceBepHOI yactu CpeanHHOro Xpedra
cokparunack Ha 16,6%, MmaccuBa Anneli-Uamakonmka — Ha 19,2%, Kponomkoro m-oBa — Ha 22,9%. Co-
KpalleHue MJI0IIAAH JISHUKOB PaiiOHOB CCIEI0BaHUN COOTBETCTBYET M3MEHEHUIO OCHOBHBIX KIIMMATH-
YeCcKHX MoKa3aTesel — MOBBIEHHIO JIETHEH TeMIIepaTyphl BO3/lyXa M CHUKEHHIO KOJIMYECTBA TBEPIBIX
0Ca/IKOB.
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HH®OPMALIMOHHAS TEXHOJIOT'USI IOCTPOEHUSA IPOCTPAHCTBEHHOM
MOJEJIA PA3JTIOMHO-BJIOKOBBIX CTPYKTYP HA IIPUMEPE BAMKAJBCKOM
PAU®TOBOM 30HBI
U.I1.Cmpenvuenxo
HanmoHanbeHbIi uccnenoBatensckuii UpkyTckuit rocy1apcTBEHHbIH TEXHUYSCKUN YHUBEPCUTET
(HU UpI'TY, Poccus)
irinka_777.07@mail.ru

B macTosme#t paboTe mpeacTaBiieHa TEXHOJOTHS IMMOCTPOSHHUS TPEXMEPHBIX MOJEINEH pa3IoMHO-
OJIOKOBBIX CTPYKTYD, HEOOXOOMMBIX AJISI PELICHHs IMUPOKOTro Kpyra MpHKIagHbIX 3amad. OOocHoBa-
Ha HEOOXOJMMOCTh MX y4YeTa IPH ONpeNesIeHHN Pa3ApOOIICHHOCTH U OLEHKE YCTOHYUBOCTH T'€OJIOTH-
4ecKoi cpenbl. B xauectBe o0bekTa At OTpaOOTKH METOAMYECKUX HNPUEMOB CO3IAHUSI CTPYKTYPHO-
TEKTOHHYECKHUX Mojielniel BeiOpaHa balikanbsckas pudToBast 30Ha, Kak OTUH U3 HAUMEHEE CEHCMOYCTOM-
9UBBIX 00BEKTOB BocTounoit Cubupw.

TexHoorust OCHOBaHa Ha COBMEIIEHNH KoMITIekcoB mporpamm ArcGIS, Global Mapper u Paradigm
Geophysical. ABTOp BeI€NISI€T IBE OCHOBHBIE 331241 B PAMKaX TaKOI'0 TEXHOJIOIMYECKOTO0 I101X0/1a — IO~
CTpOEHHE ABYMEPHOI MO/IENHN Pa3pbIBHBIX HAPYILICHUH 1 CO3/IaHHE TPEXMEPHON MOJIETIN TEKTOHUUECKHX
OJIOKOB C YU4ETOM a3MMYTOB H YTJIOB MMaJACHUS pAa3IOMOB. AKIIEHT C/I€IaH Ha TEXHOJIOTUH MOJICIIUPOBAHUS
HaKJIOHHBIX TOBEPXHOCTEH Pa3iOMOB.

CpaBHUTEIBHBIN aHATH3 Pa3JIOMHO-0JIOKOBBIX CTPYKTYp B ILIAHE M B IPOCTPAHCTBE MO3BOJISICT Jla-
BaTh OoJiee MPaBIONOAOOHBIE OIIEHKH YCTOMYMBOCTH TE0JIOTHUECKON Cpebl HCCIeLyeMOl TEPPUTOPHH.

PA3BUTHE I/IHCI)OPMAI[PIOHHOﬁ OCHOBbI KOMIIVIEKCHbBIX I/ICCJIEI[OBAHI/Iﬁ
KPUOC®DEPHI
T.E. Xpomosa
Wuctutyt reorpadun PAH (MI' PAH, Poccust)
tkhromova@gmail.com

Kpuocdepa sBnsieTcs BakHEHIIEH COCTABHON YaCThIO KJIMMAaTU4ECKOM cucTeMbl 3eMiti. M3MeHeHus
KJIUMaTa B 3HAUYMTEIFHOW Mepe ONpEeeNsIoTCs B3auMOAEHCTBHEM KpHochepsl ¢ aTMocdepoil u okea-
HOoM. OJTHAaKO MHOTHE TMPOIECCHl TAKOTO B3aMMOJCHCTBHS U MX CIIEICTBUS M3YYEHBI HelocTaTouHo. K
TOMY € CaMH MPUPOIHBIE JIbIHI BEChMa U3MEHUUBEI, M B YCIOBUAX COBPEMEHHOTO TJIOOAILHOTO TO-
TETUIEHUS B KpHOCchepe MPOUCXOMIAT Cephe3Hble N3MEHEHUSI, PEe3yIbTaThl KOTOPBIX HOCAT TII00aTbHBIN
xapakrep. [IporHo3sl OyayHiero OKpyKaromiei cpe/bl U ajanTtalii HapOJIHOTO XO3SHCTBa K ee ObICT-
PBIM U3MEHEHHSM He MOTYT OBITh TMOHSTHI 0€3 TTyOO0KOTo aHaNN3a MPOIECCOB, ITPOUCXOISIINX B KPHO-
chepe. OTCYTCTBUE WM HEIOCTATOYHOCTh MH(pOpMAIMK 00 3TUX MPOIecCaX MPUBOAUT K COIMATBHO-
SKOHOMHYECKHM TOTepsM. DPGIEKTUBHAS OpraHU3alns UCTOPUICCKON W COBPEMEHHON WH(MOpMAINH,
BO3MOKHOCTB OBICTPOTO JOCTYIIA K HEOOXOAUMBIM JIAHHBIM SIBIISIOTCS OCHOBOM JIJIsl OTIEPATUBHOTO TPH-
HATHUS PENICHUH, CBI3aHHBIX C TPOTHO30M OIIACHBIX IPUPOTHBIX TIPOIIECCOB M aJaNTAINECH K N3MEHEHUSM
MIPUPOTHOM CPE/Ibl B paiioHaX pa3BUTHSI KOMIIOHEHTOB KpHOC(HEPHOTO KOMILIEKCA.

B nokmane mpencraBieHbl pe3ynbTaThl paboOT HANIPABICHHBIX HA pa3BUTHE WHMPACTPYKTYPHI TIPO-
CTPAHCTBEHHBIX JTAHHBIX JIJIS OIICHKH U ITPOTHO3a COCTOSHHSI KOMIIOHEHTOB KpHOC(EepHOTro KOMILIEKCa C
WCITOJIb30BAHUEM TEXHOJIOTUH WHTETPAINH HHPOPMAITMOHHBIX PECYPCOB, XPAHSIIIUXCS B PaCIpE/ICIICH-
HBIX CUCTE€Max JIaHHBIX, Ha web cepBepax u reonoprane MHcTuTyTa reorpaduu PAH B Buge 6a3 maHHBIX
Y METaJIaHHBIX, CTPYKTYPUPOBAHHBIX (PANIOB NaHHBIX, O0OBEKTHBIX (hailJIOB JaHHBIX, JICKTPOHHBIX aT-
JIacoB

94



MATHEMATIC MODELING OF NAT-
URAL PROCESSES. MATHEMATIC
METHODS OF INFORMATION ANALY-
SIS

MATEMATHUYECKOE MOJEJIMPOBA-
HHUE INPUPOJHBIX NPOUECCOB. UH-
POPMAIMOHHBIE TEXHOJIOI'HHA A
MATEMATHYECKHUE METOJIbI JJIA
N3YYEHUSA TIPUPOJHBIX IPOLEC-
COB B HAYKAX O 3EMJIE.
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ON THE SPEED AND ACCURACY OF ALGORITHMS FOR ATMOSPHERIC CORRECTION
OF THE VISIBLE AND UV SATELLITE IMAGES
V.V. Belov, M.V. Tarasenkov
V.E. Zuev Institute of Atmospheric Optics SB RAS (IAO SB RAS, Russia)
belov@iao.ru

Algorithms for reconstruction of the Earth’s surface reflection coefficient from the data of satellite
measurements are suggested that allow the main components of radiation forming its image to be taken
into account with different degrees of accuracy. The algorithms involve a solution of the radiative trans-
fer equation with the use of the linear systems theory, Monte Carlo method, approximation formulas,
and criterion of image isoplanarity. The algorithms are validated based on numerical experiments and
comparisons with results of calculations of other authors.

IMPROVEMENT OF TECHNIQUE OF ASSESSMENT OF GEOMECHANICAL CONDITION
OF GEOENVIRONMENT ACCORDING GEOACOUSTIC MONITORING DATA
P.A. Anikin!, LY. Rasskazov!, G.S. Tsitsiashvili’
! Mining Institute FEB RAS (MI FEB RAS, Russia)
2 Institute of Applied Mathematics FEB RAS (IPM FED RAS, Russia)
pav.anik@mail.ru

The results of long-term field studies of geomechanical status of rock massif for rockburst-risky field
“Antey” are presented in the paper. A new method for detecting of potentially hazard rock burst sites in
the rock massif was developed according to the results of geo-acoustical monitoring, based on the theory
of random graphs and connected components.

The regularities of formation of acoustically-active zones in the rock massif, which reflect changes in
geomechanical condition of geological environment, are described. A comprehensive indicator of rock-
burst hazard is offered according to last studies. It takes into account indicators of revealed changes in a
geoenvironment state at various stages of dangerous rock dynamical phenomena preparation. A complex
account of indicators allowed to improve the reliability of the forecast of hazard rock pressure events in
the field of uranium ore “Antey”.

B pabote nprBoaATCS pe3ynbTaTsl MHOTOJIETHIX HATYPHBIX HCCIIEIOBAaHUN T€OMEXaHHYECKOTO CO-
CTOSIHUSI MAaCCHBA TOPHBIX MIOPOJ] yIapOOIIACHOTO MECTOpOoXxIeHus «AHTei». [1o pesynbraTam reoaky-
CTMYECKOTO0 MOHHUTOpPHHTa pa3paboTaHa HOBas METOAMKA BBIAEICHHSA MOTEHIHAIBHO yIapOOIacHBIX
YYacTKOB B MacCHBE TOPHBIX MOPOJ, Oa3upyroMmasics Ha UCIIONB30BaHUH TEOPHUU CIyYalHBIX TrpadoB U
KOMIIOHEHT CBA3HOCTH.

OnuCHIBAIOTCS 3aKOHOMEPHOCTH (POPMHUPOBAHUSI aKyCTUYECKH aKTUBHBIX 30H B MAaCCHBE TOPHBIX
MOPO/I, KOTOPbIE OTpa)katoT U3MEHEHUE T€OMEXaHUYECKOTI0 COCTOsIHUA reocpesl. I1o pesynpraram nc-
CIIeZIOBaHUI TpeayaraeTcss KOMIUIEKCHBIM ITOKa3aTellb yAapOOIacHOCTH, YYUTHIBAIONINI BBISIBICHHBIC
MPU3HAKK U3MEHEHHUS COCTOSHHS T€OCpebl HA Pa3IMYHBIX CTAIMIX MOATOTOBKH K OMACHBIM TOPHO-
JUHAMAYECKUM SIBIICHHSM. Takoi KOMITJIEKCHBIHN y4eT MPU3HAKOB TIO3BOJIMII HaM HOBBICHTH HAJAEKHOCTh
MIPOTHO32 OMACHBIX MPOSBICHUI TOPHOTO NaBJICHUS HA MECTOPOXKICHUH YPAaHOBBIX Py «AHTEH».

INFORMATIONAL COMPUTATIONAL SYSTEM FOR VARIATIONAL DATA
ASSIMILATION “INM RAS - BLACK SEA”
N.A. Aseev, N.B. Zakharova, V.1. Agoshkov, E.I. Parmuzin, M.V. Assovskiy, V.V. Fomin
Institute of Numerical Mathematics RAS (INM RAS, Russia)
aseev_nik@mail.ru

Currently significant number of countries are interested in development of Information-
computational systems (ICS) using different observation data assimilation procedures. The development
of ICS for data assimilation procedures is one of multidisciplinary problems that needs to apply modern
results from different disciplines and recent developments in: mathematical modeling; physics; infor-
matics; inverse problems; numerical methods theory; numerical algebra and scientific computing.
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ICS of variational data assimilation of observation data in models of hydrodynamics of the Black
and Azov seas «INM RAS - Black Sea» are being developed in the INM RAS. The ICS is intended for
the analysis and solution of complex inverse problems for nonlinear mathematical models of geophysi-
cal fluid dynamics. The primary applications of the system are the tasks of circulation, monitoring and
forecasting of the main Black sea hydrophysical fields.

Major distinctive features of this system is that it is designed for modern high-performance personal
computers, it can assimilate the input observation data (temperature, sea level), including operational
information, and it is possible to represent the output data (temperature, sea level, salinity and circulation)
graphically and textually. One can use the ICS over the Internet (www.adeq.inm.ras.ru).

This study was supported by the Russian Foundation for Basic Research (project Ne13-01-00753,
14-01-31195) program of the Presidium of the Russian Academy of Sciences (project Ne23 “Black Sea
as an imitational ocean model”).

B HacTositmee BpeMs B pAne CTpaH IPOBOISTCS WHTEHCHBHBIE pa3paboTku MHpopmarmoHnHO-
BerancutenbHbIx cucteM (MBC) ¢ ucrmons3oBaHreM MpOIEnyp aCCUMUIISIMUA («YCBOSHUS») JaHHBIX
HaOOeHNH (CITy THUKOBBIX, KOpaOenbHBIX U 1p.). PazpaboTka n coznanne coBpemeHHsx IBC oTtHO-
CATCS K MeXIUCIUTUTMHAPHBIM QyHIaMEHTAIBHBIM IIPO0IeMaM HHPOPMATUKA, MATEMATUKH, (PU3HUKH, H
MHOTHUX APYTHX HAIpaBICHUI HAYKN U TEXHUKH.

B HuctutyTe BRIYHMCINTENRHON MaTeMaTuku Poccuiickoii akanemun Hayk (MBM PAH) pa3pa6o-
taHa MHQOpPMaIMOHHO-BBIUMCIINTENbHAS CUCTEMA BapHallMOHHOW aCCUMIIIAIIMHN JAHHBIX HaOII0AeHUI
B MOJIEJISIX ruporepMoanHaMuk YepHoro u AzoBckoro mopein «MMBM PAH — Uepnoe mope». UBC
«IBM PAH — Yepnoe mope» mnpenHa3HaueHa AJs aHajIu3a U PEeLeHHs CIOXKHBIX OOpaTHBIX 3a4ad U
3a/1a4 yIpaBIeHUS IS HETMHEHHBIX MaTeMaTHICCKUX MOJIeNel Teodu3ndeckoit ruapoanHaMukn. Oc-
HOBHBIM IPUIIOKEHUEM CHCTEMBI ABISIOTCS 33a4H O LUPKYJISIIUYA, MOHUTOPUHIE M POTHO3UPOBAHUHU
OCHOBHBIX THAPOHU3NIECKUX mosieii YepHoTro MopsL.

OgHuME U3 0COOCHHOCTEH 3TOI CHUCTEMBI SIBJISIETCSI TO, YTO OHA MpeJHA3HAYCHA ISl COBPEMEHHBIX
BBICOKOTIPOM3BOUTEIHHBIX TEPCOHATFHBIX KOMITBIOTEPOB, ACCHMIIIMPYET BXOIHBIE TaHHBIE HaOIrO/1e-
HU# (TeMIiepatypa, ypoBeHb OKeaHa), B TOM YHCIIE ONePaTUBHBIC, U MPEICTABISCT BEIXOIHBIC TaHHBIS
(Temmepatypa, YpOBEHb, COJIEHOCTh M IIUPKYJIAINIO) B TpapHUECKOM U TeKCTOBOM Buae. Cructema mos-
BOJIICT €€ UCIIOJIb30BaHue uepe3 nHTepHeT (Www.adeq.inm.ras.ru).

[lannas paboTa BbINONHEHa IpH nojaepkke Poccuiickoro ¢onma ¢pyHIaMeHTaIbHBIX HCCIEeI0Ba-
Huid (mpoekthl Nel13-01-00753, 14-01-31195-mon_a) m nporpammel I[pesuanyma PAH (mpoext Ne23
«YepHoe MOpe KaKk UMUTALIMOHHAS MOJIENTb OKEaHay).

ANALYSIS OF THE DYNAMICS PROBABILISTIC PARAMETERS OF THE SEISMIC
REGIME BEFORE STRONG EARTHQUAKES OF KAMCHATKA REGION
V.V. Bogdanov, A.V. Paviov
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS (IKIR FEB RAS, Russia)

pavlov@ikir.ru

Analysis changes in the seismic regime Kamchatka region before strong earthquakes with energy
class K > 14,6 for the period 1962 — 2013 was carried out on the basis of a probabilistic model of seismic
events catalogue. Time series of probabilities of earthquakes at determined intervals of coordinates and
energy class were calculated. Analysis of the probabilistic time series showed that during the time periods
before some strong earthquakes, the probabilities increased and became higher than the average long-term
values.

Ha ocHOBe BepoATHOCTHOW MOJIENH KaTanora CeiiCMIYeCKIX COOBITHI TPOBEIEH aHAIHN3 H3MEHEHU I
B ceificMUYeCcKOM pexxume KaMuaTcKoro peruona rnepe CUIbHbIMU 36MIICTPSICEHISIMU C SHEPTETUYECKUM
KkiaccoMm K>14,6 3a nepuoj 1962 — 2013 rr. beuiu Ber4uciieHbl BpeMEHHBIE PsiJIbl BEPOSITHOCTEH Monaja-
HUS 3eMIIETPSICEHUM B 3aJJaHHBIC HHTEPBAJILI KOOPAUHAT U SHEPTeTUUECKOTO Kiacca. AHAIN3 MOJTy4eH-
HBIX BpPEMEHHBIX PAJIOB BEPOSITHOCTEN MOKa3ajl, YTO BO BPEMEHHBIE MEPUO/IbI, TIPEAIIECTBOBABIIUE PALY
KPYIHBIX 3eMIICTPSICEHUM, HAOMI0IaICs POCT 3HAYCHUM BEPOSITHOCTEH, KOTOpPhIE MPEBBILLIAIN CPEIHUE
MHOTOJIETHHE 3HAYEHUSL.
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FORECAST STATUS OF ARCTIC SEA ICE EXTENT
A.N.Chetyrbotsky' , V.A.Chetyrbotsky’
! Far East Geology Institute of the Russian Academy of Sciences (FEGI RAS, Russia)
2 Moscow State University (MSU, Russia)
Chetyrbotsky@yandex.ru, vel4232@gmail.com

Under the provisions of the resource - the model of consumer assessment of the state of the Arctic
ice cover (ALP) for the period 2013-2113 yearsCalculations show that the dynamics of the area ALP are
determined by 3 harmonics. Their periods are 4- e, 12 and 720 months. The average annual state ALP
2020 will remain at the current state (at the 2013 level). Its maximum area will come by about 2043. This
result is virtually identical to the forecast made in the AARI. In both cases, the increased area of the ALP
will ¢ 2020 to 2040, with the achievement of a maximum in the period from 2030 to 2035.

B pamkax mososkeHHH CHUCTEMBI pecypc — MOTPEOUTENs pa3padoTaHa MOAETh OICHKH COCTOSHIS
Apxkruyeckoro jeasHoro nokpona (AJIIT) va nepuon 2013-2113 rr. PacueTsl noka3pIBaioT, YTO AMHA-
muka torormanu AJIIT onpenensites 3-Ms rapMonukamu. VX mepuosl coctaBisior 4-e, 12 u 720 mecs-
ueB. Cpennerogosoe coctosture AJIIT no 2020 roga octanercst Ha ypoBHE COBPEMEHHOT'O COCTOSIHUSA (Ha
ypoae 2013 rozna). MakcumyM ero mionaay 0yaeT mpuxoanThes mpumepHo Ha 2043 rox. 10T pe3yib-
TaT MPAKTHICCKH COBIagacT ¢ BBIMONHEHHBIM B AAHUWU nporno3om. B 00oux ciydasx IMOBBIIICHHAS
mnomaab AJIIT oxumaercs ¢ 2020 mo 2040 rox, ¢ moctmwxeHnemM Mmakcumyma B riepuo ¢ 2030 mo 2035 rr.

COMPARATIVE ANALYSIS OF EPITHERMAL DEPOSITS BASED ON VARIATION OF
GOLD-SILVER RATIO IN ORES
LA. Chizhova, A.V. Volkov, K.V. Lobanov
The Institute of Geology of Ore Deposits, Petrography, Mineralogy, and Geochemistry
(IGEM RAS, Russia)
tchijova@igem.ru

Comparative analysis of epithermal deposits has been executed based on variation of gold-silver ratio
in ores. For this purpose the database on 515 deposits over the world has been created. It contains the full
information on their geographical co-ordinates, reserves and average grade (gold and silver).

The statistical analysis of distribution of gold-silver ratio and application of EM-algorithm
(Expectation-Maximization) for separation of probability distribution mixture has allowed to define the
boundaries for definition of gold-silver specialization of deposits: mainly silver (less than 1:250), gold-
silver (1:250-1:25), mainly gold (more than 1:25). For more detailed classification the last group can be
presented as mixture of 4 allocations with boundaries (1:25-1:8, 1:8-1:3, 1:3-1.2:1, more than 1.2).

So we have received the science-based summary about gold-silver specialization of different coun-
tries, the Central and South Americas, the Northeast of Russia. The North America, Thetis, Northeast of
Asia, Oceania and Australia are classified as mainly gold.

The comparison of epithermal deposit parameters is executed using the databases in 2011 (database
of authors) and 1985 (Mosier et al. // U.S. geol. Surv. Bulletin. 1985). It seems, that for the last 25 years
the total reserves of epithermal deposits have grown in 7 (for gold), and 3 (for silver) times, and the
common tonnage — in 19 times. In this connection there was increasing of indicator Au/Ag ratio in 2.1
times.

[IpoBeneH cpaBHUTENBHBIN aHATN3 SMUTEPMAIBHBIX MECTOPOXKICHUN HAa OCHOBE M3YYEHUS BapHa-
LU 30JI0TOTO CepeOPSTHOTO OTHOIICHUS B pyAax. [y aToro co3nana 6a3a qaHHbIX 1Mo 515 mectopoxie-
HUSM MHUPA, BKITFOYAIONIAs TOJTHYI0 HH()OPMAIIHIO OTHOCHTENBHO X TeorpadpuyecKix KOOpHAT, 3aria-
COB U cOfiep KaHui (30510Ta U cepedpa).

CraTucTHYecKuii aHAIIN3 pacIipeIeIeHUs ITapaMeTPOB 30JI0TO-CePeOPSTHOTO OTHOIICHUS U IPUMEHE-
nue EM-anroputma (Expectation-Maximization) Iisl pa3fielIeHUs CMECH paclpeesieHuii BeposSTHOCTEH
MTO3BOJIMIT OTIPEAETIATH TPAHUIIBI TS OTIPEIeTICHNS 30JI0TON CepeOpHON CIeaT3allii MeCTOPOXKIe-
HU: cyliecTBeHHO cepebpsiabie (MeHee 1:250), 3omoTo-cepedpsiable (1:250-1:25), cyiiecTBeHHO 30510~
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ThIe (Oonee 1:25). [lns Oonee AeTanbHOM KIIaCCU(UKAIIMY ITOCIEIHSS TPYIIa MOXKET ObITh IPECTaBICHA
Kak cMech 4 pacupeznenennii ¢ rpanunamu (1:25-1:8, 1:8-1:3, 1:3-1.2:1, 6omee 1.2).

BrImonHeHHbIE BBIYHUCIICHUS MMO3BOJIMIIHA TTOJYYUTh OOOCHOBAHHBIN BEIBOJ O 30JIOTO-CEpeOpsIHOM
cnenuanu3anvu psaa crpas, LlenrpamsHoit u HOxHON Amepuk, CeBepo-Boctoka Poccuu. CeBepHas
Awmepuka, Tetnc, ceBepo-BocToka Aznm, OkeaHust 1 ABCTpaius Kiaccu(UIIUPOBAHBI KaK CyIeCTBEH-
HO 30JI0THIE.

[IpoBeneHo cpaBHEHUE TaPaMETPOB MUTEPMATBHBIX MECTOPOKICHUH Mupa 1o JaHHbM 2011 1. (Oa-
3a maHHBIX aBTOpoB) U 1985 r. (Mosier et al. / U.S. geol. Surv. Bulletin. 1985). 3a nocnenauue 25 net
o01THre 3armackl YBEIHMUMWINCE: B 7 pa3 1Mo 30J10TY; B 3 pa3a 1o cepedpy. OOmuii TOHHAXK yBETHIUICS B 19
pa3. COOTBETCTBEHHO 30JI0TO-CEPEOPSHOE OTHOILICHUE YBEIUYHUIOCH B 2.1 pas.

MATHEMATICAL METHODS OF ANALYSIS OF SPATIAL AND TEMPORAL
REGULARITIES OF GEODYNAMIC PROCESS
A.A. Dolgayaj’ 2 A.V. Vikulin!, D.R. Akmanova’
! Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2 Kamchatka State Technical University (KamchatSTU, Russia)
adolgaya@kscnet.ru

The paper presents the authors’ specially developed and modernized classic methods of investiga-
tion of spatial and temporal regularities of geodynamic (seismic and volcanic) process. To study the
periodicity of seismicity and volcanism is carried out with methods of spectral and spectral-correlation
analysis. The results obtained are checked for stability. The approach developed by the authors is based on
the analysis of “quasi-phase” diagrams with axis magnitude M — time t. This diagrams display values of
statistical significance of analyzed data collection of certain magnitude range and time interval. Presence
of enclosed concentrical contours of different values on the confidence probability on such planes in ac-
cordance with well-known concepts of statistical physics determines the analyzed regional geodynamic
process as periodic and/or quasi-periodic. Investigation of spatial patterns is carried out with authors’
method, created for studying migration of seismic and volcanic activity. Authors have developed special
data-processing systems to conduct research with described methods. These programs are protected by
copyright certificates.

B pabote mpencraBieHs MpUMEHsIEMbIE aBTOPaMHU KaK CIIEIHATFHO pa3padoTaHHbBIE, TaK U MOJIEP-
HU3UPOBAHHBIE KIIACCUYECKUE METOJUKU UCCIIEIOBAaHUS IIPOCTPAHCTBEHHBIX U BPEMEHHBIX 3aKOHOMED-
HOCTEH TeOMHAMHUYECKOT0 (CEHCMUYECKOT0 M BYJIKAaHWYECKOro) mpornecca. [ u3ydeHns nepuoand-
HOCTH CEMCMUYHOCTH U BYJKaHHU3Ma aBTOPAMU MPUMEHSIIOTCSI METO/IbI CIEKTPAIBHOTO U CIIEKTPAIbHO-
KOPPEISLMOHHOrO aHanu3a. IloaydaemMele ¢ MX MOMOILBIO PE3YJBTAThI IPOBEPSIOTCS 3aTEM Ha YCTOMW-
YMBOCTh. B 0CHOBE pa3paboTaHHOIO aBTOPAaMH IOAXO0/a JIEKHUT PACCMOTPEHNE «KBa3nU(a30BbIX» ILIOC-
KocTel MarHutyja M — Bpems t, Ha KOTOpBIE HAHOCATCS 3HAYEHMsI YPOBHS CTATUCTUYECKOW 3HAYMMO-
CTH aHAJIN3HPYEMOH 3aKOHOMEPHOCTH, COOTBETCTBYIOLIEH paclpeneIeHNI0 ONPENEICHHON COBOKYITHO-
CTH COOBITUH HEKOTO0 MarHMTYJHOTO JHara3oHa 1Mo KOHKPETHOMY BPEMEHHOMY MHTepBaly. Hamnune
3aMKHYTBIX BIJIOKEHHBIX IPYT B Jpyra M30JMHUN Pa3HBIX 3HAYCHHWU NOBEPHUTENBHOH BEPOSITHOCTU Ha
TaKUX TIOCKOCTSIX B COOTBETCTBHHU C U3BECTHBIMU IPEICTABICHUAMH CTATUCTUYECKOH (DU3UKH OTIpee-
JISIOT UCCIIEyeMBI peTHOHATBHBIN TeOAMHAMHUYECKUH MPOoIlecC KaK MepUoTNIeCKUi H/MIH KBa3HIIepH-
onuyeckuil. MccnenoBaHue MpOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEN MPOBOJUTCS ¢ UCIIOJIB30BAHUEM CO-
3IaHHOM aBTOpaMH METOJMKHU U3YyUYEHHUS] MUTPALIMU CEHCMUYECKON U BYJIKAHUYECKON aKTUBHOCTH. J1ist
MIPOBEICHHUS UCCIIEJOBAHUM C TIOMOIIBIO yKa3aHHBIX METOANK aBTOPaMH pa3padoTaHbl HHPOPMALIMOHHO-
BBIYMCIIUTENIBHBIE CHCTEMBI, 3AILUIIEHHbIE ABTOPCKUMHU CBUJETEIBCTBAMH.
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ON MODELING OF GEODYNAMIC PROCESS
A.A. Dolgaya® 2, A.V. Vikulin!, D.R. Akmanova'
! Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2 Kamchatka State Technical University (KamchatSTU, Russia)
adolgaya@kscnet.ru

The paper studies the regularities of planetary wave geodynamic process using mathematical mod-
eling methods. As a result of modeling of spatial and temporal patterns of geodynamic (seismic and
volcanic) process within the world most active regions using the method developed by the authors the
conclusion is that migration is a characteristic property of seismicity and volcanism. The dependences
between energy and speed parameters of processes, revealed in the study, are characterized by the pa-
rameter p, sensitive to geodynamic settings in the region — subduction and spreading. Parameter p tends
to be “conserved”, that allow us to consider it as an analogue of the geodynamic momentum. Study of
temporal patterns of geodynamic activity revealed the “main” period of geodynamic process of 250 years
and its even aliquot periods that may be an effect of geodynamic active zones be a closed system. The
results obtained allow a new approach to the consideration of the nature of the geodynamic process and
create fundamentally new physical models describing the geodynamic processes in the active zones of
the planet, based on seismic, volcanic and tectonic data.

Pabota mocasimeHa uccae0BaHUI0 3aKOHOMEPHOCTEH BOJTHOBOTO TUTAHETAPHOTO T€0IMHAMHYECKO-
ro mpouecca ¢ IOMOIIbI0 METO/I0B MaTEMATHYECKOT0 MOJEINPOBaHus. B pe3ynbTaTe MoaeaupoBaHus
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH Ie0ANHAMHUYECKOro (CeHCMUYECKOro U ByJIKaHUYe-
CKOT0) TIpoIiecca B Ipe/ieiax Hanboiee akTHBHBIX PETHOHOB TUTaHETHI C MCTIOJIb30BaHIEM pa3padoTaHHO-
ro aBTOpaMM METOJia CJIeJIaH BBIBOJ O TOM, UYTO MPOLIECC MUTPALNH ABISAETCS XapaKTEPHBIM CBOMCTBOM
CEHCMUYHOCTH W BYJIKaHW3Ma. BBISBIIEHHBIE B XOJ€ MCCIEOBAHUS 3aBUCHMOCTH MEXIy DHEpreTHde-
CKUMH U CKOPOCTHBIMHU MapaMeTpaMu MPOLECCOB XapaKTePU3yIOTCA apaMeTPOM p, OKa3aBIIUMCS UyB-
CTBHUTEIBHBIM K T€OJMHAMUYECKHM OOCTaHOBKAM B PETMOHAX — CXKATHIO W pacTspkeHuro. [lapametp p
MPOSBIIAET TEHACHLUHUIO K COXPAaHEHUIO, YTO MO3BOJISIET pACCMATPUBATh €r0 KaK aHAJIOI reoJuHaMu4e-
CKOTo MMIyJbca. VcciiemoBaHre BpEMEHHBIX 3aKOHOMEPHOCTEH Ie0JMHAMHYECKOro Mporiecca M03Bo-
JINJIO BBISIBUTH OCHOBHOM MEPHOJ I€0IMHAMUYECKOr0 Tpoliecca, paBHbIA 250 JeT, U YeTHbIe KpaTHBIE
€My MEPHOABI, YTO MOXKET SBIATHCS CIEICTBUEM 3aMKHYTOCTH F€OJJMHAMUYECKH aKTHUBHBIX MOSICOB IpYT
Ha npyra. [lony4yeHHbIe pe3ybTaThl HO3BOJIAIOT IO-HOBOMY HOJAXOAUTH K PACCMOTPEHUIO IPUPOIBI [E0-
JUHAMHYECKOTO TIpoLiecca U CTPOUTH MPUHIMITHAIBHO HOBBIC (pr3nvecKre MOAEIH, OUCHIBAIOIINE T€0-
JUHAMHUYECKHE MTPOLIECCHl B AKTUBHBIX MOSICAX IUIAHETHI, ONMUPASICh HA CEHCMUYECKHUE, BYIKAHUYECKUE U
TEKTOHUYECKHE JaHHBIE.

GENERALIZATION OF SPATIAL GEOCHEMICAL INFORMATION USING CLUSTERING
A.A. Doroshkov
A.P. Vinogradov Institute of Geochemistry (IGS SB RAS, Russia)
rendrom@gmail.com

Building of a geochemical surface is one of the most common techniques of geochemical data analyt-
ical processing. But using of the technique is not optimal in all cases. Often there are situations when the
source data, due to their origin or kind of sampling, are not suitable for applying the techniques of spatial
interpolation to them. Then, other techniques and approaches are used to obtain statistical information.
One of these techniques is hierarchical clustering method, which is used for the database of the Institute
of Geochemistry. The method inherits the principles of cluster analysis, however the main characteristic
of clustering are the spatial attributes of objects and a matrix of distance between them.

The main feature of the method of hierarchical clustering is multilevel system of cartographic data,
based upon the scalability and the appropriate changes in spatial characteristics.

The method consist in indexing of a database by grouping which is produced using spatial intersection
between a variety of lower level objects and higher level ones. The statistical characteristics calculated
for each cluster are based on the objects intersected by the cluster. Using this technique allows to ob-
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tain a variety of options for giving of information for different scales of areas covered by geochemical
investigation, and to target those parameters that are necessary for a specific task values.

[MocTpoeHre TeOXUMHUYECKOTO TIOJIS SBJISICTCS OJHUM W3 HanOosee pacipOCTPaHEHHBIX METOJ/OB
AHATUTHIECKON 00pabOTKH TeOXMMHUYECKIX MaHHBIX. Ho He BO BCeX CiIydasX HCIIOIh30BaHUE JTAHHOTO
MeToj1a OyIeT ONTUMAITbHBIM. YacTo BOSHUKAIOT CUTYAIUH, KOTIa UICXOTHBIC JJAHHBIC, B CUITY CBOSH IpH-
POIBI I XapaKTepa OpoOOBaHMS, HE TOAXOIAT IS MPUMEHEHHS K HUM METOJIOB IIPOCTPAHCTBEHHOM
uHTepnoNAHy. Toraa Uit NOMyYeHHsT CTATUCTHYECKOW MHPOPMAIIMU HCIIONB3YIOTCS APYTUE METOIBI U
moaxoabl. OTHUM U3 TaKUX METOIOB SIBJISICTCS] BBEJCHHBIN B SKCIUTyaTAIUIO IS 0a3bl JaHHBIX MHCTH-
TyTa T€OXUMHH METOJ UEPAPXUUECKOHN KiIacTepU3ali. DTOT METOJ HacJIeAyeT NPUHLIMIIBI KIIACTEPHOTO
aHaM3a, HO OCHOBHOM XapaKTEPUCTUKOMN BBIICICHUS KIACTEPOB SIBISIFOTCS MPOCTPAHCTBEHHBIE aTpUOy-
THI 00BEKTOB U MAaTPHIIA PACCTOSHUS MEXITy HUMHU.

B ocHOBY MeTona nepapXuuecKkoi KIacTepu3aluy MOJI0KEHa MHOTOYPOBHEBAsSI CUCTEMa KapTorpa-
(mvecKkux TaHHBIX, ONMMPAIOMIASNCS HAa MacIITaOWPyeMOCTh W COOTBETCTBYIOIIME € M3MEHEHUS Ipo-
CTPaHCTBEHHBIX XapaKTEPUCTHK.

CyTh MeTOJa 3aKII0YAETCA B MHACKCHPOBAHUH 0a3bl MAaHHBIX IMyTEM TPYIITHPOBKHU, KOTOpAs TIPo-
M3BOAMTHCS MPH MOMOIIU MPOCTPAHCTBEHHOTO 3aIlpoca MEPEeCceveHus IrpaHul] 00bEeKTa MEHEe HU3KOTO
YPOBHS K MHOXECTBY 0OBEKTOB 00JIee BBICOKOTO YPOBHS. JlJIs Ka’KI0T0 KilacTepa pacCUNTHIBAIOTCS CTa-
TUCTHYECKHE XapaKTEPUCTUKU Ha OCHOBE OOBEKTOB, ITepeceKaeMbIX TaHHBIM KiacTepoM. [Ipu ucmonb3o-
BaHHUH dTOW METOJIMKH MOKHO MOJTy9aTh MHOKECTBO BAPUAHTOB MPECTABICHNUS WH()OPMAINH JTS pas3-
HBIX MacIITaboB IJIOMIA/Ieil, OXBaUeHHBIX TEOXUMHUYECKUMHU MMOUCKAMHU, U OPUEHTHPOBATHCS TIPH ITOM
Ha T€ MapaMeTPhl, KOTOPHIE SIBISIFOTCS HEOOXOAMMBIMU ISl PEIICHUSI KOHKPETHOH 3a7a91 3HAYCHUI.

METHOD OF IONOSPHERIC PARAMETERS MODELING AND DETECTION OF
ANOMALIES ON THE BASIS OF MULTICOMPONENT MODEL
N.V. Fetisova (Glushkova)" 2, O.V. Mandrikova® ?
! Institute of Cosmophysical Research and Radio Wave Propagation (IKIR FEB RAS , Russia)
2 Kamchatka State Technical University (KamchatSTU, Russia)
nv.glushkova@yandex.ru

The present paper is aimed at the creation of new mathematical tools for ionospheric parameter
analysis and detection of anomalies, which occur during ionospheric disturbances. In the paper we have
suggested a multicomponent model of ionospheric parameters, which makes it possible to perform the
analysis of the ionospheric dynamic mode, receive predictions about parameter variations, and detect
anomalies in periods of disturbances. The multicomponent model also allows us to fill missing values in
critical frequency data taking into account diurnal and seasonal variations. Identification of the model is
based on combining the wavelet transform with autoregressive integrated moving average methods. The
approximations of the ionospheric critical frequency time variation for regions located in Kamchatka
and Magadan were obtained. The analysis of the calm variation of the parameters was performed, the
5-hour prediction was made, and anomalies occurring in periods of increased solar activity and prior to
strong earthquakes in Kamchatka were discovered in the ionosphere. The developed method is useful for
studying the properties of ionospheric perturbations, obtaining information about various parameters of
ionospheric plasma irregularities and the dynamic mode of these parameters.

Pabota HampaBiieHa Ha CO3/laHKME CPEACTB aHAIM3a HOHOCPEPHBIX MapaMETPOB U BBISBICHUS aHO-
MaJIii, BOZHUKAIOIINX B IEpHoIbI HOHOC(hEpHBIX Bo3MyIeHuil. [IpeaioskeHa MHOTOKOMIIOHEHTHAS MO-
JeTib TapaMeTPOB MOHOCQEPBI, MO3BOJISIONIAs BHIITOIHATh aHAIN3 JUHAMHYECKOTO PEeKUMa HOHOChe-
PBl, IOJIy4aTh IPOrHO3 O BAPUALMAX IaPaMETPOB U BBISABIATh AHOMAIMY B IIEPUO/Ibl BO3MYyLIeHU. Mo-
JeNb TaKKe MO3BOJISET 3alOJHUTh MPOMYCKH B NaHHBIX KPUTHYECKON YaCTOTHI C Y4ETOM UX CYTOYHO-
TO W CE30HHOTO Xoja. MneHTudukanus Moielid OCHOBaHa Ha COBMEILCHUH BEHBIET-IIpeoOpa3oBaHus
C METOaMHU aBTOPETPECCUU-TIPONHTETPUPOBAHHOTIO CKONB3SIIETO cpeanero. IlocTpoeHs! annpokcuMa-
UM TapaMeTPOB KPUTUIECKOW 4acTOThl HOHOCheph! aist paiioHoB KamuaTku m Maragana. BeimonaneH
aHaJIN3 CIIOKOMHOI0 X0/1a apaMeTPOB, IOCTPOEH MIPOTHO3 C LIAroM YNPEXACHUS 10 ISTH 4acOB U BbI-
SIBJICHBl aHOMAJIMHM B MOHOC(epe, BO3HUKAIONINE B MEPUOIBI TIOBBIIIEHHON COMTHEYHOH aKTUBHOCTH, a
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TaK)Ke HaKaHyHE U B MOMEHTHI CHIIBHBIX 3emiieTpsiceHnid Ha Kamuartke. PaspabotanHslil MeTO MoJIe3eH
JUTS M3yYeHHS CBOWCTB MOHOC(EPHBIX BO3MYIICHNH, MOTYyYSHHS CBEICHUH O apameTpax HEeOJHOPO/I-
HOCTEeW HOHOC(EPHOI! MIIa3MBl, a TAKKE X JUHAMHYECKOM PEXHIME.

PHYSICO-CHEMICAL MODELING OF SNOW CHEMICAL COMPOSITION NEAR
INDUSTRIAL CENTERS OF THE MURMANSK REGION
T.T. Gorbacheva, S.I. Mazukhina, S.V.Ivanov
Institute Industrial Ecology Problems of the North KSC RAS (INEP KSC RAS, Russia)
gorbacheva@inep.ksc.ru

The work provides an expanded investigation of chemical composition of snow precipitations from
the areas subjected to intensive aerotechnogenic load from large industrial enterprises in the Murmansk
region. The results of direct analytical definition are combined with the results of physical and chemical
modeling based on Selector program complex within the framework of a A/-B-Br-Ar-He-Ne-C-Ca-CI-F-
K-Mg-Mn-N-Na-P-S-Si-Sr-Cu-Zn-H-O-esystem. The most encouraging are the modelling results for the
samples having equivalent cation-anion sums ratio in the mineral acids, where the sums are expressed
in normal concentrations. The obtained data have practical value for forecast of changes in migratory
activity of pollutants under conditions of decreasing aerotechnogenic load which is now being observed
in the area.

B Hacrosmeii paboTe NpoBeIeHO paclInpeHHOE U3YYeHHE XUMUYECKOT0 COCTaBa aTMOC(EPHBIX BbI-
najieHuid B BUJE CHEra Ha TEPPUTOPHSX, NOIABEPKEHHBIX HHTEHCUBHON a3pOTEXHOTEHHON Harpys3Ke co
CTOPOHBI KPYHHBIX NMPOMBIIIICHHBIX NMpeanpusTuii MypmaHckoit obiacTu. PesynbraThl, moydeHHbIe
NPSIMBIM aHATUTHYECKUM OIpeJielieHHEM, OBUTH JOMOJIHEHBI pe3ybTaTaMi (PU3HKO-XUMHUYECKOTO MO-
JeINPOBaHMs C NIPUMEHEHNEM HPOrpaMMHOro KoMmiuiekca CelekTop B paMKax cUCTeMbl A/-B-Br-Ar-
He-Ne-C-Ca-CI-F-K-Mg-Mn-N-Na-P-S-Si-Sr-Cu-Zn-H-0O-e. Haubonee obHanexxuBaromue pe3yibTra-
TBI MOJICTTUPOBAHUS MTOTYYEHBI JUIsl P00 C SKBHBAJICHTHHIM OTHONICHUEM CyMMBI KATHOHOB W aHHO-
HOB MHUHEPAJIBHBIX KUCIIOT, BBIPRKCHHOI B HOPMAJIBHBIX KOHIICHTpauusX. [loy4eHHbIe TaHHBIC HMEIOT
MPaKTHYECKOE 3HAYCHHE JIJIsl IPOTHO3HBIX OIICHOK M3MEHEHHS MUTPAMOHHON aKTUBHOCTH MOJUTIOTaH-
TOB B YCJIOBHSX CHIDKCHUS a9POTEXHOTCHHON Harpy3KH, OTMEYAIOILETOCs B HACTOSIIEE BpeMsl Ha TeppH-
TOPHHU PETHUOHA.

MATHEMATICAL MODELING IN TSUNAMI HAZARS ASSESSMENT: PROBLEMS AND
PERSPECTIVES
V.K.Gusiakov!, L.B.Chubarov?, S.A.Beisel’
!Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
2Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)

gvk@sscc.ru

Mathematical modeling is one of the most powerful and flexible tools for studying complex natural
phenomena for which the direct natural experiment is usually impossible. A typical example of a natural
hazard, characterized by low probability and severe consequences is tsunami waves that are generated in
an ocean after some strong undersea earthquakes and can produce a severe damage in the nearby coastal
zone. The report examines the main approaches used to describe the generation, propagation and coastal
run-up, including the selection of a physical model of a media and the type of possible sources. The meth-
ods of testing and verification of numerical algorithms, based on the verification of conservation laws
and the reproducibility of certain properties of the original differential equations , as well as the valida-
tion methods are considered. The examples of complete numerical models of devastating tsunamis that
occurred in the last decade , including the Tohoku March 11, 2011 tsunami in Japan will be given. Per-
spectives of application of advanced modeling techniques in solving the problem of operational tsunami
warning and coastal tsunamizoning will be discussed.

MaremaTideckoe MOJICTHPOBAaHUE TPEICTABISIET cO00H ONHO M3 HamOojee MOITHBIX M THOKHUX
CPEIICTB U3yUEHUSI CIIOKHBIX IPUPOTHBIX SBICHUHN, B OTHOIIEHUU KOTOPHIX TOCTAHOBKA MPSIMOTO HATYP-
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HOT'O PKCIIEpUMEHTA ABISAETCA, KaK NMPaBUJIO, HEBO3MOKHONW. XapaKTepHBIM MIPUMEPOM OMACHOTO IpH-
POJHOTO SBJIECHUS, XapaKTEPHU3YIOIIETOCS MAJIOH MOBTOPSIEMOCTHIO M TSXKEIIBIMU TIOCITECTBHSIMH, SIBIIS-
IOTCSI BOJIHBI IIyHaMH, BO3HHMKAIOIIKE B INyOOKOM OKeaHe NMPH HEKOTOPBIX CHJIBHBIX MMOJBOJHBIX 3€M-
JIETPSICEHHUSAX, HO BBI3BIBAIOIINE OCHOBHBIE Pa3pYIICHUSI B MEJIIKOBOIHOW MPHOpPEXHOH 30HE. B noknane
paccMaTpHuBalOTCsI OCHOBHBIC IOAXObI, HCIIONIb3YEMbIe AJIsl OTMCAHUS BO30Y KACHHSI, PaclipOCTPaHCHHUS
1 HaOeraHusi Ha Oeper BOJH I[yHaMH, BKJIIOYas BBIOOP (U3MUECKON MOJEIU CPEIbl U THIIOB BO3MOXK-
HBIX UCTOYHUKOB. OOCYX)1atoTcsa METOIbl BepU(UKALIMU U TECTUPOBAHUS YHCIICHHBIX aJITOPUTMOB, OC-
HOBaHHBIE Ha MPOBEPKE 3aKOHOB COXPAHEHUS M BOCIPOM3BOAMMOCTH HEKOTOPBIX CBOWCTB MCXOIHBIX
muddepeHIManbHBIX YPaBHEHUH, a TAKXKe METObI BAIMAALIMH TTOJTHON MOAEIH IIyTEeM COIOCTABICHUS
pacyeTHBIX TAaHHBIX C Pe3yJIbTaTaMH JJabOpaTOpHBIX SKCIEPUMEHTOB U HaTypHBIX M3MepeHuid. [IpuBo-
JSTCS TIPUMEPHI TIOCTPOSHUS TOJTHBIX YHCIECHHBIX MOJIEIeH pa3pyIUTENbHBIX I[yHaMH TIOCIETHETO Jie-
CATUIIETHS, BKIto4Yas IyHamu Toxoky 11 mapra 2011 roga B SImonuu. [lokaspiBaeTcs NepCIEKTUBHOCTD
COBPEMEHHBIX METOZIOB MOJICJIMPOBAHMS KaK B PEIICHUH 3a/1a4H ONIEPATHBHOTO MPOTHO3a I[yHAMH, TaK
U TIPU IOCTPOEHHUH KapT LlyHAMHUPaHOHUPOBAHUS MTOOEPEXKbSI.

NUMERICAL MODELING OF SEISMIC FIELDS IN VISCOELASTIC AND POROUS MEDIA
FOR DISSIPATIVE CASE
Kh.Kh. Imomnazarov, A.A. Mikhailov
The Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
imom(@omzg.ssce.ru

In the present work, an algorithm to solve numerically the dynamic problem of seismic wave propaga-
tion for the combined mathematical model of viscoelastic and porous medium with allowance for energy
dissipation is considered. This approach makes it possible to explain the effects observed in seismic in-
vestigations of the properties of rocks under absorption of the energy of propagating seismic waves. The
model proposed in 1989 by V.N. Dorovsky is used as a porous medium model. This model has three types
of oscillations: transverse oscillations and two types of longitudinal oscillations. The elastic parameters
of the medium are in one-to-one correspondence by these three velocities of elastic oscillations. The prop-
agation of seismic waves in a fluid-saturated porous medium with energy loss is described by a system
of first-order differential equations in a Cartesian system of coordinates. The initial system is written as
a hyperbolic system in terms of the velocities of the elastic background medium and saturating fluid,
components of the stress tensor and fluid pressure. Mathematical statement of the problem of seismic
wave propagation in a viscoelastic medium is written as a system of first-order equations in terms of
a relation between the displacement velocity vector and stress tensor components using the Boltzmann
superposition principle in convolution integrals with aftereffect functions. This makes it possible to con-
sider general relations between stress and strain by specifying arbitrary aftereffect functions. To solve
this problem numerically, a algorithm for combining the integral Laguerre transform with respect to time
with a finite-difference approximation along the spatial coordinates is used. The algorithm used for the
solution makes it possible to perform efficient calculations in simulation of a complicated combined vis-
coelastic and porous medium and study wave effects emerging in such media.

This work was supported by the Russian Foundation for Basic Research (grant Ne13-01-00689).
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RESULTS OF EXPERIMENTAL PREDICTION MINERALIZATION ZONES ON THE
EXAMPLE OF MOLODEZNOE POLYMETALLIC DEPOSIT (THE SOUTH URALS)
Julia Ivanova
Institute of Geology of Ore Deposits, Petrography, Mineralogy, and Geochemistry RAS
(IGEM RAS, Russia)
jnivanova@yandex.ru

The developed method of prediction the mineralization zones based on analysis of multidimensional
structures of diverse search criteria and their functional and correlation relationships is applied in this
work.

The method is based on search of prediction function and on construction of diagrams for risk de-
termining of mineralization zones. The prediction function approximates the dependence of predictive
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.

Several theories are used in this method: the game theory, the probability theory, the fundamen-
tals of mathematical statistic. While using this method, we will be able to concatenate geodata reducing
their redundancy without losing the information content of geodate. This allows to increase accuracy
of prediction of localization the mineralization zones, as well as to increase the significance of indirect
features.

This method ensures the possibility of constant using the algorithm for the mineralization localization
zones prediction, because it is implementation does not require huge economic costs. The algorithm was
tested experimentally on real object of the Southern Urals (Molodeznoe polymetallic deposits). The risky
zones and assessment of the risks were obtained. Accuracy of the prediction on the test object is increased
by 8%. The figure will be varyed. The value will be depend on complexity of geological structure of the
study object (from 5 to 20%).

B nacrosmieli paboTe nmpuMeHsieTcs pa3pad0TaHHBIH METOJI IS TPOTHO3UPOBAHHS 30H PYTHON MH-
HepaJI3aliy Ha OCHOBE aHAJIN3a MHOTOMEPHEIX CTPYKTYP Pa3HOPOTHBIX MOUCKOBBIX MPU3HAKOB U MX
(YHKIIMOHAIFHBIX U KOPPETSAIMOHHBIX B3aUMOCBSI3€i.

B ero ocHOBe JIKUT MOUCK MPOTHO3UPYIOIICH (PYHKIUU U IOCTPOCHHUE TUArPAMM JUIsi PUCKOBOTO
OTIpeNleNIeHus] pyIOHOCHBIX 30H. [Iporrosupytomas QyHKIHS armpoKCUMHUPYET 3aBUCUMOCTh TPOTHO-
3UPYIONIEH BEIMYUHBI OT MPU3HAKOB. PHUCKOBEIE 30HBI — 3TO pa3IUYHbIE YPOBHU BEPOSITHOCTH OOHAPY-
JKEHUS pyAHOIO TeJla, P YMEHbIIEHUU IIOUCKOBOM 30HBI YBEIMYUBAIOTCSL PUCKH, KOTOPBIE MTO3BOJISIOT
UACHTU(DUIIMPOBATH BEPOSATHOCTHOE HAXOXKACHUE HEOOIBIINX PYAHBIX TSNl U PYAHBIX TEINl CO CIOXKHBIM
TeOJIOTHYECKIM CTPOCHHEM. B MeTojie mcrmonp3yeTcs MaTeMaTHIeCKUi ammapar CIEeAYIONNX TeOpHil:
TeOpUsl MPUHATHUS PELICHUI B YCIOBHUIX HEONPEICICHHOCTH, OCHOBBI MaTeMaTHUECKON CTaTUCTUKU U
TEopHs BEPOSATHOCTH. [loKa3bIBaeTCsI, UTO MPH MPUMEHEHUH JAHHOTO METO0]1a MOYKHO ITPOU3BOIUTH KOH-
KaTEHAIIMI0 Te0JIJaHHBIX, YMEHBIIast X U30BITOYHOCTh, 0€3 MOTepr WHPOPMATUBHOCTH. ITO IMO3BOJISET
YBEIMYUTH TOYHOCTH ITPOTHO3UPOBAHUS 30H MUHEPATU3AIINH, & TAKKE YBEIHMINTh 3HAYUMOCTh KOCBEH-
HBIX PU3HAKOB. OTKPHIBAETCS BO3MOXKHOCTh BHEIPEHUS aIrOPUTMA JJIsl IPOrHO3UPOBAHUS PYIHBIX 30H
Y €0 UCIOJIb30BAHMUS Ha MOCTOSIHHOM OCHOBE, TaK KaK JJIsl €r0 OCYIIIECTBICHHUS HE TPEOYETCS CePhe3HBIX
SKOHOMHYECKUX 3aTpar. ANTrOpUTM OBLIT SKCIIEPUMEHTAIFHO OMPOOOBaH Ha peabHOM 00bekTe FOxHO-
ro Ypana (komuenaHHoe MecTopokaeHue MonoaeskHoe). [Ipu 9ToMm, ObIIH OTyYeHbI PUCKOBBIE 30HBI
1 OIIEHKH PHCKOB. TOYHOCTH MPOTHO3a HA TECTOBOM O0BEKTe MOBBIIIeHA Ha 8%. DTa mudpa Oyaer me-
HATBCS B 3aBHCUMOCTH OT CJIOKHOCTH I'€0JIOTHYECKOr0 CTPOCHUS, H3y4aeMoro oobsekTa (ot 5 10 20%).
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MODELING OF THE PROCESS THE METHANE BUBBLE SURFACING FROM THE OCEAN
FLOOR
S.R. Kildibaeva
Sterlitamak Branch of Bashkir State University (SB BSU, Russia)
Freya.l3(@mail.ru

This article discusses the process of the methane bubble surfacing from the ocean floor. In this case
explores the process of covering the bubble hydrated crust. Hydrate formation process is limited only by
the heat sink. Until the bubbles are in a stable existence hydrate (low temperature and high pressure), that
the bubbles are covered by gas hydrate. Bubbles surfacing process is considered in a special reservoir
inside which later accumulates hydrate.

3a nmocneaHne HECKOBKO AECATHICTHII MHOTOKPATHO BO3POC MHTEPEC MCCIIEA0BATENEH K Ta30BbIM
THIpATaM, KOTOPbIE pacCCMaTPUBAIOTCS KaK OJMH M3 HanOoJiee MepCreKTHBHBIX HCTOYHUKOB YTIIEBOJIO-
postHOTO ChIphs. [1o OlleHKaM 3KCIEePTOB 3arachl THAPATOB MHOTOKPATHO MPEBHIIIAIOT 3aMachkl HEPTH U
raza BMecte B3AThIX [1]. CoBpeMeHHBIE UCCIIEIOBaHMS TTOKA3bIBAIOT, YTO B MHPOBOM OKEaHe eXKero-
HO MIPOUCXO/IST HEMPEPHIBHBIE BHIOPOCHI METaHa, KOTOPBIE COCTABIISIOT IMOPS/IKA HECKOJIBKO COTEH TOHH
ra3a [2]. Bo Bcem Mupe HacumuThiBaeTcs 0koio 10000 moaBOIHBIX TPS3EBHIX BYIKAHOB, B KOTOPBIX CO-
cpenoroueno ot 10'° 1o 10'? M merana B razoruaparax [2].

B pabore paccMmaTpuBaeTcsl IpoLECC BCIUIBITUS METAHOBBIX ITy3bIPHKOB €O JTHA OkeaHa. [Ipu aTom
HCCIIeyeTCsI IPOIecC MOKPHITHS My3bIpbKa THpaTHON KOpKoii. CyliecTByeT /iBa O1X0/1a K U3yUeHHIO
KUHETUKU 00pa30BaHus TUAPATHOM YaCTHLIBI TP BCILUTBITHH CO JHA Bogoema. [Ipu mepBom nmoaxone uc-
CJIEZIOBATEIN TI0JIarar0, YTO KHHETHKA TUAPATO0Opa30BaHUs JUMHTUPYETCS TEIIIOOTBOAOM, TAaKUM 00-
pasom, moyaraercsi, YTo TUApaT o0paszyercs, B TOM cllydae, KOorja TeMIeparypa OKpy>Karolieil BoAbl He
MPEBOCXO/IUT PABHOBECHYIO TEMIIEpaTypy THAPATOOOpa30BaHUs MIPH 3aJaHHOM JaBlieHHH. J[pyrue uc-
CJICJIOBATEIIN IOJIATA0T, YTO KMHETHKA THPaTO00pa30BaHUs ONPEACIsSeTCS HHTEHCHBHOCTBIO TIOCTYII-
JICHUs Ta3a uepe3 THPaTHYIO TUIEHKY, 00pa30BaBUIYIOCS Ha IIOBEPXHOCTH ITy3bIPbKa, IIpeo1oieBas Tud-
(y3uOHHOE pacipezeNieHHe.

B3siB 32 OCHOBY IMepBBIi OJX0/], ObUIA TIOCTPOSHA MAaTEMAaTHIECKasi MOJICIb BCILIBITHS My3bIPHKOB
rasa BHYTpH pe3epByapa. [Iporiecc BCIUBITHS ITy3BIPHKOB pacCMaTPUBAETCS B CIIEIMAIIEHOM pe3epBya-
pe, BHYTpH KOTOPOTO BIIOCIIEJCTBUY HAKAIUIMBAIOTCS THAPATHBIC YacTHLBL. [1oydeHsl pactpeneeHus
TEeMIIepaTypbl BOJbI BHYTPH pe3epByapa OT BpeMeHH, 3aBUCHMOCTH U3MEHEHHS PaInyca U INIOTHOCTH ITy-
3BIPBKA, IPEBPAILIAIONIETOCS B THAPATHYIO YaCTHUILY, H3MEHEHHE 00bEMHOTO COJIEPKaHUS YaCTUL] BHY TPU
KyIojia ¢ Te4eHHEeM BPEeMEHH.

Pabora mopnepsxana rpantom C® BI'Y norosop NeB 14-6.
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GEOFLUIDS OF AVACHINSKY-KORYAKSKY VOLCANOGENIC BASIN, KAMCHATKA,
RUSSIA
Alexey Kiryukhin', Yuri Manukhin', Sergey Fedotov!, Vasily Lavrushin’, Tatiana Rychkova',
Gennady Ryabinin’, Andrey Polyakov', Pavel Voronin'
! The Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2 Geological Institute RAS (GIN RAS, Russia)
3Kamchatka Branch of Geophysical Survey RAS (KB GS RAS, Russia)
AVKiryukhin2@mail.ru

Avachinsky-Koryaksky volcanogenic basin with area of 2530 km? is located in the city of
Petropavlovsk-Kamchatsky city and includes five quaternary volcanoes (two of which Avachinsky (2750
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m.a.s.l.) and Koryaksky 3456 (m.a.s.l.) are active), sub-basins of volcanogenic and sedimentary Neogen-
Quaternary deposits, located in a depression formed at the top of Cretaceous basement rocks. Magma
fluids emplacement zones are clearly detected by local earthquakes distributions below Koryaksky and
Avachinsky volcanoes at depth elevations -5.5 - +2.0 km and -1.5 - +2.0 km correspondingly, water
isotope (8D, 8'%0) data shows, that those volcanoes are also acts as recharge areas for adjacent the
thermal mineral springs (Koryaksky Narzans, Isotovsky and Pinachevsky) and wells of the Bystrinsky
aquifer. 3'3C in CO, from CO, springs in north foothills of Koryaksky volcano are formed as a result of
mixing of magmatic gases and melting glaciers waters. High sensitivity of thermal springs to regional and
local seismic activity events pointed to hydraulic connection between magma emplacement zone beneath
Korykasky volcano, adjacent hydrothermal systems and methane reservoirs. Hydrodynamic TOUGH2-
EOS9 model of Avachinsky-Koryaksky volcanogenic basin was developed and calibrated, based on wa-
ter level data in 13 deep wells. Inverse modeling yield estimates for the total rate of meteoric recharge 6
m3/s and maximum groundwater head below volcanoes +900 m.a.s.1. It is proposed, that shallow methane
CHy reservoirs penetrated by wells in Neogene - Quaternary layer around Koryaksky and Avachinsky
volcanoes, and Pinachevsky extrusions may be formed as a result of heating from magma emplacement
reservoirs beneath volcanoes to hosted gas hydrates and organic sediments. The area of potential methane
accumulation is accounted ~650 km?.

ANALYSIS OF DAMAGES ROLE OF NATURAL AND ANTHROPOGENIC FACTORS WITH
THE INFORMATION SYSTEM ”THE IMPACT OF SPITAK EARTHQUAKE”
Koff G.L., Kotlov V.F., Borsukova O.V., Vohandu L.K.
Water Problems Institute RAS (WPI RAS, Russia)

koffgl@mail.ru

Mathematical treatment of the original information implemented to establish a causal relationship
and interaction of objects social, technogenic and natural environment. Method of multiple linear regres-
sion was used. There are the regression coefficients and the intersection, ie, parameters of the best linear
fit of the dependent variable for a group of independent variables for any selected tag for a group of
independent features.

Data standardization was made processing the test data by the method of factor analysis. Cluster
analysis methods are used to identify the group structure of the test data based on heuristic reasoning.

A limited sample of 46 objects - elementary cells was taken for primary treatment. Exponent tectonic
faults saturation, groundwater depth and the depth of tuff formations chosen as the most powerful features
of the environment. The intensity of the earthquake was estimated from the results of a special aerial
photography. Assessment of the buildings destruction degree received promptly by deciphering aerial
photographs where destruction divided into heavy, moderate and light.

Effect of geological features and systematically and characterized by obvious manifestation of syn-
ergism.

At one stage we investigated the damaging role of various factors in the formation of a buildings
group with severe injuries in relation to different types of development prevailing in the given ob-
ject. Stage 2 investigated the damaging signs role in the total sample of damaged buildings, divided
by the value of the regression residue.

st ycTaHOBNIEHUS! TPUYUHHO-CIICACTBEHHBIX CBA3EH B3aMMOIEHCTBUS OOBEKTOB COLIMOTEXHOChe-
PBI 1 IPUPOIHOM Cpeabl OCYIIECTBISIIACh MaTeMaTHIeckas o0paboTka ncxoaHo nHpopmarwm. beut
IIPUMEHEH METOJl MHOXXECTBEHHON JIMHEHHOM perpeccuu, B KOTOPOH JUIs MPOU3BOJIBHOIO BHIOPAHHOI'O
MIpU3HAKA U IS TPYIIEI HE3aBUCUMBIX ITPU3HAKOB HAXOAATCS PErpeCCHOHHbBIE KO3((UIIMEHTHI U Tiepe-
CEeUYeHHUE, TO €CTh IapaMeTphl HAWTYUIIETr0 JMHEHHOTO MPUOIMKEHHSI 3aBUCUMON NIEPEMEHHOM 110 HEKO-
TOPOH TPyIIIE HE3aBUCUMBIX IIEPEMEHHBIX.

ITpu o6paboTke ucciaenyeMbIX JaHHBIX METOAOM (DaKTOPHOro aHaiu3a ObLIa MPOM3BEIECHA CTaH-
JapTU3anysi 3TUX JaHHBIX. MeTobl KIACTEPHOr0 aHaIU3a MPUMEHSIOTCS, IS BBISIBICHUS I'PYIIIOBOM
CTPYKTYPBI HCCIEAYEMBIX JAHHBIX Ha OCHOBE ABPUCTHUYECKUX YMO3AKIIIOUEHUI.

s nepBuuHON 00paObOTKH OblIa, B3sATa OrpaHHueHHAs! BEIOOpKa B 46 0OBEKTOB - 3JI€MEHTapHBIX
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syeek. B kauecTBe Hanbosee BIMATEIBHBIX MPH3HAKOB MPUPOHON CPEIbl BHIOPAH MOKA3aTelh CTEIe-
HU HACBIIIEHHOCTU TEKTOHUYCCKMMU HAPYUICHUAMU, I‘.HY6I/IHBI 3aJICTaHUs TPYHTOBBIX BOI U I‘.HY6I/IHBI
3ajeranus TyGoBbIX 00pa3oBaHuil. THTEHCUBHOCTD MPOSIBICHUS 3eMJICTPSICEHHS OLICHUBANACH MO pe-
3yJIbTaTaM CHenuanbHoi aspodorocheMku. OeHKa CTENeHU Pa3pyIEHHOCTH 3/IaHHH ITOJTyYeHa orepa-
THUBHO IO JCHIN(PPUPOBAHUIO a3pO()OTOCHUMKOB, IJI¢ Pa3pyIICHHUs pa3IelicHbl Ha TSHKENbIe, YMEPCHHbBIE
U JIETKHE.

BrusiHUE reonornieckiux MpU3HAKOB CUCTEMHO M XapaKTepH3YeTCs OUEBHIHBIM MPOSBICHUEM CH-
HeprusMa.

Ha 1 stame nccnemoBanachk ymep6oo0pa3yromias poib pa3IuIHbIX (PaKTOPOB B (HOPMHUPOBAHUH BHI-
60pKI/I 3,[[3HI/II>'I C TSKCJIBIMU MMOBPCIKACHUAMN NPUMCHUTCIIBHO K PA3JIMYHBIM npeo6na;[a}0mHM TUIIaM
3aCTPOMKH B TaHHOM 00BekTe. Ha 2 aTame uccienopanace ymepooodpa3yromiasi posib IPU3HAKOB B 00-
1Iei BEIOOpKE OBPEKICHHBIX 3[aHUH, TOIPa3IeICHHON M0 BEIMYUHE PErPECCUOHHOTO OCTATKA.

RISK GOVERNANCE OF NATURAL HAZARDS THROUGH LENSES OF SYSTEMS
ANALYSIS: EVIDENCE FROM INTERNATIONAL CASES
Nadejda Komendantova
Risk, Policy and Vulnerability Program, International Institute for Applied Systems Analysis
(ITASA, Austria)
komendan(@iiasa.ac.at

Risk governance is a systemic approach to decision and policy-making processes about natural and
technological risks (Renn, 2008) and applies to assessment, management and communication of risks
(IRGC, 2011). Nowadays, our knowledge about risk assessment is increasing but understanding how
it can be implemented in decision-making and communicated from science to policy is only prelimi-
nary developed (Scolobig et al., 2014). Scientific evidence shows that that this communication process
can be influenced by cognitive and behavioral biases, such as risk aversion, availability heuristics or
limited worry, which influence perceptions of probabilities of natural hazards risks (Komendantova et
al., 2013). Analysis of international cases of recent natural disasters show how co-production processes
between risk assessment, communication and management shape implementation of scientific advice
in the real world decisions, priorities, tasks, purposes and organizational structures of decision-making
processes (Scolobig et al., 2013).

Our work investigates how risk assessments for volcanic, seismic, landslides, tsunami, storms and
flooding hazards can be conducted in frames of an innovation participatory modeling (Komendantova et
al., 2014), based on systemic analysis and ensuring successful communication of risk assessment results
from science to policy making, including usability for disasters preparedness and planning. This includes
the risk assessment tool based on the sequential Monte Carlo method, existing risk metrics and risk mi-
gration matrix. The presentation of the newly developed risk assessment decision-support is also com-
plemented by the discussion about limitations and new requirements for communication of the results,
including correction of cognitive biases, and implementation of the scientific results in decision-making
as well as about advantages and challenges of participatory modeling.
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ADVANTAGES OF USING N-TUPLE ALGEBRA FOR LOGIC-SEMANTIC ANALYSIS OF
DATA AND KNOWLEDGE IN GEOLOGY
B.A. Kulik!, A.Ya. Fridman®
! Institute of Problems in Mechanical Engineering RAS (IPME RAS, Russia)
2 Institute for Informatics and Mathematical Modelling KSC RAS (IIMM KSC RAS, Russia)
ba-kulik@yandex.ru

To a considerable extent, the geological information is structured as multidimensional data, namely
data banks, multidimensional statistical models, etc. Nowadays, mathematical methods applied in geol-
ogy (relational models, multidimensional correlation and regression analyses, pattern recognition and so
on) do not provide full-fledged logic-semantic analysis of multidimensional objects. To increase quality
and informational capacity of modelling, we hereby propose our N-tuple algebra (NTA). It is a com-
paratively new mathematical instrument for intelligent analysis of information represented as arbitrary
totalities of n-ary relations. Analytical capabilities of NTA are much wider than ones of relational al-
gebra. They are comparable with capabilities of mathematical logic. NTA is not restricted with deduc-
tive analysis only, this approach allows for non-deductive techniques of information analysis as well,
namely generation and check of hypotheses, abductive inference, inductive generalizations, and logic-
probabilistic methods. It is also possible to consider uncertainties in data (for instance, alternative values
or interval estimates). Many domestic and international publications describe NTA basics; they are fa-
miliar to experts in artificial intelligence. NTA-based investigations were and are partially funded by
the Russian Foundation for Basic Research, the Russian Foundation for Humanities, the Department for
Nanotechnologies and Information Technologies of RAS, and the Chair of RAS.

3HaunTeNbHAS YaCTh HHPOPMAIIMU B TEOJIOTHH MIPECTaBIeHa B BUIE MHOTOMEPHBIX JaHHBIX (OaH-
KW IaHHBIX, MHOTOMEPHBIE CTATHCTUYECKHE MOJICIH | T.JI.). MaTeMaTndecKre MEeTOIbl, PUMEHIEMbIE B
HaCTOsIIee BpeMs B I€OJIOTHH (PENIALIMOHHBIE MOJIENTM, MHOTOMEPHBIIN KOPPENSLUOHHBINA 1 PErpecCHOH-
HBIA aHAIM3HI, paclio3HaBaHue 00pa30B), HE JOCTATOYHBI IS MTOJTHOLIEHHOTO JIOTHKO-CEMaHTHIECKOTO
aHaJM3a MHOTOMEPHBIX 00BEKTOB. [[11s1 MOBBILICHNS KauecTBa M HHYOPMATUBHON €eMKOCTH MOJETHPOBa-
HUS, B IOKJIaJie TIpeAIaraeTcsi CpaBHUTENIFHO HOBBIN, pa3paOO0TaHHbIN aBTOpaMy MaTeMaTHYEeCKHA arra-
pat anre6ps! kopTexeit (AK), KoTopblii npeaHa3HaYeH AJIsl MHTEIUICKTYJIbHOTO aHaJIn3a MH(POPMaLiH,
HPENCTABICHHON B BUJI€ IPOU3BOJIEHOM COBOKYITHOCTH MHOTOMECTHBIX OTHOILIEHUH. I1o cBouM ananurtu-
4eCKUM BO3MOKHOCTSIM AK cylecTBEHHO IPEBOCXOIUT PENALUOHHYIO anre0py U COIOCTaBUMa C MaTe-
MaTHueckoi orukoif. Cpeacteamu AK MOXKHO peasn30BbIBaTh HE TONBKO JIEAYKTUBHBIE, HO M HEJIETYK-
THBHBIE METO/IbI aHANK3a HHYOpMaLuH (IIOPOKAECHUE U IPOBEPKY I'MIIOTE3, A0 {yKTUBHBIC 3aKIIOUEHHUS,
WHIYKTUBHBIC 0000IEHNS, TOTUKO-BEPOITHOCTHBIC METO/BI), yYUTHIBATH HEONPEAEICHHOCTH B TAHHBIX
(HammpuMep, BapuaHTHI 3HAYCHHUN WM HHTEPBAIBHBIE O1leHKH). OcHOBBI AK H3J10KCHBI B MHOTOYHCIICH-
HBIX OTE€UYECTBEHHBIX U 3apyOEKHBIX HAYYHBIX ITyOINKAIHAX, ITUPOKO U3BECTHEI B CPEAIE CIICLIHATNCTOB
10 MICKYCCTBEHHOMY WHTEIJUIEKTY. VccnenoBanus, CBI3aHHBIE C IPIMEHEHHEM anTreOphbl KOpTexkei, Ja-
CTUYHO (PMHAHCUPOBAJIMCH PaHEe U UMEIOT TEKYLIYI0 noaiepkKy rpantamu PODU, PTH®, OHUT PAH
u IIpesuauyma PAH.
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CALCULATION AND INFORMATION TECHNOLOGIES TO SOLVE TSUNAMI
MONITORING PROBLEMS
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Solution to direct and inverse problems of tsunami monitoring suggests the development of wide
range of mathematical, algorithmic, and informational tools. These tools include, in particular, compu-
tational methods of reconstruction of initial shape and tsunami parameters at source and simulation of
tsunami wave propagation at Pacific Ocean water area. Mathematical grounds are nonlinear shallow water
theory and one of its linear approximations.

The authors propose and develop a software-algorithmic complex to perform the successive stages
of numerical runs, starting with active seismic zones monitoring inside the water area under study, de-
termination of the nearest sensor network measurement stations, iterative solution to direct and inverse
problems of determination of initial shape and parameters at tsunami source, and results in building
maps-schemes of maximal waves heights to evaluate risks at the defended coast area. Solution to in-
verse problem uses the asymptotic formulae, derived by S.Yu. Dobrokhotov, to construct solution in the
neighbourhood of fronts of the linearized shallow water system at rough sea bed with the localized source.

The suggested calculation methodologies are realized in the form of parallel software modules for
SMP and GPU architectures.

Perienne npsiMbIx 1 00paTHBIX 32124 THAPOYU3HYECKOT0 MOHUTOPUHTA B ITPOOIEME IIyHAMH MOJIpa-
3yMeBaeT pa3paboTKy IMIUPOKOTO CIIEKTPa MATEMATHIECKOTO, aITOPUTMUYIECKOTO 1 HH(POPMAITMOHHOTO
WHCTPYMEHTapus. B 4nCiI0 HHCTPYMEHTOB BXOJAT, B TOM YHCIIE, BEIYUCIUTEIbHbIE METOJUKH BOCCTA-
HOBJICHHS (DOPMBI ¥ TApaMETPOB oUara IyHaAMH W MOJEITUPOBAHUS PACTIPOCTPAHEHUS BOJH IIyHAMHU B
akBaTopuu Tuxoro okeana. MareMaTuuecko OCHOBOU SABJISIETCS HEJIMHEMHAs TEOPHUSI MEJIKOM BOJbI U
OJIHO M3 €€ TUHEHHBIX MPUOIKECHUI.

ABTOpaMH pa3paboTaH W PEATU30BaH MPOTPAMMHO-AITOPUTMUYSCKAN KOMIUIEKC, BBITIOTHSIONTHI
[IOCJIEIOBATENBHBIE STAIBl PACUETOB, HAYWHASL C MOHUTOPUHTA CEMCMUYECKU aKTUBHBIX 30H U3y4aeMOn
AKBAaTOPWH, BEIYUCIICHUS ITOJOXEHHUS OJIMKANIIINX CTAHITUH PETUCTPAINN, HTEPATUBHOTO PEIICHUS TI0-
CJICJIOBATEIILHOCTH MPSMOM M 00paTHOM 3a71a4 BOCCTAHOBJICHUS (DOPMBI U ITApaMeTPOB Ovara IyHaMHu, u
3aKaHYMBAS TOCTPOCHUEM KapT-CXeM MaKCHUMAaJILHBIX BBICOT BOJIHEI JISI TOCTPOCHUS OIEHOK OMTAaCHOCTH
JUTS 3allIMIaeMoro mobepexnps. Penienne oOpaTHOH 3ajaun HCIIONB3YET aCUMIITOTUYECKHE (hOPMYJIbI,
niosryuaeHnbie B padorax C.10. 1o6poxoToBa, It TOCTPOCHUS PEIICHIH B OKPECTHOCTH (PPOHTOB JIMHEA-
PHU30BaHHOW CUCTEMBI ypPaBHEHUH MEJIKOW BOJIBI Ha/l HEPOBHBIM JTHOM C JIOKATH30BAHHBIM HCTOYHHKOM.

[IpennoxxeHHBIC BRIYUCIUTEIHHBIE METOIUKH PEATH30BAHBI B BUJIC MMAPAJIICIIBHBIX PACYETHBIX MO-
nyneit 1t SMP u GPU apxutextyp.

THE INTEGRATED DEEP MODEL AND ORE-FORMING SYSTEMS OF THE PECHENGA
DISTRICT (FENNOSCANDIAN SHIELD)
K. V. Lobanov, M.V. Chicherov, I.A. Chizhova
The Institute of Geology of Ore Deposits, Petrography, Mineralogy, and Geochemistry RAS
(IGEM RAS, Russia)
lobanov(@igem.ru

The drilling and investigation of the Kola superdeep borehole SG-3 for the first time provided di-
rect data on the structure and composition of the ancient continental crust. They stimulated the elabo-
ration of alternative three-dimensional models of the Pechenga ore district equally. Rock density and
their anisotropy in elastic properties were used as the main parameters for the formalized description of
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the borehole SG-3 section and the reference profile on the day surface. The first parameter reflects the
rocks’ lithology, the second accounts for the intensity of synmetamorphic tectonic deformations. The
computer-based technology insured reappraisal of the alternative models by comparison of observed and
calculated gravity profiles going through the borehole SG-3. The integration model regards the Pechenga
ore district as a horizontal section of a mantle-derived volcano-plutonic ore-forming system of the central
type. The model defines the northern limb of the Pechenga structure as an imbricated fragment of a vol-
canic caldera and describes its southern limb as a combination of a sheeted monocline in a juxtaposition
with rheomorphic granitoid domes. The ore-forming systems of the Pechenga ore district is known for
large deposits of Cu-Ni ores deposits and occurences of Pt, U, Au, Pb, and Zn. It combines 4 superposed
systems: PGE-plutonic, Cu-Ni volcano-plutonic U and Au fluid-metasomatic ores which are formed at
different geotectonic conditions in the Karelian and Svecofennian (2.4—1.6 Ga) cycles.

Bypenune u nccnenoBanne Kombckoit cBepxriryOokoi ckBakuHb! CI'-3 mMO3BONMIM MTONTyYUTh MH-
(hopMalHIO O CTPOCHUHU U COCTaBE JPEBHEH KOHTHHEHTAILHOW 36MHOM KOPBI, a TAK)KE CTUMYJIMPOBAIH
pa3paboTKy ambTepHATUBHBIX MOjelel rTyOnHHOTO cTpoeHwms [ledenrckoro pyaHoro paiiona. B xage-
CTBE OCHOBHBIX ITapaMeTpOB sl (POPMaTU30BAaHHOTO onrcaHus pazpe3a CI'-3 u onmopHOro npoduis Ha
ITOBEPXHOCTH BBHIOpPAHBI IUIOTHOCTD MOPOJI M BETMYMHA UX aHW30TPOIINH MO YIpyTuM cBoiicTBam. Ilep-
BBIM IapaMeTp XapaKTepHU3yeT JUTOJOTUYECKHUI COCTaB MOPOA, BTOPOM - HHTEHCUBHOCTh TEKTOHHYE-
CKuX JieopMannii, CHHXpOHHBIX ¢ MeTaMop(hu3MoM. OLieHKa albTepPHATHBHBIX MOJIETIECH BHIMOIHEHA C
WCTIOJIH30BaHNEM KOMITBIOTEPHBIX TEXHOJIOTHH ITyTeM COITOCTaBJICHHUs (PaKTHIECKOTO U pacueTHBIX Ipa-
BUMETPHUYECKUX MPOQHIIe 0 ONOPHOMY pa3pesy depe3 ckBakuny CI'-3. MHTerpansHas Moaenb Tpak-
TyeT [ledeHrcKkuii pyIHBIA paliOH Kak TOPH30HTAIBLHOE CEUCHNE MAHTUHHOW pyA000pa3yIoeil CHCTEMBI
LEHTPaJIBHOrO Tua. MoJenb XapakTepusyeT ceBepHOe Kpbulo [ledeHrckoil CTpyKTyphl Kak gpparMeHT
BYJIKAHUYECKOH KaJIbAEPhl, OCI0KHEHHON COINIACHBIMY 30HAMU PacCJIaHLIEBAaHUS, a €€ F0I)KHOE KPhUIO —
KaK KOMOWHAIIMIO YelTyH4aToil MOHOKJIMHAIN C peOMOp(pHUUYECKIMH TPAaHUTHBIMHU Kyrolamu. Pymnoo00-
pasyromnmie cucteMsl IledeHrckoro pyaHoro paiioHa BKIOUaOT u3BecTHBIE Cu-Ni MECTOPOXKICHUS, U
pynomposienenus Pt, U, Au, Pb u Zn. OHu coctaBnstoT 4 pazHOTUITHBIX cucteMbl: PGE — turyToHOTeH-
Hast; Cu-Ni BynkaHo-myToHoreHHas; U u Au - ¢urongHO-MeTacoMaTHdeckne, chopMUpOBaBIINECs B
Pa3IMYHBIX TEOTEKTOHMYECKUX YCIOBUAX KapeIbCKOTO U cBeKo(peHHCKOTo (2.4—1.6 MIIp. JIeT) IUKIOB.

Pabora BemonHeHa npu GpuHaHCOBOM moaaepxkke Poccuiickoro @onna OynpamentansHbix Mccne-
noBaHui (IpoekT Nel4-05-00535).

APPLICATION OF ATMOSPHERIC NUMERICAL MODELS FOR ASH TRANSPORT
SIMULATIONS AND RETRIEVAL OF ERUPTION SOURCE PARAMETERS
K.B. Moiseenko!, N.A. Malik?
! Obukhov Institute of Atmospheric Physics RAS (IAP RAS, Russia)
2 Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
konst.dvina@gmail.com

We use a lagrangian stochastic Hybrid Particle and Concentration Trasport (HYPACT) model, and
Regional Atmospheric Modeling System (RAMS6.0, www.atmet.com), a state of the art numerical hy-
drodynamic model for weather forecast, to simulate atmospheric motions and tephra dispersal and fallout
at mesoscale for the December 24, 2006, and the January 12, 2011, explosion events at Bezymianny and
Kizimen Volcanoes (Kamchatka), correspondingly. A series of high-resolution numerical experiments
was conducted to quantify effects of source geometry, ambient wind, turbulent mixing, ash aggregation,
and particle settling on spatial distribution of the associated ash-fall deposits. An advanced numerical
technique to invert total erupted mass and particle size distribution from a very limited grain-size sample
dataset is developed. The model-calculated tephra-fall deposits are compared against field data to cali-
brate RAMS/HYPACT modeling system for the Kamchatka region. The developed approach is able to
provide important information on eruption source parameters in addition to commonly used methods of
classical sedimentological analyses, as it provides a necessary constrains on atmospheric transport con-
ditions in the particular eruption events. The developed transport model can be used to forecast ash cloud
evolution from hours to days and the associated ash-fall dispersal patterns.
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ANALYSIS OF CASES AND MECHANISMS FOR THE REPLACEMENT OF SEISMIC
ACTIVITY ON THE YVOLCANIC ONE
Natyaganov V.L., Nechayev A.M.
Lomonosov Moscow State University (MSU, Russia)
logata@yandex.ru

An empirical scheme of earthquake prediction was developed in [1]. Its central element is a cloud
seismo-tectonic indicators (CSTI), indicating the location of the epicenters of preparing earthquakes and
their potential magnitude. The appearance of these CSTI is associated with the activation of a network
of lithospheric fractures, where a rise of decontamination fluids and theirs output to the atmosphere oc-
cur. The situations where this scheme does not work were identified. One of such cases is the replacement
of the predicted seismic activity by the volcanic one in the regions with active volcanoes that other re-
searchers previously have not been noted. Similar case was the sudden awakening of Plosky Tolbachik
volcano (Kamchatka) 27.11.2012 and also a sharp intensification of Puyeva volcano (Chile) 06.06.2011,
which was considered extinct. We propose a simple physical-mathematical model of preparation and im-
plementation of seismic and volcanic events, based on the redistribution of fluid pressure in the magma
chambers and deep fluid-saturated bodies (DFSB), which got contact each other and with the Earth’s
surface due to formation of tectonic fractures. It is shown that the implementation of the earthquake and
(or) volcanic eruptions, as well as the replacement of one another is determined by certain relationship
between fluid pressure inside the corresponding DFSB and some critical pressure limit.

[1]. Doda L.N., Natyaganov V.L., Stepanov [.V. Empirical scheme of short-term earthquake predic-
tion. / / Reports of the Academy of Sciences. 2013, v. 453, N 5, p. 551-557.

B [1] 6b1a pazpaboTana sMITMpUYECKas CXeMa IPOrHO3a 3eMIIETPSCEHNH, OMHIM U3 LEHTPATbHBIX
3JIEMEHTOB KOTOPOH ABIAIOTCS 00madHbIe cerficMoTekTornyeckune naankaropsl (OCTHN), ykaspiBaromue
Ha JIOKAJIU3AIUIO SMULIEHTPOB TOTOBSILUXCS 3eMJICTPSICEHUN U UX MOTCHUUAIbHYI0 MarHutyay. [loss-
nenne 3tux OCTU cBs3pIBaeTCs ¢ aKTUBU3AINEH CETH TUTOCPEPHBIX TPEIINH, IO KOTOPHIM IPOUCXOANUT
MOJIbEM JIETa3alMOHHBIX (DIIFOUIOB U BBIXOJ MX B aTMoc(epy. Bl BBISBICHBI CUTyaIlUH, KOTJa 3Ta
cxeMa MOJKeT AaBath cOon. OHNM 13 TaKHX CITy4aeB SBIISETCS 3aMeHa IIPOTHO3UPYEMON CEHCMUYECKOM
AKTUBHOCTH Ha BYJKaHUYECKYIO B PETUOHAX IUIAHETHI C NEHCTBYIOIIMMHU BYJIKaHAMU, UTO paHee APYTHU-
MU UCCIICIOBATEISIMH HE OTMEYalIoCh. [100OHBIM cllyyaeM sIBUJIOCH BHE3aIHOE MPOOYKACHUE BYJIKa-
Ha [Tnockwit Tonbaunk (Kamyarka) 27.11.2012 r., a Taxke peskas aktuBuzanus 06.06.2011 r. BynkaHa
[lyitsBa (Umnu), cunTtaBiierocs NoTyxmuM. B noknane npeanoxena mpoctas Gpu3nKo-MaTeMaTHYeCcKast
MOJIEJTb TTOATOTOBKH M OCYIIECTBJICHUS CEHCMUYECKIX U BYJIKAaHMUECKUX COOBITHI, OCHOBaHHAs Ha ITe-
pepacrpeneneHuu (QIIOUAHOTO IABICHHS B CHCTEME MarMaTHYECKUX 04aroB M TITyOOKHX (IFOMI0HACKHI-
meHHbIx Ted (I'OT), momrydnBIMX KOHTAKT MEXIY cO00i 1 ¢ IOBEPXHOCTHIO 3€MJIH BCIIEACTBHE 00pa-
30BaHMs TEKTOHUYECKHX TpeluH. [TokazaHo, 4To peanusanus 3eMICTPICEHUS U (MIIH) ByJIKAHUIECKOTO
M3BEP)KEHUS, a TAaKXKe 3aMEHa OJJHOTO Ha JIPyroe BO3MOXKHA HPH OIIPEIEIEHHBIX COOTHOLICHHUAX MEXIY
TEKYIIUMHU (QIIFOUTHBIME IaBJICHUASIMH U UX TOPOTOBBIMH (ITPEIEIbHBIMH ) 3HAUEHUSMH TSI COOTBETCTBY-
roux Marmatuueckux ouaroB u I' OT.

[1]. HJoma JI.H., Hatsranos B.JI., Crenanos 1.B. OMnupuueckas cxema KpaTKOCPOYHOTO IIPOrHO3a
semuerpsicenuid.//Jloknanel Akagemun Hayk. 2013, 1. 453. N 5. ¢. 551-557.

MAGMA CHAMBER DYNAMICS UNDER THE SEISMIC ACTION
Yu. V. Perepechkol . K.E. Sorokin!, Kh.Kh. Imomnazarov’
! Institute of Geology and Mineralogy SB RAS (IGM SB RAS, Russia)
2 Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
konst sorokin_ 85@ngs.ru

In the present paper, we use a previously developed numerical model of the two-fluid hydrodynamics
of media as applied to the problem of seismic action on the convective motion in the interim magmatic
chambers. Nonlinear equations of the model are obtained within the method of conservation laws, their
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differential approximation being carried out with the use of the method of control volume. The magma
filling camera is considered to be a viscous compressible two-speed medium. Because of an assumption
about the prevalence of the total convection over the phase, on the magmatic system under study is
uniform by temperature, but is characterized by various pressure phases. We show the possibility of
changes in the nature and intensity of convection, fluid-magmatic substances in chambers under the action
of the external acoustic pressure source. With certain parameters of the magmatic system, it is possible to
initiate the convective motion by the external influence. This work was supported by the RFBR (grants
12-05-00625, 13-01-00689) and the President of the Russian Federation for support of leading scientific
schools of the Russian Federation NSh-5666.2014.5.

SINGLE-PURPOSE PROCESSING METHODS OF THE GEOPHYSICAL MONITORING
DATA
E.V. Poltavtseva, Yu.Yu. Buss
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
jenya@kscnet.ru

Some mathematical methods of geophysical monitoring data processing, which are carried out both
in specialised frameworks (MATLAB) and in the self-engineered soft-ware products, are considered in
the given work. Adaptive filtration algorithms have found a use in the noisecancellation problem deci-
sion in the data of geoacoustic emission (GAE) measurements, when temperature variations are a noise
component with high correlation score between a “signal-noise” mix and a noise source. RLS-algorithm
is carried out in the MATLAB framework and it has appeared most suitable of adaptive methods for
processing of GAE time-series. The correlation index between filtered GAE time-series and the sample
of noise has decreased more than twice as a result of a filtration, and it allows to draw a conclusion about
expediency of RLS-algorithm application for equalization of the extraneous factor influence in the geo-
physical monitoring time-series under condition of high correlation score between the initial time-series
and the time-series, containing samples of noise. As such, the results, connected with the creation of the
new program for synchronous borehole geoacoustic and electromagnetic measurement data processing,
are presented. The program allows to count the squares of the mean square values of the external elec-
tromagnetic influence on geoenvironment and corresponding GAE-response signals by the trapezium
method. The time-series of the GAE-response daily variations, accounting for the changes of the external
electromagnetic influence parametres, is formed on return. This program is used in current data process-
ing of the Petropavlovsk-Kamchatskii geodynamic range borehole geophysical measurement grid.

B paboTte paccMaTpUBarOTCsl HEKOTOPBIE MaTEMaTHYECKUE METO/IbI 00paOOTKH JaHHBIX reou3nye-
CKOTO MOHHWTOPHHTA, pealn30BaHHbIC KaK B crienuaau3upoBaHHbX cpenax (MATLAB), tak u B mpo-
rpaMMHOM 00eCTIeYeHUH COOCTBEHHOM pa3padOTKH. ANTOPUTMBI aJaliTUBHOM (DMIIBTpAIlMK HAIIIIH TIPH-
MEHEHHeE B pEIIeHUH 33/1a4H IITyMOTIOaBIICHIS B JAHHBIX U3MEPEHHs TeoaKycTraeckoii smuccuu (I'AD),
KOIJla B KauecTBE LIIYMOBOM COCTaBIIAIOLICH BBICTYIAIOT TEMIIEPATypHBIE BapHalliy, C BHICOKOH CTerle-
HBIO KOPPEISAUT MKy CUTHAIBHO-ITYMOBOH CMEChIO M HCTOYHHKOM IrymMa. Hanboxee momxomsmum
W3 aIaNTHBHBIX METOAOB U1 00paboTku psina I'AD okazancs anroput™ RLS, peannzoBannsbiil B cpene
MATLAB. B pesynbrate ¢puabTpanuu Ko3(GGUIHEHT KOPPEIIIA MEXTy OTQHIBTPOBAHHBIM PSIOM
I'AD un obpasuoMm myma cHu3MICS Oojiee YeM B [1Ba pa3a, YTO MO3BOJISIET cIelaTh BHIBOA O IIEJECO-
oOpa3HoCcTH mpuMeHeHHs anroputMa RLS 11 komMneHcauu BIUSHUS CTOPOHHUX (PaKTOPOB B psiiax
reopu3nyecKux HaOMIOJEHUI MIPU YCIIOBUU BBICOKOH KOPPETUPOBAHHOCTH MCXOAHBIX PSIIOB M PSIOB,
cofepxanux o0pasisl Iryma. Takxke MpecTaBlIeHbl pe3yIbTaThl, CBA3aHHBIE C CO3/JaHUEM HOBOM IpoO-
rpaMMBI U1 00paOOTKH JaHHBIX CHHXPOHHBIX CKBR)KHHHBIX IT'€0aKyCTUUECKUX U JIEKTPOMAarHUTHBIX U3-
MepeHuil. [Iporpamma 1mo3BosisseT METOIOM TpamneLuil pacCUNTHIBATh IUIOLIAN CPEAHEKBAIPATHIECKUX
3HaYeHHWH CUTHAJIOB BHEITHETO IEKTPOMArHUTHOTO BO3/IEHCTBHS Ha T€OCPEAY B COOTBETCTBYIOIIUX OT-
kiukoB ['AD. Ha Beixome mporpaMmsl pOpMUpYETCs psii CYTOYHBIX Bapuanuii OTKIUKOB ['AD, yuuThI-
BAaIOIINX W3MEHEHHS MTapaMeTPOB BHEITHETO 3JIEKTPOMAarHUTHOTO Bo3zeicTBus. [IporpamMma mcmonb3y-
eTcs B TeKylueil 00paboTKe TaHHBIX CETH CKBAXXMHHBIX reopu3nyeckux naMepeHuid IlerponaBioBck-
Kamuarckoro reoquHaMu4ecKoro MOJIUTOHA.
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THEORETICAL AND PRACTICAL ISSUES OF ENGINEERING OF VOLCANOLOGICAL
KNOWLEDGE
Cyril A. Pshenichny
National Research University of Information Technologies, Mechanics and Optics (ITMO, Russia)
cpshenichny@yandex.ru

Knowledge engineering, being a branch of artificial intelligence, offers a variety of methods for elic-
itation and structuring of knowledge in a given domain. Only few of them (ontologies and semantic nets,
event/probability trees, Bayesian belief networks and event bushes) are known to volcanologists. Mean-
while, the tasks faced by the volcanology and the solutions found so far favor much wider application of
knowledge engineering, especially its dynamic tools (Petri nets, influence diagrams, activity diagrams,
business process modeling notation and so forth). In particular, modeling of volcanic environments by
means of the event bush method provides insights into the regularities of behavior of volcanoes, similarity
of eruptive styles and never-observed-before eruptive scenarios. Wide application of knowledge repre-
sentation/knowledge engineering techniques raises some fundamental logical and mathematical problems
and requires an organizational effort, but may strongly improve panel discussions, enhance decision sup-
port, optimize physical modeling and support scientific collaboration in volcanology.

DENDROGEOMORPHIC RECONSTRUCTION OF LAHAR EVENTS AT KLYUCHEVSKOY
AND SHIVELUCH VOLCANOES (KAMCHATKA PENINSULA, RUSSIA)
E.Salaorni’, A.Sorgl , M. Stoﬁ’ell, S.Chernomorets?, O.Tutubalina®
! Dendrolab.ch, Institute of Geological Sciences, University of Berne (Switzerland)

2 Faculty of Geography Lomonosov Moscow State University (FG MSU , Russia)
elisa.salaorni@gmail.com

Changing climatic conditions and volcanic activity on the Kamchatka Peninsula have triggered a
large number of devastating volcanic debris flows (lahars), which have the potential to reach and devastate
populated areas. While there are complete records of the past decades for volcano eruptions around the
village of Klyuchi, lahars have only been recorded when infrastructure was damaged. In order to better
understand the spatial and temporal outreach of lahars, we sampled 70 willows (Sa/ix sp.) and 126larches
(Larix sp.) growing on the foothills of Klyuchevskoy and Shiveluch volcanoes. All sampled trees show
signs of past lahar activity, e.g. injuries, burial, tilting or root exposure and allow reconstruction of past
lahar occurrence to the mid-18™ century. Dendrogeomorphic analysis are complemented by information
from satellite imagery, known volcanic eruptions, confirmed lahars and climate date to reconstruct the
frequency and spatial patterns of recorded and unrecorded lahars.

NEW FUZZY LOGIC TECHNIQUE FOR MODELLING GEOMAGNETIC SECULAR
VARIATION USING ON-GROUND OBSERVATIONS
A.A. Soloviev, Sh.R. Bogoutdinov, S.M. Agayan
Geophysical Center RAS (GC RAS, Russia)
a.soloviev(@gcras.ru

Secular variation (SV) models for the epochs before the space era are constructed basing on mag-
netic observatory data, which represent rough and noisy time series due to magnetic storms, spikes and
gaps. The models are smoothed afterwards, so if an initial record is recovered, it does not conform with the
real one. Particularly, SV-models allow studying magnetic jerks, which are sharp changes in a core field
behavior. The proposed method represents a new approach to studying secular acceleration (SA) pulses
and consequently magnetic jerks using observatory data solely. It relies on a new technique of smoothing
time series based on fuzzy mathematics. Comparison with the SV modeling results derived from satel-
lite data has shown their high conformity with the proposed method. The later therefore provides a basis
for applying the method to retrospective historical data processing for a better study of SA-pulses and
magnetic jerks in the first half of the 20th century.

Mopnenu BexoBoro xoaa (BX) rimaBaoro marautHoro moiist 3emiu (I'MII3) 3a smoxu 10 KocMude-
CKOW 3pbl IPUHATO CTPOUTH Ha 0a3e 00CepBaTOPCKHUX JaHHBIX. Kak nmpaBuiio, 3TH JaHHBIC MTPEICTABIIS-
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10T cO00¥i TpyOBbIe, 3alryMIIeHHBIE BpEMEHHBIE PSIbI H3-32 MATHUTHBIX Oypb, CIAHKOB U (hparMEeHTapHBIX
HPOIYCKOB JaHHBIX. [T03TOMY, y’Ke MOCTpOECHHbIE MOJIENH MPUHATO criaxkuBatk. Kak cinexcreue, Boc-
CTAaHOBJICHHBIE UCXOJHBIE JAaHHBIE IO MOJENAM HE COBNAAAIOT C peajbHBIMU JaHHBIMH. Monemn BX
MTO3BOJISIOT M3y4YaTh TaK Ha3bIBaeMbIe JKEPKH, MPEICTABIIAIONINE COO0H pe3kre N3MEHEHUs B ITOBeIe-
Huu 'MII3. Meron, pa3paboTaHHBII B paMKax MIPOEKTa, NPEACTaBIsAeT COOOH MPUHINIHNAIBHO HOBBIN
MOJIX0/] K M3yUEHHIO BCIUIECKOB BEKOBOTO yckopeHus (BY) u, kak cieacTBue, MarHUTHBIX JKEPKOB, HC-
H0JIb3YSl HCKIIFOUUTENBHO o0cepBaTopckue faHHble. OH OCHOBAaH HAa HOBOM TE€XHOJOTUH CIIIa>KUBAHUS
BPEMEHHBIX pANOB Ha 0aze HeueTKol MaTemaTuku. CpaBHEHHE ¢ pe3yJibTaTaMHu MojaenupoBaHus BX,
MOJIy4E€HHBIMU Ha 0a3e CIIyTHUKOBBIX JaHHBIX, I0KA3aJ]0 UX MCKIIOUUTEIBHOE COOTBETCTBUE C IpeAsa-
raeMbIM MeToIoM. [locneiHee JaeT ocHOBaHKE ISl IPUMEHEHHSI METO/1a K PETPOCTIEKTHBHOM 00paboTKe
HACTOPUYECKUX AAHHBIX JJI1 U3yYEHUs BCIUIECKOB BY M MarHUTHBIX JKEPKOB B NEPBOH MOJOBUHE XX
BEKa.

AUTOMATIC SYSTEM FOR CALCULATING THE INDEX OF
GEOMAGNETIC ACTIVITY K
LS. Solovyev]’ 2 0.V. Mandrikova! 2, S.E. Smirnov!
! Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS
(IKIR FEB RAS, Russia)
2 Kamchatka State Technical University (KamchatGTU, Russia)
kamigsol@yandex.ru

The present paper describes the automatic system for calculating the index of geomagnetic activity
K which was developed by the authors. This system for the first time reproduces J. Bartels’s method in an
automatic mode. This system for the first time reproduces J. Bartels’s method in an automatic mode. The
system is based on a multicomponent model of the geomagnetic field variation. This model is based on
wavelets and it allows us to describe a quiet course and multi-scale local features, which are formed before
and during magnetic storms. On the basis of the model, computing algorithms were developed. These
algorithms allow us to estimate intensity of geomagnetic perturbations, to define quiet diurnal variations,
to construct Sq-curve and to calculate the K-index by J. Bartels’s method in an automatic mode. We
experimentally proved, that this system allows to calculate the K-index more strictly and considerably
reduces errors of the procedure of estimation in comparison with Adaptative Smoothing method (KAsm)
recommended in INTERMAGNET. We used statistical data that were kindly provided to us by IKIR FEB
RAS and IKFIA SB RAS for the period 2002-2011.

Co3nana aBToMaTHYECKas MPOTrpaMMHasi CHCTEMa 10 BBIUKCICHUIO MHIEKCA TeOMarHUTHOW aKTHB-
HocTH K, BepBble B aBTOMaTHYECKOM pexXUMe BocIpousBosiias Meronuky Jx. baprensca. OcHOBY
CHUCTEMBI COCTaBUJIa MHOTOKOMIIOHEHTHAsI MOJIENb BapUALIMM TEOMAarHUTHOTO I0JIsl, OCHOBaHHAs Ha Beil-
BJIETaX ¥ IO3BOJIAIONIAS OMUCATh «CIIOKOWHBIN» XOI W Pa3HOMACIITaOHBIC JIOKAIbHBIE OCOOCHHOCTH,
(hopMupyromuecs HaKaHyHE W B TIEPHUOJIBI MAarHUTHEIX Oyph. Ha ocHOBE Mojenu pa3paboTaHbl BEIYHC-
JINTENLHBIE AITOPUTMBI, IO3BOJISIIOIIME B aBTOMATHYECKOM PEXXHUME OLIEHUBATh HHTEHCUBHOCTh T'eoMar-
HUTHBIX BO3MYILEHUH, BBIACIATH CIIOKOWHBIE CYTOYHBIC BapHALlMH, CTPOUTH S-KPUBYIO U BHIYHCISTH
K-unanekc mo meroguke /. baprensca. DKciepuMeHTaNbHO AOKa3aHO (MCITOIB30BAIMCH CTATHCTHYE-
ckue pannble 3a nepuoa 2002-2011 rr. UKHUP IBO PAH u UK®UA CO PAH), uro nanHas cuctema
TTO3BOJISIET METOJAMUYECKH 0OJICe CTPOTO BRIYUCIATH K-MHIEKC W 3HAYUTEIIEHO YMEHBITUTH TTOTPENTHO-
CTH IPOLEAYPHI OLICHKHU 0 cpaBHeHUIO ¢ pekoMeHayeMbiM B INTERMAGNET meTonom agantuBHOTO
crnaxuBanus (KAsm - Adaptative Smoothing method).
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THE APPLICATION OF TECHNIQUE RECEIVER FUNCTIONS IN THE STUDY OF THE
CRUST AND UPPER MANTLE OF THE ARCTIC AND SUBARCTIC TERRITORIES
N.V. Vaganova
Institute of Ecological Problems of the North UB RAS (IEPN UB RAS, Russia)
nvag@yandex.ru

In this paper we apply the methodology receiver functions (Vinnik, 1977) to study the crust and
upper mantle structure of the North Russian plate and transition zone continent-ocean in the Arctic. The
essence of the method is to use the converted phases from P to SV (modification PRF) and from S to
P (modification SRF) on seismic boundaries in the substation area. Analyzed records of strong earth-
quakes at stations KLM (60.85°N, 39.52°E), LSH (64.87°N, 45.73°E), ZFI (80.81°N, 47.61°E), included
in the Arkhangelsk seismic network. Evaluation of experimental arrival times of converted phases from
410 km and 660 km discontinuity and their comparison with the standard model IASPEI91 allows us
to characterize speed properties of the upper mantle and transition zone of the mantle beneath the study
area. Joint inversion receiver functions PRF and SRF is used to obtain one-dimensional velocity models
Vp, Vs, Vp/ Vs to a depth of 300 km. The optimal model is determined by finding the global minimum
of the objective function, minimization process is carried out by «simulated annealing» (Mosegaard K.,
Vestergaard P, 1991; Kiselev D. et al., 2008; Vinnik L.P. et al., 2007), within the group of Monte Carlo
methods. Residuals of high-velocity character of the upper mantle of the East European platform were
introduced as additional parameters. Receiver functions is an effective way to study the deep structure of
the Arctic and subarctic areas which are difficult to access and without dense observation network.

B HacTosmielr pabore MBI NMPUMEHSEM METOIOJIOTHIO TpHUEMHBIX (YHKIMIA receiver functions
[Vinnik, 1977] mst uccnemoBaHust CTPYKTYPBI 3eMHOM KOpbI ¥ BepxHeit ManTnH CeBepa Pycckoii mnTs
U MEepeXOqHON 30HbI KOHTUHEHT-0KeaH B ApkTuke. CyIIHOCTh METOJA 3aKJII0UAETCsl B UCIOJIB30BaHUU
oOMeHHbIX BOJIH Ps u Sp, mpeobpaszoBannsix u3 P B SV (Mmogudukanus PRF) u naobopor u3 S B P (mo-
mupukanus SRF) Ha celicMHYECKUX TpaHMIIAX B MOJICTAHITMOHHON 00NacTH. AHAIM3UPYIOTCS 3aIiCH
CIWJIBHBIX 3emiieTpsiceHuit Ha ctanmusx KLM (60.85°c.mr., 39.52°8.1.), LSH (64.87°c.m., 45.73°8.1.),
ZFI (80.81°c.mr., 47.61°B.11.), BXOAAIINX B COCTaB ApPXaHTENbCKOW ceicMudeckoi cetr. OreHKa dKc-
MEPUMEHTAJIBLHBIX BpeMeH Mpuxona oOMeHHBIX (a3 oT rpanun 410 kM 1 660 KM U comocTaBieHHE HX
co cra"gapTHbiMH 151 Mozaenu IASPEI9] no3BosnsieT XxapakTepu3oBaTh CKOPOCTHBIE CBOMCTBA BEpXHEMN
MaHTHH U TIEPEXOJIHOW 30HBI MaHTHUH IOJ U3ydaeMbIMU muiomansiMu. CoBMecTHOe oOpaiieHue (GpyHk-
nuii mpuemHnka PRF u SRF mpumensiercs mist monydeHHs OJHOMEPHBIX CKOPOCTHBIX Mojeined Vp,
Vs, Vp/Vs g0 riyounsr 300 kM. OnTuManbHass MOJENh ONMPEAesieTCs IMyTeM HaXO0XIeHHs TI00alb-
HOTO MUHUMYyMa IeIeBON (PYHKIIMH, MEHIUMH3AIIHS OCYIIECTBIIETCS criocoboM «simulated annealingy
(Mosegaard K., Vestergaard P.D., 1991; Kiselev et al., 2008; Vinnik et al., 2007), Bxoasimum B rpyIimy
MeTo710B MoHTe-Kapio. B kauecTBe nmapaMeTpoB JONOIHUTENHHO OBLIM BBEACHBI HEBSI3KH, OTIPEEIISIO-
IIMe BEICOKOCKOPOCTHOM XapakTep BepXxHel MaHTHH Boctouno-EBpomneiickoit mrardopmel. Hcmonb3o-
BaHMe receiver functions siBisiercst 3 HEeKTUBHBIM CIIOCOOOM M3YUYEHUS TITyOMHHOTO CTPOCHUSI ApKTHYE-
CKUX U IPUAPKTUYECKUX TEPPUTOPHUMA B TPYAHOAOCTYIHBIX YCIOBUSX U MPU OTCYTCTBHM INIOTHOM CETH
HaOIIOICHHA.

STATISTICAL ANALYSIS OF SEISMICITY LEVEL: METHOD, REALIZATION,
APPLICATION AT REGIONAL AND LOCAL SCALE
P.v. Voropaev, V.A. Saltykov
Kamchatkan Branch Geophysical Survey RAS (KB GS RAS, Russia)
chicoli@emsd.ru

The paper briefly describes the method for statistical estimation of seismic level SESL’09 and a
software realization of this method as a computer program running under MS Windows operating sys-
tem. The functionality of the program as well as used computation algorithms are given in details. The
process of charting nomograms and temporal variations of the level of seismic activity is described. The
paper includes the review of the program interface and practical example of it’s application for the various
seismoactive regions.
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B nacrosimeld paboTe KpaTKO paccMaTpUBAaETCsl METOAMKA CTATUCTHYECKOW OLIGHKH YPOBHS CEid-
cmraHoctH COYC’09. Ha ocHoBaHMM 00603HAa4€HHOW METOIMKHM ObUIa pa3paboTaHa CHCTeMa BBIYHC-
JICHUsI YPOBHS CEHCMUYHOCTH MPOU3BOJIEHOTO PETMOHA B BHE KOMITBIOTEPHOI IPOTpaMMBl, UCTIOJHS-
emoii B cemerictee OC MS Windows. [lonpo6HO paccmarpuBaroTcs (hyHKIIHOHAIBHBIE BO3MOXHOCTH
nporpaMmbl. ONHCBHIBAETCS MPOLECC MTOCTPOCHHS IPadUKOB HOMOTPAMM M BPEMEHHOTO XOJa YPOBHS
ceficmuuHocTH. Oco00e BHUMAaHME Y[ENICHO pealn3alil OCHOBHBIX aJITOPUTMOB pacdeTa. JlaH 0630p
uHTepdelica mporpaMMsl. [IpuBOASTCS TpUMEPHI IPUMEHEHHUS TIPOTPAMMBI JUIsl IOCTPOCHHS IpaduKoB
BPEMCHHOI'0O XOAa YpPOBHA CECMUYHOCTH Pa3JINYHBIX CeliCMOAKTUBHBIX PEruoHOB.

HYDROPHYSICAL OBSERVATION DATA INTERPOLATION TAKING INTO ACCOUNT
CHARACTERISTICS OF ADVECTIVE AND CONVECTIVE CURRENTS
N.B. Zakharova, V.I. Agoshkov, E.I. Parmuzin
Institute of Numerical Mathematics RAS (INM RAS, Russia)
zakharova nb@jinm.ras.ru

The study and solution of many problems of geophysical hydrodynamics involve experimental or
observation data obtained from satellites, monitoring stations, buoys, ships, etc. Unfortunately, they re-
main insufficient in spite of a large amount of accumulated observation data. Those data usually are
presented on sets of irregular points at asynchronous time moments. That is why data interpolation (or
extrapolation) is very significant, moreover the quality of interpolation often determines the accuracy of
solution of problems in meteorology, oceanology, geology and other Earth sciences.

In this paper a method for interpolation of observation data on regular grids is presented. The method
takes into account the transport of data by currents and allows one to increase an amount of input infor-
mation for the interpolation and data fields construction by introducing ‘pseudo observations’. Thus one
can solve partly the problem of asynchronicity of obtained geophysical information.

The method presented has been applied for the temperature fields construction into two water ar-
eas. We used the ARGO buoys system observation data in the World Ocean water area and the satellite
data of sea surface temperature in the Black Sea water. The results of the numerical experiments are
presented.

This study was supported by the Russian Foundation for Basic Research (project Ne13-01-00753,
14-01-31195).

HccnenoBanue u pereHue MHOTHX 3a7ad reopu3nyeckor THAPOINHAMHUKH HCIOIb3YET dKCIEepH-
MEHTAJIbHBIE JaHHbIE WIN JaHHbIC HAOIIOJCHUH, TOMydaeMble CO CITyTHHKOB, CTAHIMN HAaOIIOACHUH,
OyeB, kopabOineit u T.1. HecMoTpst Ha GoubIioi 00beM yKe HaKOIJICHHBIX JTaHHBIX HaONroNeHnH, obec-
[IEYEHHOCTh UMH 3a4acCTyI0 OCTaeTcsl HepocTaTouyHo. Kpome Toro, naHHble, Kak IpaBUIIo, PEJOCTaB-
JSIFOTCSL HA MHOXKECTBAX HEPETyJSIPHBIX TOYEK HAOIIONEHUH ¥ B aCHHXPOHHBIE MOMEHTHI BpEMEHH. DTH
00CTOSATENECTBA OCTABIISIOT MPOOIEMY HHTEPITONAINH (MIIH SKCTPATIOJSIIIAN) TAHHBIX aKTyaJIbHOH H 110
HacTosLIee BPeMs, TOCKOJIbKY Ka4eCTBO HHTEPIOISALIH 3a4acTyI0 (aKTUIECKH BO MHOTOM OIpeAesseT
TOYHOCTH PEIICHUS 3a/1a4 B METEOPOJIOTHH, OKEAHOJIOTHH, T€OJIOTHH U IPYTHX HayKax o0 3emie.

B Hacrosimieit pabote mpemiaraeTcss METOJ MHTEPIOJISALMN JaHHBIX HAOIIOACHUH Ha PEryJspHbIC
CETKH C yYETOM XapaKTePUCTUK KOHBEKTHBHBIX U a/IBEKTUBHBIX TedeHn. OCHOBHAsA 0COOEHHOCTH J1aH-
HOT'O METOZIa COCTOMT B TOM, YTO OH ITO3BOJISIET, ITyTE€M BBEACHUS «IICEBIO-HAOIIONCHUIT», yBEINUNBATh
YHCIIO UCXOTHBIX JaHHBIX M, TEM CaMbIM, YACTUYHO PelIaTh MPo0IeMy aCHHXPOHHOCTH re0(pU3NIECKON
nH()OpMAIIHH.

[MpeanoxeHHBI MeTOJ anmpoOMpPOBaH Ha JaHHBIX HAONIOACHHUN O TeMIleparype CHCTeMbI OyeB
ARGO B akBaTOpun MupoBOro okeaHa U JaHHBIX JIbTUMETPUH O TEMIIEPAType MOBEPXHOCTU MOPS IS
akBatopun YepHoro Mops. B paboTte npuBeneHsI pe3yIbTaThl YHCICHHBIX YKCIIEPUMEHTOB IS yKa3aH-
HBIX aKBaTOPHUH.

[Jannast paboTa BBINONHEHA TpH noanepxke Poccuiickoro ¢onna GpyHmaMeHTaIbHBIX UCCIeN0Ba-
Huit (mpoexTsl Ne13-01-00753, 14-01-31195-mo11_a).
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ANALYSIS OF GEOMAGNETIC DATA AND COSMIC RAY VARIATIONS IN PERIODS OF
MAGNETIC PERTURBATIONS
Zalyaev T.L.!, Mandrikova O.V" 2., Solovev I.S.1: 2
nstitute of Cosmophysical Researches and Radio Wave Propagation FEB RAS
(IKIR FEB RAS, Russia)
?Kamchatka State Technical University (KamchatGTU, Russia)
tim.aka.geralt@mail.ru

In the present paper we have suggested a model of the geomagnetic field variation, which allows us
to present the characteristic variation of the field and local perturbations formed in periods of increased
geomagnetic activity.

Using the proposed model we have developed a technique of identifying the characteristic varia-
tion of the geomagnetic field (in periods of quiet magnetosphere) and components presenting different
conditions of the field in periods of perturbations.. We have also created special rules for estimating
the storminess degree of the geomagnetic field. The suggested theoretical tools allow us to determine
time points when geomagnetic perturbations arise and to obtain quantitative estimates of the storminess
degree.

Using the combination of the wavelet transform and neural networks, we have developed a technique
of approximating the time variation of cosmic-ray data. This technique allows us to perform detailed
analysis of geomagnetic data and detect anomalies in periods of high solar activity.

Analysis of long geomagnetic data from the Paratunka observatory (Kamchatka region, Russia) pro-
vided quantitative estimates of the storminess degree of the geomagnetic field before and during magnetic
storms. Furthermore, we have managed to identify local weak increases of the field perturbations prior to
the main phase of storms. The intensity of field perturbations rises on average 2.5 days before the onset
of a storm. Abnormal time periods connected with increased solar activity have been detected in the flow
of cosmic rays. Comparison of the results with the geomagnetic data has shown that the anomalies in the
cosmic ray variations occur in periods of strong geomagnetic perturbations.

NEURAL NETWORK FOR GEOMAGNETIC DATA ANALYSIS
E.A. Zhizhikina® 2, O.V. Mandrikova® 2
! Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS
(IKIR FEB RAS, Russia)
2 Kamchatka State Technical University (KamchatGTU, Russia)
ekaterinazhl (@mail.ru

The present paper is devoted to the development of tools for geomagnetic data analysis and estima-
tion of the geomagnetic field characteristics using data from ground-based observatories. In this research
artificial intelligence methods and wavelet analysis were applied. During the research the method for
studying of the Earth’s magnetic field variations based on the combination of multiresolution analysis
with radial basis neural networks was developed. This method allows to define structures which are
forming the process during the periods of the increased geomagnetic activity and to estimate degree of
the field disturbances in an automatic mode. For the assessment of the method we used geomagnetic data
that were kindly provided to us by the Institute of Cosmophysical research and Radio Wave Propagation
(Paratunka, Kamchatka region, Far East of Russia) for the period 2002, 2005 and 2008. Neural networks
that perform estimation of the degree of the geomagnetic field disturbance were constructed. Classifica-
tion features, which characterize the degree of disturbance of the field, were defined in the variations of
the Earth’s magnetic field.

Pabora HanpaBieHa Ha pa3pabOTKy CpPeICTB aHAIN3a JaHHBIX MarHUTHOTO IOJI 3€MJIM U OLIEHKH
XapaKTEPUCTHK II0JIS IO JAaHHBIM Ha3eMHBIX 00CEpBaTOPUI ¢ IPUMEHEHHEM METOJI0B HCKYCCTBEHHOI'O
WHTEIJICKTa U BelBleT-aHanu3a. Pa3paboTran MeTo M3y4eHHUs BapHalllii MArHUTHOTO IOJIS 3€MITH, OC-
HOBAHHBIA Ha COBMEIEHIH KPaTHOMACIITAOHOTO aHaJM3a C PaJriaJbHBIMIU HEHPOHHBIMU CETSIMH, 1103~
BOJISIIOILMI BBIACIUTH CTPYKTYPBL, (POPMHPYIOIINE MPOLEcC B MEPHUOABI MOBBIIIEHHON reOMarHUTHON

117



AaKTUBHOCTH U B aBTOMAaTHUYECKOM PEKUME OLIEHUTh CTENEHb BO3MYILEHHOCTH ToJisl. [l OlleHKH Me-
TOJIa UCTIOTB30BAJIMCH TaHHBIE T€OMarHUTHOTO Toist craniun «llaparynka» (Kamuarckuit kpaii, peru-
ctpauuto BeinonHser UKUP IBO PAH) 3a nepuoa 2002, 2005 u 2008 r. IlocTpoeHbl HEHPOHHBIE CETH,
BBITIOJTHAIONINE OIIEHKY CTETIeHN BO3MYIIIEHHOCTH T€OMarHUTHOTO MO B Bapuanusax mons BbLAETIeHbI
KJIacCU(UKALMOHHbBIE IPU3HAKH, XapPaKTEPU3YIOLINE CTEIICHb BO3MYIICHHOCTH HOJIA.

MOAEJUPOBAHHUE HITOPMOBBIX HAI'OHOB B OXOTCKOM MOPE C
HNCIIOJb30BAHUEM ADCIRC (THE ADVANCED CIRCULATION MODEL)
A. A. Apxunoea
MockoBckuii Tocy1apcTBeHHBINH yHUBepcuTeT nMenu M. B. Jlomonocosa (MI'Y, Poccust)
HuctutyTt okeanomornn PAH (MO PAH, Poccus)
lapoul@gmail.com

Ja ucceioBaHus IITOPMOBBIX HATOHOB BBHITIOJIHEHO MOJIEIHPOBaHNE YPOoBHA OXOTCKOTO MOpS B
moaenu ADCIRC. s BepuduKaum MoJeTH pacCMaTpUBAINCh peallbHbIC IITOPMOBBIE cuTyanun 1980-
1990-x rr., A71s1 33/1aHUS TIOJIeH BETpa M JaBJICHUS HCIIOIB30BAIIMCH JIAHHBIE peanaini3a. OCOOEHHOCTHIO
3TON MOJIENH, BBITOAHO OTJIMYAIOIEH ee OT MOAEeNel cTaporo MOKOJEHHs, IBISeTCS BO3ZMOKHOCTh pac-
YeTa 10 HECTPYKTYPHUPOBAaHHON CETKE, pa3Mep sueeK KOTOPO MOXKET BapbUpPOBATHCS B 3aBHCUMOCTH
OT IIyOMHBI MOPA, 0aTUMETPUIECKOr0 TpaJreHTa, KoHPUTrypauu OeperoBoi iuHun. Mcnonb3oBanue
HECTPYKTYPHPOBAHHON CETKH ITO3BOJISIET MPONU3BECTH pPacieT C HANOOIBIITNM pa3penIeHneM (JI0 HECKOIb-
KHX JIECITKOB METPOB) /U UHTEPECYIOIINX YYaCTKOB aKBATOPHUH.

B mammeii pabore Hanbosee moapoOHO pacCMOTPEHBI IITOPMOBEIE HAaroHsl Ha 0. CaxanuH. Pernon
MHOTOKPATHO IMO/IBEPTajcs pa3pylIUTeIbHOMY BO3JACHCTBHIO CTUXUH, YTO YACTO MPHUBOIMIO K 3HAYH-
TEJIPHOMY MaTepHAIbHOMY yIIepOy M YHHUTOXEHHIO BXXHBIX 00BEKTOB HHPPACTPYKTYPHI.

MopenupoBaHie CTOHHO-HAarOHHBIX CUTYAIIVid ¥ CPaBHEHUE C peallbHIMHU JaHHBIMH YPOBEHHBIX T10-
croB CaxaivHa MO3BOJIMIO BEpUPHULIUPOBATH MOJAECTH U MOJYYUTh JAHHBIE O HATOHAX B pailoHax, HE
OXBa4YeHHBIX HAOMIOZCHUAMHU. B OymyrieM mpu ycoBepiieHCTBOBAHMH METOAOB IPOTHO3a U ero 00Ib-
el 3a071aroBpeMeHHOCTH MOSIBUTCSA BO3MOKHOCTh HCIIOIB30BAHUS MOJIENH JUISl IIPOTHO3a TOJIOKEHUS
YPOBHSI.

TEIVIOOBMEH B HE®GTET'A30HOCHOM ILTACTE C BHEJAPEHHOM
HUWJINHIPHYECKOMN CKBAXKHUHOM
M.T. 3axuoos
Otnenenne Muposoit bassr lanusix amst O6pasoBanus n Hayunoro O6mena (OJHEC, Y36ekucran)
zakhidov(@rambler.ru

Bompocsl MaTeMaTn4eckoro MoJAeTUpOBaHusl MPOLECCOB B MHOTO(a3HBIX, MHOTOKOMITOHEHTHBIX
cpenax, chopmynupoBaHabie X.A. PaxmMaTymuHbIM, IPHHSIN 3aKOHYEHHYTO (hopmy B padore P.1. Hur-
MaTyiarHa (OCHOBBI MEXaHUKHU reTeporeHHsIx cpea. M. Hayxka. 1978). MeToibl MEXaHUKH FeTepOre€HHBIX
cpel MPUMEHNMBI K N3YYEHHUIO IPHPOTHBIX M TEXHOTEHHBIX IPOIIECCOB, TPOUCXOSAIINX BO BHYTPEHHUX
ciosax 3emnu. B HedrepasBenke npu Oypennu HeQTaHbIX ckBakuH (Pepranckas Jonnna Y30ekucrana)
ObLTa MPOSBJICHA 3aMHTEPECOBAHHOCTh B U3yUEHHUH TEIUIOMACCOIIEPEHOCa MEXKAY BHEIPEHHON CKBaKH-
HOU npH OypeHHH 1 HEPTEra30HOCHBIM (GHIBTPYIOLINUM IIJIACTOM.

B camom o0riem Buzie rereporenHas cpeaa nmo HurmMatynmay xapakTepu3yercsi, Kak cpejia CoCTos-
11asi U3 IOPUCTOTO CKEJIeTa C MaJIBIMHU CMEIIEHISIMU U yIPYTUMH AedopMalusiMu TBEPIOH (a3bl, 3a101-
HEHHAsi MHOTOKOMITOHEHTHBIM (hitousioM (HedTerazom).

ITpn MonuduKauy IPUHATO, YTO IpoLece GUABTPALUY CTALMOHAPHBIN, TeUeHNE IOAYHHAETCA 3a-
kony [lapcu ¢ unciom Re << 1. TemnepaTypsl TBEpAOH 1 XUAKOH (a3, 3a CUET TOHKUX MPOCTEHOK CKe-
JIeTa CPaBHHUBAIOTCS OBICTPO W cpena oJHOTeMIepaTypHas. TakoBBI OCHOBHBIE (PEHOMEHOJIOTHYECKHE
MIPECTABICHMsI, KOTOPbIE TO3BOJISIIOT YIIPOCTUTh ypaBHEeHUs. HennueltHoe ypaBHEHHe MPUTOKa Teria
CBOJUTCS K DIUIMNTHYECKOMY YpPaBHEHHIO | €IbMrosbiia ¢ MOCTOSHHBIM KO3 duIrieHToM. ABTOp Bee-
I7la IOMHHUT COBETHl U PEKOMEHJAlMK paHo yueamero u3 xu3Hu akaa. PAH Bennamuna IletpoBuua
MsicHuKOBaA.

118



HUHTEIPALIUSI CEUCMOJIOTMYECKHUX JAHHBIX U MOHUTOPHUHT A
T'EOMATHHUTHOTI'O ITOJIA ITPU PABPABOTKE MO/JEJIN HCTOYHUKA T’EHEPALITUN
TFEOMAT'HUTHOTI'O IIOJISA
Kysneyos B.B.

HucTuTyT KOCMOGU3NYECKHX HCCIeIOBaHUH 1 pacripocTpaneHus paauosoinH J[BO PAH
(UKUP ABO PAH, Poccust)
vvkuz38@mail.ru

JlarHBIE 0 CTPYKTYype T€OMarHUTHOTO TTOJI OTHO3HAYHO yKa3bIBAIOT HA TO, YTO PAIUyC UCTOYHHKA
TeHEpAIMK COOTBETCTBYET BHYTPEHHEMY Aapy 3emiu. V3BeCTHO, YTO MHOTOJIETHEE N3yUCHHE BPEMEH-
HBIX BapHalWii T€OMarHUTHOTO TOJIS TIOKa3ao, YTO CYIIECTBYET T.H. 3alagHbIi apei( co CKOPOCTHIO
npumepHo 0.3 rpagyca B roj Ha 3amaj. AHAIN3 JaHHBIX T€OMAarHUTHOTO II0JIS1 YKa3bIBaeT HA HAINYUE
aHU30TpONHH B 001acTu 3kBaropa Ha 300 rpagycoB 1o MIMPOTE.

ITonyueHHbIE CEHCMONIOTHYECKHE NaHHbIEC TI0 aHAJM3Y CyNEpBpALleHUs Sapa 3eMiH IOKa3bIBaIOT,
4yTO Habmromaercs Apeid Aapa B BOCTOYHOM HaIpaBiIeHMH co ckopocTeio 0.3 rpagyca B rox Ha BO-
ctok. O0mnacTs apelida npuypoueHa K rpaHulie BHYTPEHHETO siipa. OOHapyKeHa aHU30TPONUs CKOPO-
cTeill celicMUYeCcKUX BOJH B oOmactu 3xkBaropa Ha 300 rpaaycoB 1o MIUpoTe.

CornacHo MOJIeNH TopsTdel 3eMITH, HICTOYHUK TeHEPalini TeOMarHUTHOTO TTOJIS TTPECTABISAET COO0
(ha30BEIii IEpexo] EPBOTO POJIa, Peanu3yeMblii Ha TPaHUIIE BHYTPEHHETO Sapa.

WuTerpanus 3THX JaHHBIX TO3BOJIAET IOCTPOUTH (PU3MUECKH HETTPOTUBOPEUNBYIO MOJIENb TeHEpa-
UM MarHUTHOTO oy 3eMiud. Moaens cripaBeainBa W sl APYTHX IUIAHET W CIYTHHUKOB, TAaKHX Kak
Jlyna, Mapc u Mepkypuii.

HCNOJb30BAHUE MATEMATHUYECKOI'O MOJAEJUPOBAHUS CEUCMHUYECKHAX
BOJTHOBBIX IOJIEH JIJISI U3YUYEHUS CTPATUTPA®HUYECKOI'O ITOJIOXKEHU A
TPAIIIIOBBIX UHTPY3U1 B OCAJIOYHOM YEXJIE FOT'A CUBUPCKOM IIJIAT®OPMBI
B.B. Jlvikosa
Hanwnonansnsiil Mccnenosarensckuii Upkyrekuii ['ocynapcrBenHbli TexHUUECKU Y HUBEPCUTET
(HUUT'TY, Poccus)

OAO «Hpkyrckreopusuka» (Poccus)
veronika lykova@bk.ru

B nHacTosmeit paboTe npeAcTaBiIeH OAMH U3 CIIOCOO0B U3yUYEHHUSI 0COOEHHOCTEH 3aeranus Tpario-
BBIX MHTPY3Uil B ocagouHoM dexie CruOnpckoil miaThopMsl 10 CEHCMUYECKAM JaHHBIM, ITOTy9YeHHBIM
MeToa0M o01eit riryouHHoi Touku (MOI'T), npuBeneH psJ NpUMepOB YCIELIHON peann3auiy JaHHOTO
crioco0a Ha IIoMAAsIX uecieaoBanuii rora Cudupcekoit mathopMel. C MOMOIIBEI0 MOAESTHUPOBAHHUS (ITPO-
rpamma Tesseral, Tesseral Technologies Inc.) o qaHHBIM reo(hU3NYECKUX MUCCIEIOBAHUN B CKBAKHHAX
riryOoKoro OypeHHs, a UMEHHO aKyCTHYECKOTO KapOoTaka, paCCUUTHIBAIOTCS CHHTETHYECKHE BOJIHOBBIE
noJst. B pesynbraTe aHann3a noaydeHHBIX BOJHOBBIX IOJICH BBIITOJIHSETCS CTpaTurpaduyeckas mpuBs3-
Ka U KOPpEesIUs OTPaXarolliX FOPHU30HTOB, B TOM YHCIIE TPANIOBBIX MHTPY3UH, U BBIJAEIAIOTCS Xa-
paKkTepHble OCOOCHHOCTH BOJHOBOW KapTHHBI IIPH II€PeXoJie TPAIIOB HA pa3Hble cTpaTUrpaduuecKue
YPOBHH, UTO B AaJbHEHIIIEM UCTIONB3YETCs IPU MHTEPIPETAllUU CEHCMUYECKUX JaHHBIX Ha TEPPUTOPUHU
mpoBeAeHns1 paboT. HTepnpeTanys OCHOBBIBAaETCS HA aHAIN3E W3MEHEHHs (OPMBI 3aIIFICH BOJTHOBOM
KapTUHBI KaK MOJICTIbHBIX, TaK U peajibHbIX CECMUYECKUX JaHHBIX B Iporpamme Stratimagic (Paradigm
Geophysical, Ltd.). Pe3ynpraTs! mpeactaBisioTes B BUAE KapT ceficModariuii (ceiicModarus - rpyria oT-
PaKEHHH, XapaKTEPU3YIOLIUXCS CX0KUM HaOOPOM MapaMeTpOB) U CTPYKTYPHBIX KapT HOJI0KEHHS KPOB-
JIY TPAITOBBIX HHTPY3HH, KOTOPBIE MOYKHO HCTIOIH30BATh B KOMIUIEKCE C JAHHBIMH HCCIIEJOBAHNH KEpHA
B CKB@)KMHaX JUIsl U3yUEHHsI T€0JIOTHYECKOTO CTPOECHUS OCAIOUHOI0 YeXya, IPU MPOEKTUPOBAHNUH IE€0-
¢u3ngecknx paboT ¥ KOHCTPYKINH CKB)XHUH TITyOOKOTO OypeHws.
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®OPMAT TCTISE - AJIbTEPHATUBHBIN MOAXO/ K CXKATUIO U XPAHEHUIO
NCXOJHbIX BPEMEHHBIX PAIOB
E.P. Maxmyoos, K.A. Abroukuna
Kamuarckwnii ¢pumman I'eopusnaeckoii cayx0s1 PAH (K® I'C PAH, Poccust)

mer(@emsd.ru

OcHoBHBIE (GOpMATHl JaHHBIX, KOTOpBIe Hcmonb3yioTcs reodpmukamu (SEED/miniSEED, CSS,
SEG-Y,WIN) 6butn pa3paboTaHbl OCTaTOYHO JaBHO M UCHOIB3YIOT WACHTHYHBIA MOJIXO/] K CXKATHIO
maaHBIX(SEED, CSS, WIN). DToT MeTO/T OCHOBBIBAETCS Ha JIBYX 3Talax: MpeCTaBIeHUE (parMeHra
BPEMEHHOT0 psifia KaK CIUCKa pa3HUL] aMIUTUTY]] €T0 3HAaU€HUH U MPEeACTaBIEHUE UX MEHBIIIUM KOJIH4e-
CTBOM OHWTOB.

B craTthe paccmaTpuBaeTcs coBepuieHHO Apyroil Metoa. OH OCHOBBIBAETCA Ha MPEACTABICHUU 3HAa-
YEHUI BPEMEHHOTO psifa Kak parMeHTa TEKCTa, KOTOPHIN CKUMACTCS COBPEMEHHBIMU BBICOKOIIPOU3-
BOJHUTEILHBIME aJITOPUTMaM cxkaTus. [Ipencrasien mpoekt Gopmara manueix TCTiSe, ocHOBaHHBINM Ha
JAHHOM METOJIe, €r0 CPABHUTEIBHBIN aHAIN3 U MIPEUMYIIIECTBA.

HMHTEPBAJIBHOE PACTIO3HABAHUE OBPA30B U HEUETKUE MHOKECTBA
Huyuaweunu ' 111
Wncturyt [puxnagnoit Matemaruku J|IBO PAH (MIIM /IBO PAH, Poccus)
guram@iam.dvo.ru

B pabote mpuBOIUTCS M3IOKEHUE METOJa WHTEPBAILHOTO PacIiO3HABaHUS 00pa30B M €0 CBS3b C
HEYCTKUMH MHOXECTBaMH [1]. DTOT MeToI MpUMEHSIJICS B 3aJadaX MEIUIIMHCKOM reorpaduun [2], Me-
teoposioruu [3] 1 ap. OgHAKO MOTPEOOBAIOCH €T0 MATEMATHUECKOE PA3BUTHE C MENBIO “CrIIaKUBAHUS
TpaHUI] PACTIO3HAIOIINX WHTEPBAIOB M aJalTalliH K Pa3IMYHBIM YCIOBHUIM IIPUKIIAIHON 3a/1a4H.

OcHOBHas uesd HACTOAIIEH pabOTHI COCTOUT B TOM, YTO C IMOMOIIBIO MOCTPOCHHSI MHOTOMEPHBIX
MHTEPBAJIOB KJIacC paclio3HaBaeMbIX O0OBEKTOB pa3dmBaercs Ha moakiacchl [4]. Kaxxmomy monmkmaccy
COIIOCTABJISICTCS JIBA BIIOKEHHBIX JIPYT B IPyTra MHOTOMEPHBIX HHTEPBAJIa: MAKCUMAIIbHBIA U MUHUMAJTb-
HEIH. THTEpBaITBI, OTHOCSIIHECS K pa3HBIM TOJKIaccaM He ImepeceKaroTes. JIs KakIoTo U3 IMOIKIIacCcoB
cTpoutcsi (DYHKIHMS MPUHAUICHKHOCTH, PaBHAS €IUHHIICE B MUHUMAJIBLHOM WHTEpBaJe, HYJIO - 3a Tpe-
JIeIaMi MaKCUMaJIEHOTO WHTepBajia. MeX Ty MaKCUMAITBHBIM U MUHUMAIBHBIM UHTEpBaJIaMU (yHKITAS
MIPUHAIEKHOCTH JIOOTPEAEISIETCS CIeHaIbHBIM 00pa3oM M3 COOOpaXKeHHH MOIO0US MHOTOMEPHBIX
nHTEepBaNoOB. C MOMOIIBIO TE€OMETPUIECKIX COOOpaKEHUI BRIYUCIAETCA cpenHuii o0beM [5] Tak ompe-
JIeIEHHOTO HEYETKOT'O0 MHOXKECTBA.

[Ipu ompeaeneHny MaKCUMaIbHBIX HHTEPBAIOB PEYb UAET 00 OTIEICHUH TOYEK BBIJCIICHHOTO KIlac-
ca OT OCTaJbHBIX ToueK. [Ipruem okpyKeHHe KaXK0i TOUKH U3 BBIAEIICHHOTO Kilacca MaKCUMAIIbHO. JTO
3HAYUT, YTO TOYKA BBIJCIICHHOIO KJIACCa XapaKTepU3yeT HEKOTOPOE KaTacTpo(hUuuecKoe COObITHE (MU
€ro TPEeAIIECTBEHHUKA) U MPH €T0 NMPOTHO3WPOBAHMH CTPEMATCS MaKCUMAaJbHO YMEHBIIUTH BO3MOXK-
HOCTb OIIUOUTHCS B IPOTHO3€E. DTO CBOWCTBO MOKHO mepedopMyInpoBaTh B TEPMUHAX (PYHKIIUU TPHU-
HAJUI)KHOCTH HEYETKOTO MHOXKECTBA, XapaKTEPHU3YIOMIEro MapaMeTphl KaTacTpOOHUIECKOTO COOBITHS
(ero mpeIIeCTBEHHUKA) TOJIaras, YTO BBIOUPAETCS JOCTATOYHO HEOOJBIIOE 3HAUCHHE, OTpaHNYHBAO-
mee CHU3Y (PYHKIIHIO IPUHAIIIC)KHOCTH.

Korna peub uper 0 MUHHMaJIBHBIX OTPE3Kax, TO 3TO MOKHO MHTEPIPETHPOBAThH KaK OIpEIEIeHUE
JIOITYCKOB Ha IMapaMeTphl U3IENHS, IPU KOTOPBIX OHO paboTaeT HopMaibHO. [l03TOMY ecTecTBeHHBIM 00-
pPa3oM 3TH JOMYCKH CTPEMATCS yMEHbIIHUTh. ClieI0BaTeIbHO, HIDKHSS TpaHUIA QYHKIIUN TPUHAIIICKHO-
CTH HEYETKOTO MHOXKECTBA, XapaKTEPU3IYIOIIETO MapaMeTPhl pab0odero COCTOSHUS U3AEITHUs, TOCTATOTHO
BeJIMKA.

3amava 00 ompeescHUN CPEIHEr0 00beMa HEYeTKOTO MHOXKECTBA BO3HHKIIA U3 00pabOTKH JaHHBIX
B TE€OJIOTHUH, TOPHOM [IeJie ¥ IOCTATOYHO IMOAPOOHO HCCIeN0oBallach B paboTax 1o TEOPHH CITyYalHBIX
MHOXeCTB [6].

[Ipemmaraemoe onpeaeneHne HEIETKOTO MHOKECTBA C OJTHOHM CTOPOHBI ITO3BOJISIET aJaITHPOBATHCS K
YCIIOBHSIM TIPUKIIATHOM 3a[a4H, C IPYTOil CTOPOHBI MPUBOAUT K CPABHHUTEIBHO MTPOCTHIM BHIYHUCICHUSM,
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MO3BOJISIONIMM U30€KaTh AOCTATOYHO TPOMO3JIKOH MpOoIeype TPHAHTYIISIIMA MHOXKECTBA, “HATSHYTO-
ro” Ha KOHEUHBI Ha0Op TOYEK.
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MATEMATHYECKOE MOJAEJIUPOBAHUE KAK UHCTPYMEHT OINPEJEJEHUS
XAPAKTEPUCTHUK BBICOKOTEMIIEPATYPHOI'O TEOTEPMAJIBHOI'O PE3EPBYAPA
O UBMEPEHUSIM HA YCTBE CKBAKUH
AH. l[lymonunl . ULIO. Pacckaszos!, A.A. qepmomeﬂueeaz
! MncturyT ropuoro nena JIBO PAH (MT'J] JIBO PAH, Poccus)

2 Kamuatckuii TocynapcTBeHHbIH Texanyeckuil yansepcutet (Kamuarl TV, Poccus)
ans714@mail.ru

PaccmarpuBaroTcs BO3MOXKHOCTH ONPEAEICHUST XapaKTEPUCTUK BBICOKOTEMIEPATYPHOIO IeoTep-
MaJIbHOTO Pe3epByapa M0 U3MEPEHUSAM Ha YCThE CKBAXKUH IIPU HCIOJIb30BAHUHA MAaTEMaTHYECKOIO MO-
JEeNUPOBaHMs THIPOAMHAMUYECKHX MPOLECCOB B CTBOJIE CKBaXXHMHBI. [IpeCcTaBIeHb! OLEHKU BIIMSHUS
MIOTPELTHOCTH YCThEBBIX U3MEPEHUI Ha onpenensieMble, ¢ npuMeHenneM moaenu WELL-4, mapameTrpsl
Ha 3a00e. OTMEUCHO HAJIMYME AUAIA30HA PACXOA0B, XapaKTEPU3YIOIIETrocs: BEICOKO TpaHchopManmeit
MOTPEIIHOCTH YCThEBBIX U3MEPEHUN Ha ONpeeIIIeMbIe BEIMUUHBL. BBINIOIHEHA OLIEHKA IOIPELIHOCTEN
OIpeJIeNIEHUs IapaMETPOB B PE3EPBYaAPE M0 YCTHEBBIM U3MEPEHUSAM AJIs CKBaKUH [layxerckoro u Myt-
HOBCKOT'O MECTOPOXKIeHHH. [laHbI peKOMEHTAINH JUTsl pEIIeHUs IPAaKTHYECKUX 3a7a4 UCCIIEI0BaHMs BbI-
COKOTEMIIEPATYPHBIX FEOTEPMANIBHBIX PE3EPBYAPOB C IPUMEHEHHEM MAaTEMATUYECKOIO MOJAEIMPOBAHUS
TUIPOAVMHAMUYECKUX IIPOLIECCOB B CTBOJIE CKBAXKHH.
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OPEN ACCESS AS THE MODERN
PRACTICE OF SCIENTIFIC COMMU-
NICATION. ELECTRONIC LIBRARIES
AND COLLECTIONS. INTEGRATION
OF TERRITORY-DISTRIBUTED HET-
EROGENEOUS DATA COLLECTED IN
THE FIELD OF EARTH SCIENCES

OTKPBITBI JOCTYII KAK COBPE-
MEHHASI TIPAKTUKA HAYYHOU
KOMMYHUKALIUU. IJIEKTPOH-
HBIE BUBJIMOTEKHN U KOJIVIEKIIUU.
HUHTEI'PAIIUAA TEPPUTOPHUAJIBHO
PACHIPEJEJIEHHBIX PA3HOPO/IHBIX
HAYYHBIX JAHHbLIX B OBJIACTH
HAYK O 3EMJIE. HHOPACTPYKTY-
PA IIPOCTPAHCTBEHHBLIX JIAH-
HbBIX. ITPOBJIEMbI HMHTEI'PAIIUU
IMPOCTPAHCTBEHHBbIX JAHHBIX,
CEPBUCOB U NPUJIOKEHUI.
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TECHNOLOGY OF GEOGRAPHIC DATA EXTRACTION FROM TEXT DOCUMENTS
V.B.Barakhnin® 2, A.M.Fedotov': 2, D.M.Skachkov’, A.A.Solovyovz, O.L.Zhizhimov'
! The Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
2 Novosibirsk State University (NSU, Russia)

bar@ict.nsc.ru

The article considers the creation of the technology of extracting geographical facts from text docu-
ments with rather arbitrary structure, and the following definition of fact is used: collection of relations
between entities, which are contained in text and in metadata of document and are described in the on-
tology of information system. The ontology, which includes the necessary components for temporary
and geographic search, was built, as well as the scheme of thesaurus (it is based on the scheme of Getty
Thesaurus of Geographic Names), appropriate for using in implementations of a digital library. When
meaningful filling a thesaurus, which is designed to extract facts from texts related with geographic ob-
jects within the territory of the Russian Federation, it is advisable to use the Thesaurus of Geographic
Names of Russian State Library, expanded with hierarchical links and retrospective information. The
direct work of facts extraction from text is based on the cumulative application of syntactic and seman-
tic analysis. The fact extraction itself related to a particular subject, which is mentioned in the text and
described in the ontology, consists of determination of the value of the predicate associated with this
subject, and object can act both as a subject and as a predicate.

B pabote paccmarpuBaroTCs BOIPOCH! CO3/IaHHS TEXHOJOTHH W3BIeUeHUs reorpaduuecknx ak-
TOB U3 TEKCTOBBIX TOKYMEHTOB JOCTaTOYHO MPOU3BOJIBLHON CTPYKTYPBI, IPU 3TOM UCIIONb3YEeTCs CIeay-
folee onpeneneHne (paxra:coaepKamasics B TEKCTe U METaIaHHBIX JJOKYMEHTa COBOKYITHOCTh CBSI3ei
MEXIY CYLUIHOCTSIMH, OIIMCBIBAEMBIMUA B OHTOJIOTUH MH(OPMALMOHHOM cucTeMbl. [locTpoeHbl OHTOIIO0-
TSI, KOTOpasi BKJIIOYaeT HeOOXOANMbIe KOMIIOHEHTHI JUIsi BPEMEHHOTO M Teorpadpuyeckoro moucka, u
cxeMma Te3aypyca (B ee OCHOBe JIeKHT cxema Tesaypyca reorpaduueckux HazBanuii Macturyra [erTn),
MTOIXOSIIAS JJIS UCTIOb30BaHUs TIPY BHEAPEHHUH B 3JIeKTPOHHBIE OnbmuoTteku. Ilpu conepxarensHOM
HATIOJHEHUU Te3aypyca, MpeTHa3HaueHHOT0 JJIs U3BJIeUeHHs (JaKTOB U3 TEKCTOB, CBA3aHHBIX C reorpa-
¢udecknMu 00BEKTaMH, PacTOIOKEHHBIMU Ha Tepputopun Poccuiickoit @enepannu, mneiaecooopazHo
HCIIOJIb30BaTh Tezaypyc reorpadguueckux Ha3BaHWM Pocchiickoll rocyaapCTBEHHOW OMONHMOTEKH, JO-
MTOJTHEHHBIN HepapXU4eCKUMU CBS3SIMHU U PETPOCIEKTUBHBIME cBeZieHnsAMHU. HemocpencTeennas pabora
10 M3BJICYCHUIO (PAKTOB M3 TEKCTa OIMPAETCS Ha COBOKYITHOE IMPHMEHEHHE METOJI0OB CHHTAaKCHIECKOTO
1 CeMaHTHYeCKOro aHanu3a. CamMo xe U3BleUeHHe (aKkTa, OTHOCALIErocs K TOMY WM MHOMY YIIOMMHA-
€MOMY B TEKCT€ CYyOBEKTYy, OIMCAHHOMY B OHTOJIOTMH, COCTOHUT B OIpEeNIeHINH 3HAYCHHUS IPEINKaTa,
CBSI3aHHOTO C 3TUM CyOBEKTOM, IPH 3TOM HaMMEHOBaHUE reorpadguyeckoro 00beKkTa MOXKeET BBICTYNATh
B POJIH KakK CyOBeKTa, TaK M MPeJrKaTa.

“FAR EAST GEOLOGY” DIGITAL REPOSITORY - AN OPEN ACCESS TO DISTRIBUTED
ONLINE SCIENTIFIC PUBLICATIONS
Belousov A.V.
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
belousov@fegi.ru

Computer Science Laboratory FEGI FEB RAS is engaged in development of
http://repository.fareastgeology.ru digital repository that would integrate distributed scientific data
on geology of the Russian Far East. As a core software environment, Dspace is suggested because of its
sufficient functionality for that purpose. The System under development is adapted to geology by the
adding of subject block of geological and geographical thesauruses. All thesauruses currently represent
fixed value sets ensuring uniformity in subject terms.

Integration of scientific publications from different distributed sources, such as: digital repositories,
library catalogs, E-libraries and so on, will be realized with the help of various protocols gropers and
subject filter. Seek mode is supplied with multicriterion query for 13 parameters, including geographical
and geological objects in the Far East of Russia, and stratigraphic age.
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Hudposoii PENO3UTOPUI «['eonorus HanpHero Bocrtoka Poccun»
http://repository.fareastgeology.ru paspabareiBacTcss B maboparopunu HHPOPMAIIMOHHBIX TEXHOJO-
ruii [lansHeBocTOuHOTO Teonorndeckoro uHctutyta JIBO PAH B pamkax paboT mo WHTerpaunuu
pacmpeeeHHBIX HAay9YHBIX JMaHHBIX 1o reojoruu JlampHero Boctoka Poccun. B kauectBe 0a3oBoif
IIPOrpaMMHOM cpensl BeIOpaH Dspace, KoTopblil 00namaeT JOCTaTOYHOM Ul MOCTABJICHHBIX LiENeH
¢yHxuroHampHOCTRIO. PaspabareiBaemas CucremMa aganTHpoBaHa JUIs T€OJIOTUM BBEIEHHEM B Hee
TEeMaTHYECKOIro OJIOKa I'e0JIOTMYEeCKUX M reorpaduueckux Te3aypycoB. B Hacrosiiee Bpems Bce Te-
3aypychl Pemo3utopus NpencTaBisitoT coOoi (pUKCHpOBaHHBIE HAOOPHI 3HAYEHUH, CIIOCOOCTBYIOIINE
€IMHOO0Pa3UI0 B IPEAMETHBIX TEPMUHAX.

WnTerpanus Hay4dHbIX MyOiaukanui B Pemo3uTopuil ocyIiecTBiIsieTCs U3 pa3iNU4HBIX TEPPUTOPH-
AIBHO pacHpeeNIeHHBIX HCTOYHUKOB: MH(POBBIX PETIO3UTOPHEB, KAaTaJOroB OMOIMOTEK, DIIEKTPOHHBIX
OMOMMOTEK U T.II. C UCIOIB30BAaHUEM MOJYJiel cOopa Mo pa3IMYHBIM MPOTOKOJIAM H C HCIIOIb30BaHHEM
TEMaTHIECKOTO (PrIbTpa.

B pexxume nmoucka peann3oBaHa BO3MOKHOCTh MHOTOKPUTEPHAIBHOTO 3ampoca 1o 13 mapamerpam,
B TOM YHCJIE 10 TaKUM Kak: reorpaduieckue u reojorudeckue o0bekThl Jlampaero Boctoka Poccnn,
crpaturpaduieckuii Bo3pacr.

GIS-PORTAL “GEOLOGY AND GEOPHYSICS OF RUSSIAN FAR EAST”: INTEGRATION
OF “GHOST” SPATIAL DATA
Ivan N. Goryachev
JSC “Magadangeologiya”, Russia
ivan.n.gor(@yandex.ru

GIS-portal “Geology and Geophysics of Russian Far East” was created in the Far-East Geological
Institute (Vladivostok). This Portal integrates geographically distributed spatial data and services on ge-
ology and geophysics of Russian Far East. The main purpose of the portal is to provide a single point of
access to spatial data and thematic search services as well as analysis and visualization tools. Data and
services integrated via metadata and standard protocols (CS/W, WMS, WFS etc.). All data, integrated
in Portal, restricted to the Russian Far East region by spatial extent and to geology and geophysics by
area of knowledge. The Portal based on open source software (GeoNetwork, GeoServer etc.). However
there are number of problems encountered. The first and main is lack of available data. Despite the formal
presence of GIS (in the number of Russian academic institutes — NEISRI and IVIS for example, USGS
and some others) only data, provided by OneGeology project are accessible via standard protocols pro-
vides. The second big problem is lack of common vocabularies (thesauri) and different categorization in
different catalogues. This differencies prevents automatic metadata harvesting, forcing to work with each
catalogue manually. These problems (especially first one) hamper the effective use of modern informa-
tion technologies in the Russian Far-East geology. They and can‘t be resolved by Portal team solely and
requires the participation of all involved sides - owners of spatial data, integrators and consumers.

B Hacrosimee Bpems cunamu akajeMudeckux cTpykryp Ha JlampHem Boctoke cozpmaéres I'MC-
moptan «I eonorus u reodusnka Jamsaero Boctoka Poccumy». [lopran uHTErpHpyeT NpoCcTpaHCTBEHHBIE
JaHHBIE ¥ CEPBHCOB 110 Teoioruu 1 reodusuke lanpHero Boctoka Poccun ¢ TepputopuansHo pacmpene-
NEHHBIX pecypcoB MHTEpHET ISt CO3AaHNS €ANHONW TOYKHU JOCTyIa K 3TUM pecypcaM U JaHHBIM, a TaK-
e TeMaTHYECKUM CEepBHCaM MOUCKa, aHaIN3a U BU3yaIN3alii IPOCTPAHCTBEHHBIX TaHHBIX. JlaHHbBIE U
CEepBHCHI HHTETPUPYIOTCA Yepe3 MeTaJaHHbIe B OAHOM U3 cTaHAapTHHIX (opmarto (ISO 19115/19139,
FDGC, I'OCT) u no cranmaptabiM mpotokoiaam (WMS, WFS u np.). TeppuropuaibHo qaHHBIE OTpaHU-
yeHsl pamMkamu JlansHero Boctoka Poccnn, a TeMaTHdecKu — HayKaMu 0 3emite (Te0IoTHs, Teohu3nka u
up.). Peanuzosan [lopran ¢ ucnonszoBanueM cBoOOHAOT0 nporpaMMmHoro obecneueHus (GeoNetwork,
GeoServer, u 1.1.). OqHaKo B mpouecce peanu3anuu [loprana Obu1 BeTpedeH psia TpyaHocteii. [lepsast, u
OCHOBHas1, MpobiieMa — 3To omcymemeue docmynuvix danuwix. HecMoTps Ha cymectBoanue psga [ IC
(n B opranm3ammsix PAH — CBKHUUM JIBO PAH, MBuC JIBO PAH, u 3a py6esxxom — USGS), Tonsko
mpoekT OneGeology npenocTasnseT ganHbIe Mo nporokodam CS/W u WMS. Bropas npobiema — om-
cymcmeue CmanoapmHuIx cio8apell (me3aypycos) npeOMemHou 001acmu u pasniuyHas Kame2opu3ayus
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MemaoaHHuIX B Pa3NUYHBIX KaTagorax. JTO HE MO3BOJIET BECTH aBTOMAaTHYECKHH cOOp MeTaJaHHBIX,
BBIHYK/1as1 TSl KaXKIOT0 KaTajiora MPOU3BOANTE PYYHOI 0TOOP MHTEPECYIONINX 3aucei. DTH poOIeMbl
(ocobenHO niepBast) 3aTpyAHAIOT 3 HEKTHBHOE NCIIOJIB30BAHNE COBPEMEHHBIX HH()OPMAMOHHBIX TEXHO-
JIOTUH B ATBHEBOCTOYHOM reostorud. OHU HE MOT'YT OBITh PEIICHBI TOJIBKO aBTOPAMH ITOPTAajia M TPEOYIOT
y4JacTusi BCEX 3aMHTEPECOBAHHBIX CTOPOH — BJIaJelIbIIEB IPOCTPAHCTBEHHBIX JTaHHBIX, HHTETPATOPOB U
norpeduTenei.

POSITION AND ROLE OF RUSSIAN RESEARCH AND EDUCATION COMMUNITY IN
FORMATION AND DEVELOPMENT OF SPATIAL DATA INFRASTRUCTURE
A.V. Koshkarev!, I.N. Rotanova®
nstitute of Geography RAS (IG RAS, Russia)
2 Altai State University (ASU, Russia), Institute of Water and Environmental Problems SB RAS
(IWEP SB RAS, Russia)
akoshkarev@yandex.ru

A twenty-year experience in the formation and development of information and telecommunication
systems, called spatial data infrastructures (SDI ) of different type and purposes (national, regional, lo-
cal, departmental, corporate, scientific and educational), demonstrates the invaluable and unappreciated
contribution of science in this complex process from the generation of the idea of the integration of infor-
mation resources and the creation of new tools for efficient spatial data management to the development
of modern technological solutions to support the data and services in the network, in particular, cloud
environments. Against the success in SDI-development abroad the Russian experience is enough (and in-
explicably) modest. Formally, the Concept of SDI RF creation and development has been in existence for
more than eight years, but its implementation is limited due to the solution of particular problems of the
establishment of national geoportal, the development of regional legislative and regulatory framework
and elements of regional SDI. Outside the vertical rule of SDI RF, including the scientific and educa-
tional sphere, the efforts are piecemeal as well. A review of recent initiatives, which are indicative of a
high, but underused potential of academic science in geoportal organization and integration of thematic
data in computation and mathematical, information-technological, geographical and geo-environmental
institutions is given. The experience in scientific and applied research in the field of geoportal solutions
and geo-information support for public authorities and local governments to address the territorial man-
agement is shown.

JIBagnaTHUIIETHUI OIBIT CTAHOBIIEHUS W Pa3BUTHS MH(OPMAIIOHHO-TEIEKOMMYHHKAIIMOHHBIX CH-
cTeM, MONYYHMBLIMX Ha3BaHHe MH(pacTpyKTyp npocTpaHcTBeHHbIX naHHbBIX (MIIJ]) pasHoro tuma u
HA3HAYEHUS: HAIMOHAIBHBIX, PETHOHAIBHBIX, JIOKAJIHHBIX, BEJOMCTBEHHBIX, KOPIIOPATHUBHBIX, HAyd-
HBIX ¥ 00pa30BaTeNbHbIX, — CBUAETENBCTBYET O HEOLICHUMOM M HEJOOLIEHEHHOM BKJIa/ie HAyKH B 3TOT
CJIO>KHBIA TPOIIECC, OT 3apOKIACHUS HJIEM WHTETpalud WHPOPMAIMOHHBIX PECYPCOB M CO3JaHHSA HO-
BBIX MHCTPYMEHTOB 3((QEKTUBHOTO YIpaBJICHUS NPOCTPAHCTBEHHBIMU JAHHBIMU 10 pa3paboTKu ce-
TOJHSIIHIX TEXHOJIOTHYECKHUX PELIeHUN Ul MOANEPKKH CYIIECTBOBAHHS JAaHHBIX U CEPBHCOB B Ce-
TeBBIX, B TOM 4uclie 00ia4yHbIX, cpeaax. Ha ¢done ycmexos MIIJI-cTpoutenscTBa 3a pyOexxoM poc-
CUICKHIA OMBIT JOCTATOYHO (M HEOOBICHUMO) cKkpoMeH. Ha oduimansHOM ypoBHE yike 00jee BOCh-
mu JeT cymiectByeT Konnenuusa co3nanusa u passutua UIIJ] PO, Ho ee peanuzanus 3aMOpoxKeHA U
OrpaHMYCHA PEIICHUEM YaCTHBIX MPOOJIEM yCTPOHCTBA HAIIMOHAIBHOTO TeoropTana, pa3paboTKu peru-
OHAJBHOI HOPMATHBHOM MPaBOBOI 0a3bl 1 ameMeHTOB pernoHansHbIX UITJI. 3a mpenenamu BepTHKab-
Hott nmunetiku UIIJ P®, B Tom uncne B HayyHO-00pazoBarenbHOl cdepe, yCHius Toxe (pparMeHTap-
HbL. J[aH 0030p MHUNMATHB ITOCIEAHNX JIET, KOTOPBIE CBHAETEIBCTBYIOT O BEICOKOM, HO HETOMCIIONB30-
BaHHOM M HEJJOBOCTPEOOBAaHHOM ITOTEHIMAJIE HAYKH, B TOM YHCIIE aKaJIeMHUUECKOH U BYy30BCKOH, B Jie-
Jie OpTaHU3aIMH I€OTTOPTAIOB M MHTErPAIlH TEMAaTHUECKUX JAaHHBIX B YUPEXKICHHUSIX BBIUUCIUTENHEHO-
MaTeMaTH4eCKOro, HHHOPMALUOHHO-TEXHOJIOTUIECKOT0, Te0rpapuIeckoro U re0dK0I0rnIecKOro npo-
¢una. IlpuBeseH ONMBIT HAYYHO-TIPUKIATHBIX Pa3pabOTOK B OOJIACTH T€ONOPTAIBHBIX PELIeHHH U reo-
HH()OPMAIIMOHHOTO 00ECIICUeHHsI OPTaHOB TOCYNAPCTBEHHOM BJIACTU M MECTHOTO CAMOYIPaBIICHUS AJIS
peleHus npodJieM YIpaBieHUsS TePPUTOPHUATBHBIM PA3BUTHEM.
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IMPLEMENTATION OF GEOPROCESSING SERVICE FOR THE PACIFIC INSTITUTE OF
GEOGRAPHY SDI
S.M. Krasnopeyev, S.S. Pashinskiy, E.V. Shulkin, T.A. Krasnopeyeva
Pacific Institute of Geography FEB RAS (PGI FEB RAS, Russia)
sergeikr@tig.dvo.ru

5 years ago we began the implementation of the Pacific Institute of Geography FEB RAS application
framework, that enables users to access geospatial data from a variety of sources across generic comput-
ing interfaces. The first results was presented in 2010 at the International Conference “First Russia and
Pacific Conference on Computer Technology and Applications (RPC 2010)”. At that moment “business
to customers” (B2C) functionality was deployed. In particular, off-line metadata editor was developed
for creation a metadata records in two formats, which are regulated by standards ISO 19115:2003, and
GOST P 52573-2006 (national profile of ISO 19115:2003); OGC Web Services (WMS, WFS) have been
established for geospatial data; original client application (http://gis.dvo.ru/web/?) provides an environ-
ment for visualizing and analyzing geospatial data from variety of sources/services.

Currently, “Business to Business” (B2B) functionality are realized:

* Test exploitation of the Web Feature Service Transactional (WFS-T) was started.

» Functionality of the client application was extended: it became possible to visualize jointly WMS

and WFS data, remote creation/deleting/editing of feature objects.

* Web Processing Service (OGC WPS) was deployed. This Service is targeted at processing both
vector and raster data. Currently WPS offer access to GRASS GIS and Sextante procedures that
operate on spatially referenced data.

* WPS client application was developed.

» Accumulation of a corporate resource of remote sensed data and thematic spatial data is continued.
Deployment of a such infrastructure will provide analysts an environment of interoperable services for
working with actual dynamic content, possibilities to realize crowdsourcing project and to enrich and
extend the basis for performing geographic analysis

5 mer wazax B TUI' IBO PAH Hawammce paGoThl MO Pa3BEPTHIBAHUIO KIIOYEBBIX DJIEMEHTOB
WII/. IlepBrle pe3ynbTaThl 3THX paboT ObuTH mosiokeHB! B 2010 1. Ha MeXayHapoIHOW KOH(PEPESHIINN
The First Russia and Pacific Conference on Computer Technology and Applications (RPC 2010). Ha ot
MOMEHT ObUI peann30BaH (yHKLIHOHAI, 00eCIeUYMBAIOLINI PEIICHIE KPYTa 3aa4d, KOTOPbIE MOKHO OTHE-
CTH K KaTeropuu «ousnec st norpedurens» (B2C). B wactHocTH, ObUH pa3BEPHYTHI CITyKOBI Ty OnHKa-
rmu I1J1 B coorBercTBUU co cnerubukanuiMu OGC WMS, OGC WFS; pa3pabdotan Beo-kimuenHT, obec-
neunBaronuii padbory ¢ WMS-cepBepamu, a Takke peJakTop METaJaHHBIX, OICPKUBAIOIINN CTaHAap-
o1 [ISO 19115:2003, TOCT P 52573-2006.

Ha Hacrosimuii MOMEHT peanusyetcst QyHKIHOHAI, 00eCcTIeUnBAIOIIUH pelieHne Kpyra 3a/1a4, KOTo-
pBIE MOXHO OTHECTH yXKe K KaTeropun «OousHec s ousHeca» (B2B). Tax,

* 3amyIueHa B TECTOBYIO SKCIUTyaTalHIo TpaH3akuoHHas Cirysx0a myOMKauy IpoCTPaHCTBEHHBIX

o6wexToB (WFS-T, Web Feature Service Transactional);

* PacmmpeH yHKIMOHA KIMEHTCKOTO NpHiIoxkeHus Bed-cimyxObl ocTyna u BU3yaiu3ainuu, ooec-
MIEYHBAIOLIETO OJIEPKKY JOCTYTa ¥ BU3yaTU3aI[i BEKTOPHBIX KJIACCOB OOBEKTOB, a TAKXKE BO3-
MOXHOCTb YAAJIEHHOTO CO3/1aHMs1/y IaJIeHUs/PeJaKTUPOBaHUS IIPOCTPAHCTBEHHBIX OOBEKTOB;

+ Pa3BépHyTa U 3amyIleHa B TECTOBYIO KCIUTyaTaluio Beb-ciry:x6a 00paboTku mMpocTpaHCTBEHHBIX
nmaaabex (OGC WPS), mpenocrasistomnias moctyt K nporeaypam GRASS GIS (218), 6ubmamorekn
Sextante u np.;

» Pa3zpaborano knmeHTcKoe Beb-nprioxkenue, mpeaocTaBisiomiee moibp3oBarelto narepdeiic Gop-
MHUPOBaHUsI CLICHAPUS U BBIOJIHEHU ynanéHuou oopadorku I1/1;

* IIpomomxaercs hopMupoBaHHE KOPIIOPATUBHOTO pecypca 6a30BbIX MPOCTPAHCTBEHHBIX JTaHHBIX,
JAHHBIX JUCTAaHIMOHHOTO 30HIUPOBAHUS 3eMJIHM BBICOKOTO Pa3pEILCHHUSI.

Co3nanne mogoOHOM MHPPACTPYKTYPHI MO3BOJIUT 00ECHeUnTh JOCTYIN K Bo3MoxkHOCTAM ['MIC uepes
WnTtepHeT, paboTy ¢ akTyaJbHBIM JTUHAMHYECKHM KOHTEHTOM, PEAIN30BBIBATH IPOEKTHI C 3JIEMEHTAMHU
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«KpayACOPCHHIa», CYLIECTBEHHO PACIIMPUTH KPYT HOTpeOuTEIeH reonpocTpanCcTBeHHON HH(popManuu
Y TEOTIPOCTPAHCTBEHHBIX YCIYT.

TECHNOLOGY OF EXTRACTION OF KNOWLEDGE FROM MASSIFS OF DISSERTATION
WORKS ON THE EXAMPLE OF SCIENCES ABOUT EARTH

Yu.V. Leonova
Institute Computational Technologies SB RAS(ICT SB RAS, Russia)

juli@ict.nsc.ru

The purpose of this work is the description of technology of extraction of knowledge for studying of
the communications arising in scientific communities within which scientific activity, on the basis of the
analysis of texts of theses and abstracts is carried out.

The technology is based on algorithm of application of a thesaurus method of the content analysis
for extraction from texts of named entities (the person, the organization, geographical names), temporary
characteristics, key terms and identification of communications between them.

Training methods are applied to classification of terms with the teacher which allow to carry out
classification or to predict value, proceeding from earlier shown examples. Results of testing showed
that the accuracy of algorithms of classification makes about 90% at number of documents in a heading
more than 100.

It is shown that the developed algorithm of extraction from texts of named entities, temporary charac-
teristics, key terms and identification of communications between them is applicable to the text documents
relating to various branches of science (technical, mathematical, geological and mineralogical).

[Mennbio AaHHOM PaOOTHI ABJIAETCS OMUCAHNUE TEXHOJIOTHH M3BIICUCHHS 3HAHUM [T H3yUCHUS CBA3EH,
BO3HHUKAIOUINX B HAYYHBIX COO6IlIeCTBaX, B paMKaX KOTOPBIX OCYHICCTBIIACTCA Hay4YHasd ACATCIbHOCTD,
Ha OCHOBE aHAJIN3a TEKCTOB JIUCCEPTAIMii U aBTOpe(epaToB.

TeXHOJIOTHS OCHOBBIBAETCS HA aJITOPUTME TIPHMEHEHNS T€3ayPYCHOT0 METO1a KOHTEHT-aHAIN3a JIIsI
W3BJICYCHUS U3 TEKCTOB MMEHOBAHHBIX CYIHOCTEH (TIEPCOHBI, OPraHU3aIiH, TeorpaduuecKue HanMEHO-
BaHI/Iﬂ), BPEMCHHBIX XapPaKTCPUCTHUK, KIIIOYEBBIX TCPMUHOB U BBIABJICHUA CcBsI3el MCXKIY HUMMU.

Jnst knaccuuKauy TEPMHUHOB TPUMEHEHBI METOIbI O0YUEHHUS C YIUTETIEM, KOTOPBIE TIO3BOJISIOT
IIPOBECTU KHaCCI/Iq)I/IKaHI/IIO WKW CHIPOTrHO3UPOBATHL 3HAYCHUEC, UCXOAd U3 PAaHCC MPCABABICHHBIX MPH-
MepoB. Pe3yibTaThl TECTUPOBAHMS MMOKA3aJIH, YTO TOYHOCTH aITOPUTMOB KJIACCU(PUKAIIMH COCTABIISET
oko110 90% mpu KoJIMYECTBE JOKYMEHTOB B pyOpuke Goee 100.

IToxazaHo, 4TO pa3pabOTaHHBIA aNTOPUTM U3BJIEUEHHS U3 TEKCTOB MMEHOBAaHHBIX CYIITHOCTEH, Bpe-
MEHHBIX XapaKTEPUCTHUK, KIIFOYEBBIX TEPMUHOB U BBIABJICHUS CBA3CH MEXIy HUMH MPUMEHUM K TEK-
CTOBBIM JOKYMCHTaM, OTHOCAHIUMCA K PA3JIMYHBIM OTpPaC/IsIM HayKH (TCXHI/I‘ICCKI/IC, MaTEMaTUYCCKHUC,
re0JI0ro-MHHEPAIOTHUECKHUE).

INFORMATION FLOW DYNAMICS OF SCIENTIFIC DISCIPLINES IN THE EARTH
SCIENCES
A.A. Nabiullin®?
! Central Scientific Library FEB RAS (CNB RAS, Russia)
2 V.I. II’ichev Pacific Oceanological Institute FEB RAS (POI FEB RAS, Russian)
director@cnb.dvo.ru

The Earth sciences are the complex system of scientific disciplines exploring geosphere, hydrosphere
and atmosphere of the planet Earth [1]. This skill and knowledge is essential part of the natural-scientific
views. During the last two and half centuries the Earth sciences underwent a dramatic change. Especially
in the late 19" century the Earth sciences rapidly evolved due to penetration of hard sciences such as
physics, chemistry efc. To publish the results of the investigations in the Earth sciences a huge number
of the journals were established. Currently more than one and half thousand scientific journals have
found. The analysis shows that cumulated number of the journals grows in exponential increase with
doubling period of 22 years. Annual information flow published in these journals amounts up to 180
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thousand of papers. Furthermore, some of papers in the Earth sciences are published in multi-disciplinary
journals such as Nature, Science etc. Estimated growth rate of the cumulated number papers in Earth
sciences according to GeoRef database is about 4-5% per year, varying from 3.8% in paleontology to 8%
in remote sensing.

1. Nabiullin A.A. Analysis of Information Flow in Oceanography and in the Earth Sciences / Far
Eastern Seas of Russia. Moscow: Nauka, 2007. Vol. 1, P. 642-655.

Haykwu o 3emite — KOMITIEKC HAyYHBIX TUCIUILTHH, H3y4arolIux reocdepy, ruapochepy u atMmocde-
py wianetsl 3emuis [1]. OTr 3HAHUS — 3HAYMTENBHASI YaCTh €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUA. 3a
MOCTIeIHUE JBa C TIOJIOBUHOW BEeKa HAyKH O 3eMiie MpeTepIiey CYIIeCTBEHHYIO 3BOIoIN0. OCOOCHHO
OypHOe pa3BHUTHE OHH MONYyYHiIH B KoHIEe XIX Beka, Korja B HAyKH 0 3eMJyie CTajJIH MPOHUKATh TOYHBIE
Hayku (¢u3uka, Xxumus U npyrue). g myOnukanuy Hay4YHBIX Pe3yJIbTaTOB ATHX UCCIEIOBaHHN ObI-
JIY CO3/IaHbI CIIEIMATN3UPOBaHHbIE KypHaIbl. B HacTosmee Bpems u3naetcs 6omuee 1,5 ThICSY HAyIHBIX
JKYypHaJIOB. AHaJIU3 poCTa CYMMAapHOI'0 YMCIA KYPHAJIOB MOKAa3aJl SKCIIOHEHIIMAJIbHBIM XapaKTep 3TOro
pOCTa ¢ IEPHOIOM yIBOCHHSI 0K0JI0 22 neT. Exxeroansiii ”HGOpMaMOHHBIH MMOTOK, Ty OIMKYEMBIH B 3TUX
TOJIEKO KypHaJIax, coctaBisier 6omee 180 ThIc. craTeil. Kpome Toro gacTs crareil Mo reoHaykaM ImyOJm-
KyeTcsl B MyJIbTHAUCHUIUITMHAPHBIX XKypHanax. OIeHKa CKOPOCTH POCTa ATOr0 MOTOKA MO 0a3e NaHHBIX
GeoRef cBunerenscTByeT 0 4-5% €XEeroHOM IPUPOCTE CyMMAapHOTO YHCIIa ITyONUKauii, BApbUPYS OT
3.8% B maneoHTONOTUH U 10 8% B JUCTAHLIMOHHOM 30HIUPOBAHUU.

1. Habnynnmua A.A. AHanu3 nH(GOPMAIIMOHHBIX TIOTOKOB B OKEAHOJIOTHH M JPYTUX HayKax o 3emiie
/ JampHeBocTouHBIe MOps Poccuu. M.: Hayka, 2007 . Ku. 1: Okeanonor. uccnea. C. 641-655.

MODERN TECHNOLOGIES FOR DEVELOPMENT OF THE INFORMATION
INFRASTRUCTURE SUPPORTING SCIENTIFIC GEOLOGICAL INVESTIGATIONS IN THE
RUSSIAN FAR EAST
Naumova V. V., Goryachev I.N., Diakov S.E., Belousov A.V., Platonov K.A.

Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
naumova@fegi.ru

The authors set themselves the task to design an information infrastructure that would support re-
searches and make possible solution of a wide circle of geological problems using secondary sources
of information and new services of their processing as the basis. To achieve the task, development of
new models and techniques of the already existing array of data processing is considered with the aim of
further development of a unified access point to geographically-distributed scientific data on geology of
the Russian Far East, such as: satellite images, GPS databases, scientific publications, quantitative data,
expertise and so on.

PaccmarpuBaeTcs pa3paboTka HOBBIX MOJIENICH M TEXHOJIOTHH 00pabOTKH CYIIECTBYIOMUX HH(OP-
MAaIMOHHBIX MaCCHUBOB C LIEJIBIO IIOCTPOCHUS HHYOPMALMOHHOHN CUCTEMBI IS TOAAEP)KKH HAYUHBIX HC-
clIeZIoBaHUI Ha OCHOBE (POPMHPOBAaHUS BTOPHYHBIX MH(POPMAIMOHHBIX PECYPCOB M HOBBIX CEPBHCOB
ux 00pabOTKH IS pelIeHHs MIMPOKOTo Kpyra reojorndeckux 3afgad. Ha ocHoBe 3THX pa3paboTok ocy-
IIECTBIISIETCS CO3/IaHMe €ANHON TOYKH JOCTYTa K TEPPUTOPHAIFHO pacipeesIeHHON nH(POPMaMOHHON
Hay4HOW nHGopMarmu o reonorun JansHero Boctoka Poccuu: mpocTpaHCTBEHHBIM U CILyTHUKOBBIM
JAaHHBIM, HAYYHBIM ITyOJIHKAIMAM, KOTHYECTBEHHBIM JaHHBIM, SKCIIEPTHBIM 3HAHHUSAM U T.11.

DEVELOPMENT OF CENTER OF QUANTITATIVE DATA ON GEOLOGY OF THE
RUSSIAN FAR EAST
Kiril A.Platonov
Far East Geological Institute FEB RAS (FEGI FEB RAS, Russia)
platonov@fegi.ru

An open access to scientific publications gives new opportunities for organizing the analysis of this
information. In particular, tables with experimental data and descriptions presented in the articles dealing
with results of geological objects study may become subjects to autoextract from the text body. The task
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is in the selection of main data characteristics from the descriptions, organization of these data storage
and providing the data for end uses. In so doing, there is a special problem on correlation the data which
have been extracted from different publications but have similar description parameters.

The report discusses methods and techniques of stated and associated problems solution with further
purpose to use the solutions in development of Center of quantitative data as a part of informational
environment supporting geologic researches on the Russian Far East.

OTKpBITBIH JOCTYH K HAYYHBIM ITyOJIMKALMAM MPEJOCTABISIET HOBBIE BO3MOXKHOCTH OpPraHU3aLluH
aHanmu3a 3Toi MHQpOpManuu. B gacTHOCTH, HanWYHMe B CTAThAX 10 U3YyUEHHIO T€0JIOTHYECKUX 0OBEKTOB
TaOJINI] SKCTIEPUMEHTANBHBIX JaHHBIX [T03BOJISAET CTABUTD U PEIIATh 3a1a41 110 aBTOMATHUECKOMY H3BJIe-
YEeHHIO TaOJIUI] M MX ONMCAHUI 3 TEKCTOB ITyOJIMKAIUi{, BBIJICJIEHHUS U3 ONIMCAHUI OCHOBHBIX XapaKTepH-
CTHK JJaHHBIX, OPTaHU3AL1H XPAHEHHS ITHX JaHHBIX, IPEJOCTABICHUS JaHHBIX KOHEUHBIM II0JIb30BAaTe-
nsaM. IIpu 3TOM OTJeNBHO CTOUT 33ajjaua O COTIaCOBAaHUM AAHHBIX U3 Pa3HBIX MyOIUKAIA, 00J1a1af0IX
OJIMHAKOBBIMY MTapaMeTpaMH OIMCaHUS.

B noknane o6Ccyk1ar0Tcsi METOIBI M TEXHOJIOTHUH PEIIEHHUS 3TUX U COIMyTCTBYIOIIMX 3a/1ad, a TAKKe
pa3paboTka Ha JaHHBIX pelIeHusX [{eHTpa KoIn4ecTBeHHbBIX JaHHBIX, BXOSIIET0 B MHOOPMALMOHHYIO
HHPPaACTPYKTYpy AJ MOAJCPKKH HAYYHBIX T€0JIOrHYecKuX nuccienoBanuii Ha Jansaem Bocroke Poc-
CHH.

LOCAL SPATIAL DATA INFRACTRUCTURE IN THE INSTITUTE OF VOLCANOLOGY
AND SEISMOLOGY FEB RAS: CURRENT STATE AND DEVELOPMENT PROSPECT
ILM. Romanova
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
roman(@kscnet.ru

Local Spatial Data Infrastructure (LSDI) of the Institute of Volcanology and Seismology (IVS) FEB
RAS was created in 2010 and has been developing since that time. The LSDI is aimed at providing free
access to the distributed spatial data, and is designed to provide data exchange and complex utilization of
data in scientific research. Metadata Catalogue and Geoportal as a single point of access to volcanological
and seismological data and services are the main elements of the LSDI (http://geoportal.kscnet.ru). One
of the directions of Geoportal development is creation of data collections and providing access to this data
using modern web- and GIS-technologies. Volcanoes of the Kurile-Kamchatka Island Arc (VOKKIA)
information system is one of the examples of these resources. The system integrates available volcanologi-
cal data, relating to the terrestrial and submarine volcanoes of Kamchatka, Kurile Islands and adjacent wa-
ter areas. At present it includes the following blocks: Volcanoes, Eruptions, Rocks, Monitoring, Images,
Geoservices, Bibliography. The IVS FEB RAS Repository is one of the important parts of the LSDI. This
is the scientific publications open archive, which was created using modern techniques, methods and
unified international standards, and based on the concept of Open Access (http://repo.kscnet.ru). The
Repository is established to provide open access to the institution’s research output. Besides, the Reposi-
tory will include collections of scientific publications on volcanoes and other objects, studied by the [IVS
scientists.

B Hncturyte Bynkanonoruu u ceiicmonorun (MBuC) JIBO PAH ¢ 2010 r. popmupyeTcst Tokab-
Hasi nHPPACTPYKTypa npocTpaHcTBeHHBIX AaHHBIX (UI1]]), ens KoTopoi — mpeaocTaBUTh CBOOOHBII
JOCTYI K pachpeAe’eHHbIM MPOCTPAHCTBEHHBIM JAaHHBIM WHCTUTYTA, 00€CIeUUTh OOMEH JaHHBIMH U
CHOCOOCTBOBATh MX KOMIUIEKCHOMY HCIIOJIb30BAHHIO B HAYYHBIX UCCIeAOBaHMsIX. KIltoUueBbIMU 3J1€MEeH-
tamu UITJ[ sBisitoTCS KaTajnor METaJaHHbIX UM TeoNnopTal Kak elMHasl TOYKa JOCTYIa K pacnpenesieH-
HBIM BYJIKQHOJIOTHICCKUM H CEHCMOJIOTHYECKUM MaHHBIM U cepBucaM (http://geoportal.kscnet.ru). OgHO
Y3 HANpPaBJICHUN Pa3BUTHUS Te0NOpTaia — CO3JaHie KOJUICKI[MI JaHHBIX U pa3paboTKa CEepBUCOB JAOCTY-
Ia K HUM C HCIIONIb30BaHueM coBpeMeHHBIX BeO- u ['MC-texnomormii. [Ipumepom Takoro pecypca siB-
nsiercst nHpopMaonHas Beo-cucrema «Bynkansl Kypuno-Kamuatckoit ocrpoBHoit gyrm» (VOKKIA),
HHTETPUPYIOLIAsl IUPOKUI KOMIUIEKC JTAHHBIX 110 HA3eMHBIM M MMOABOAHBIM ByikaHam Kamuarku, Ky-
PWIBCKHUX OCTPOBOB M IMPHJICTAIONINX aKBaTOpuil. Ha cerofHsIHUN NeHb CHCTeMa BKJIIOYACT OJIOKU:
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«Bynkansy, «M3Bepxxenns», «Iloponsry «Monutopunr», «M3obpaxenus», «['eocepBuce, «budmuo-
rpadus»y. Baxkxasim kommoreaToM UIJ] seisercst Pemozutopuit UBuC JIBO PAH, co3nanusiif Ha 0OCHO-
Be KoHIenmu OTkpeIToro Jloctyna, ¢ HCIOIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHIA, METOJJOB M €ANHBIX
MexayHapoaabix ctanmaapTos (http://repo.kscnet.ru). Pemo3utopuii mpenHasHayueH 1 CO3MaHUS OTKPBI-
TOT'0 apXMBa MyOIUKaIKH COTPYTHUKOB HHCTUTYTA, a TAKXKE KOJUIEKIMH HH()OPMALIMOHHBIX MAaTEPHAIOB
I10 BYJIKaHaM | JpyruM oobekTam uccienosanuit UBuC JIBO PAH.

DATABASE OF THE STATE GEOLOGICAL MAPS FOR THE TERRITORY OF RUSSIA AND
ITS CONTINENTAL SHELF, THE MAIN STAGES OF CREATING THE CURRENT STATE
AND DEVELOPMENT PROSPECTS
Victor Snezhko, Grigory Brekhov, Nikolay Berezyk, Eugene Kovalenko
A.P. Karpinsky Russian Geological Research Institute (VSEGEI, Russia)
Viktor_snezhko@vsegei.ru

Database of the State geological maps Russian Federation (DSGMRF) is the main element of the lay-
out of National Geological-Mapping Informational System which is created nowadays. Creation started
in 2008 in VSEGEI. Data model NADM-C1 (USGS, GSC, AASG) was used as a prototype for concep-
tual model, NADM-GSS (GSC) for logical model. For actual realization of database, ORACLE has been
used. DSGMRF consists of 4 blocks: Legends of series of sheets, Vector geological maps, Ontologies,
Georeferenced raster geological maps (georasters). Today, all the Series Legends (21 pcs.) of State Ge-
ological Maps 1M, 16 Series Legends of State Geological Maps -200K, digital model GM-2,5M of all
territory of Russia, digital model of State Geological Map 1M of 120 nomenclature sheets, 8 fragments
of seamless geological map of Russia, unified dictionary system (3200 term and 27 ontologies) and more
than 3000 sheets of georasters of State Geological Map 50K-1M are integrated into DSGMRF. To provide
access for users to DSGMRF Geo-portal VSEGEI is created and mapping services which provide remote
access to data in WMS and WFS standards are deployed. During 2011-2013 technology of interaction with
industry informational systems - IS “Rosnedra — SOBR”(VNIIGeosystem) and “Electronic subsoiling
map” (“Mineral-AeroGeology”), as well as international project One Geology was developed. Creation
of DSGMREF is currently in third stage (2013-2015), at the end of this stage in 2015 all USSR-RF National
geological maps 200K- 1M scale, Remote Sensing and Geophysical materials, geological-mapping ma-
terials of international Rosnedra-MNRE projects will all be prepared and uploaded. For 2014, integration
of DSGMRF and Information Systems which are being created in VSEGEI — “Electronic dictionary
of stratigraphic units of Russia” and “Geochronology Atlas of basic structural-material complexes of
Russia” is planned.

baza Jlannsix ['ocreonkapt (BAI'K) siBiisieTcst OCHOBHBIM 3JIEMEHTOM CO3/1aBa€MOTO Ceifuac MakeTa
Hanmonanenoit ['eomoro-Kaprorpadndeckoit Madpopmanmonnoit Cucremsr (HI'KHC).

Pabots! o ux co3nanuto Hauatsl BCEI'EU B 2008 r. B xauecTBe mpoToTuna i pa3paboTKH KOH-
nenrtyansHor Momenu bJII'K ucnons3oBanace momens manHbix NADM-C1 (I'C CHIA, I'C Kananmsr),
auist tormueckoit monenn — NADM-GSC (I'C Kanaapr), pusndeckas peanuzanus BeinoianeHa Ha CYB/]
Oracle. BAAI'K BxirouaeT 4 6;10Ka — JIETSH]TBI CEPU JTUCTOB, 010K BEKTOPHBIX I'E0JIOTHIECKUX KapT, OJI0K
OHTOJIOTHII U CcIIOBapeid, 6JI0K reONpPHUBSI3aHHBIX KapT B pacTpoBoM popmaTte (reopactpoB). Ha ceroansim-
uuit nens B BJII'K unTerpmposans Bce nerennsr (21 mr.) cepuit muctoB I'K-1000/3 u 16 nerenn ce-
puit 'K-200/2 ,undposas monens ['K -2500 o Bceit Tepputopun PO, nudpoBbie Mogens KOMIUIEKTOB
I'K-1000/3 mo 120 HOMEHKIAaTypHBIM JIUCTaM, 8 (pparMeHTOB OECHIOBHOW reoNorndeckoil KapTel PO,
yauuImpoBaHHas cioBapHas cuctema (3200 TepmuHOB U 27 oHToJNOrHiA) M 60ee 3000 nmcToB Treo-
pactpoB kapt Macmitaba 1:50 000 — 1:1000 000. [ns moctyma mosb3oBareneii k marepuanam bJII'K
cozmaercsa reomnopran @I'YII BCEI'EN u pa3BepHyTHI KapTOrpaduIecKie CEpBUCH, 00€CIICINBAIOIITHE
yAaJIeHHBIA TOCTYM K JaHHBIM 10 ctanaapraM WMS u WFS. B 2011-2013 r.r. Hama)keHa TEXHOJIOTHUS
B3aUMOJICHCTBHUSA C OTpaciieBEIMU HHpopMarmoHHbeIMU cucteMamu — MC «Pocueapa - COBP» (BHU-
Ul'eocucrem) n «ONeKTpOHHAas KapTa HEAPOIOIb30BaHUA» (Asporeosorus, MuHepant), a Takke Mex-
nyHapoaHbM mpoekToM OneGeology. Ceituac uner Tpetuit atan co3nanus bJII'K, B pe3ynbsrare Ko-
toporo k 2015 rony Oyayt noarorosiensl u 3arpyxkensl B BJII'K Bce coznannsie B CCCP-P® Iocy-
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JApCTBEHHBIE reojormyeckue kapthel Macmrada 1:200 000 — 1:1000 0000, aucraHiMOHHBIE U Treodu-
3WYECKHE OCHOBBI, T€0JIOTO-KapTOTpaguIecKiue MaTepraibl 0 MeXIyHAapOAHBIM mpoekTam PocHenpa-
MITPu3. B 2014 r.r. nnanupyercs unrerpuposatrb b/II'’K ¢ IC, coznpaBaembimu Bo BCEI'EU, «Dnek-
TPOHHBIH CIIOBAaph KapTorpadupyeMbIX cTpaTUrpaguuecKux noapasnenenuii Poccum» u «I'eoxpoHosio-
THMUYECKUH aTiiac-ClpaBOYHUK OCHOBHBIX CTPYKTYpPHO-BEIIECTBEHHBIX KOMILIEKCOB Poccuny.

AN EXPERIENCE OF DEPLOYMENT TOOLS FOR ACCESS AND EDITING SPATIAL DATA
USING OPEN STANDARDS ON EXAMPLE OF A GEOPORTAL OF PACIFIC GEOGRAPHIC
INSTITUTE FEB RAS
S.S. Pashinskiy
Pacific Institute of Geography FEB RAS (PGI FEB RAS, Russia)
pss47@yandex.ru

In the report presented results of development geoportal of Pacific Institute of Geography FEB
RAS. The geoportal grants Web-services for catalogization, publishing, visualization, editing and data
analisis based on Open Geospatial Consortium (OGC) standards. More detailed considered functionality
of a client Web-application, that grants possibility of integration on a user desktop data from different
distributed data sources, and allows to realize crowdsourcing and crowdmapping projects.

B noxnane npeacraBieHsl pe3ynbTaThl pazpadoTku nporotuna reonoprana TUI" JIBO PAH, mpeno-
CTaBIIsIfOIIET0 BeO-cepBUCH KaTalorn3anuy, myOJuKaIiy, BU3yalln3alliil, peIakKTHPOBAHMS M aHAIH3a
MPOCTPAaHCTBEHHBIX JaHHBIX HAa OCHOBE CTaHAAPTOB OTKPBITOrO T€OMPOCTPAHCTBEHHOTO KOHCOPLIUYMa
(OGC). bonee moapobHO paccMaTpuBaeTCs (PYHKIIMOHAT KIMEHTCKOTO BeO-mprioxkeHus, mpeaocTas-
JISIFOILIETO BO3MOXKHOCTh MHTEIPUPOBAHKS Ha paboveM CToJie MOIb30BaTeNs JaHHbIE U3 PAa3IMYHbIX pac-
Mpe/ieJICHHBIX HICTOYHUKOB JJAHHBIX, & TAKXKE BBIMOIHSITH MPOSKTHI, PEATU3YIOIIHe HIIEH KPayICOPCUHTa
Y KpayAMaIluHra.

K BOITPOCY O B3AUMOJIEACTBUHU 'EQJIOT'MYECKUX UHO®OPMALIMOHHBIX
CUCTEM
I''B. Bpexos, B.B. Cnexcro, H.U. bepe3siok
Bcepoccuiickuit nayuno-uccnegoparensckuid ”HCTUTYT (BCEI'EN, Poccwst)
grigory brekhov(@vsegei.ru

[TepBBIe TEXHOIOTHYIECKUE Pa3paOOTKH, OPUCHTHPOBAHHBIE HA B3AaMMOICHCTBUE T€OJIOTHUECKHUX HH-
(hopMaIMOHHBIX CUCTEM, MOABHIKCH B 90-X rofax mponwioro Beka. B 2003 roxy cOBMECTHBIMH YCHIIU-
ssmu Teostorudecknx ciayk0 CLIA n Kananpr Osia co3mana CeBepo-Ameprkanckas Moaens [laHHbIX
(NADM C1) reonoruveckoii KapThl KaK OCHOBA IS pa3pabOTKH CETEBOTO CTaHIapTa B3aMMOOOMEHA I'e0-
JIOTUYECKUMHU JAHHBIMU, XPAHSIIAMUCS B HAIIMOHAIBHBIX HH()OPMAIIMOHHBIX CHCTEMAX C Pa3HOU CTPYK-
TypHO# oprannzanueii. B konte 2003 roga moaens NADM C1 6s11a nepenana B MexxayHapoaasiii Coro3
['eonoruvecknx HayK U B paMKax ACSITEIbHOCTH KOMUCCHH T10 YIIPABICHUIO U IPUMEHEHUIO T'e0JI0rHye-
CKOI mH(popMaIuHu ObLTa TPOJOHKEeHA pa3paboTka 0OMEHHOTO CTaHIapTa Ha OCHOBE TexHOJOTHH XML
non Ha3BaHueM - GeoScience Markup Language (GeoSciML).

B pa3Butne B3anMooOMeHHBIX TporieccoB B 2008 roay Ha 33-M MexayHapOTHOM Te0IOTHIECKOM
KoHTpecce B HopBernn criocoOHOCTh Te0JIOTHYECKUX UH(OPMAIIMOHHBIX CUCTEM K B3aMMOJICHCTBUIO, B
JOKJIaJIaX YIaCTHUKOB KOHTpecca, OblIa ompesiesieHa Kak HoBas apagurMa COBPEMEHHOCTH.

GeoSciML, coBMecTHO ¢ apyruMd OOMEHHBIMH CTaHIapTamH, BKIto4as pazpaborku OTKpHI-
toro ['eompoctpancTBenHoro kouncopumyma (OGC), gBiIseTcsS OCHOBON MEXIyHApOJHOTO TPOEKTa
OneGeology.

B Poccwuiickoit npaktuke noxnepxka GeoSciML 3anoxkeHa B pasBuBaromrytocs ¢ 2008 rona ba-
3y HanHbIX ['ocreonkapT, OpHEeHTHPOBAHHYIO Ha CHCTEMHYIO MHTETPAITHIO B €IMHOW TEXHOJIOTHIECKOH
cpelie BceX MaTepuasioB ['0cy1apcTBEHHBIX TEOJIOrHYSCKUX KapT B BEKTOPHOM M reopacTpoBoM (opma-
Tax. Peann3oBaHo B3aUMOIEHCTBHE C OTPACICBBIMU T'COJIOTHUSCKUMA HHPOPMAITMOHHBEIMH CHCTEMaMHU -
COBP (BHNUreocucrem) u MIHTEpakTHBHON KapTOil HEAPOMOIb30BaHUs (A’pPOreoIorus).
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PECYPCBI 1 TEXHOJIOT U HHOOPMAIIMOHHOM NOJJAEPKKHA MOPCKOM
MPUPOIONOJIB30BATEJILCKOM JEATEJIBHOCTHU U HAYYHBIX UCCJIEJOBAHUM B
JAB PETUOHE POCCHUH
U Jl. Pocmos, B.U. Pocmos, H.U. Pyouix, E.B. [[mumpuesa
'Tuxookeanckuii okeanonornueckuit nHCTHTYT M. B.W. Unbuuesa JBO PAH
(TOU IBO PAH, Poccust)
rostov@poi.dvo.ru

B 2013 1. 3aBepmieHs pabOTHI IO CO3/IAaHUIO M BBOAY B dKCIDIyaTannio EMUHON rocyaapcTBEHHOM
cucteMbl HHPopMaluu 00 oocraHoBke B MupoBom okeane (ECHIMO), ee BeOMCTBEHHBIX IICHTPOB H
JIPYTUX COCTABHBIX TEXHOJIOTHYECKUX KOMIIOHEHTOB Pa3IMYHOr0 Ha3HaYeHHA. PaboThI MPOBOANINCE B
pamikax OIIT “MupoBoii okean” Tpu METOIUYECKOM U TEXHOJIOTHYeCKOM conpoBoxkaeHnn BHUNT MU-
MIL (r. O6uuHCK) Pocruapomera.

B TOM JIBO PAH co3man W moamepKuBacTcs BEAOMCTBEHHBIM — HH(POPMAIMOHHO-
TenekoMmyHukanmonneii  y3en (BUTY). Cucrema Britouaer B ce0si HOBbIe HH(DOPMAIMOHHBIC
PECYpCHI U CEPBUCHI peTHOHATLHOTO TTopTaia ’OxeaHorpadus ¥ cOCTOSTHUE MOPCKOH cpenbl JlampHeBo-
crouyHoro peruona Poccum» (http:/pacificinfo.ru/), nocrynssie B Bune Habopa aBToHoMHBIX (CD/DVD)
n web-npunoxxenuit (uepe3 Uatepuet). Ee Texaudeckue pemrenus, nHGopManmonHas 0a3a u CepBUCH
OPUCHTHUPOBAHBI Ha IIMPOKHA KPYT MOJIb30BaTeNei 1 00eCIeUnBAIOT:

- OBICTPBIN MOCTYI K TIOJHIUCITUTUIMHAPHON CIIPAaBOYHON WH(OpPMAIMK M WCXOTHBIM JTaHHBIM B
MIpeIMETHOM 00NacTu;

- BOBMOXKHOCTb OTIEPaTHBHOM M KOMIUIEKCHOM OIIEHKH MPUPOIHO-TeorpaduecKuX 0COOCHHOCTEH,
TEHACHLMI BaXXHEUIIUX MPOIIECCOB U SIBJICHUM, MOTEHIIMANIA PACCMATPUBAEMOr0 PETUOHA C TOUYKHU 3pe-
HUS 0COOBIX HAyYHBIX, 9KOHOMHUECKUX U MIPOU3BOJICTBEHHBIX MMOTPEOHOCTEH;

- MOJIACPIKKY (PYHIAMEHTAIBHBIX W MPUKIIAHBIX UCCIIEJOBAHUH MPUPOJIBI OKEaHa, COCTOSHIS MOp-
CKOH cpelipl, OMOpecypcoB M M3MEHEHHH KJINMara.

[IporpammuOe obecriedeHne cuCTeMBl OCHOBAHO Ha MCTIOJIb30BAaHIH COBPEMEHHBIX HH(POPMAIINOH-
HBIX TEXHOJIOTHI1, 4TO JajI0 BO3MOXKHOCTh HHTErpaiuy ee KomMnoHeHToB B ECIMO ¢ yueToM MpHHSATBIX
CTaHJAPTOB U TIEPETOBBIX TEXHOIOTHH.

Pabora Brimonnena npu nopaepxkke rpanramu JIBO PAH Nel4-111-B-07-029 u Nel2-111-A-07-114
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VIRTUAL RESEARCH MEDIA AND
LABORATORIES. UNIFIED COMMU-
NICATIONS. CLOUD TECHNOLOGIES.
CORPORATE PORTALS. EXPERIENCE
OF CONSTRUCTING AND RELATED
PROBLEMS

BUPTYAJIbHBIE HAYYHBIE CPE/IbI 1
JJABOPATOPUHN. YHHUOPUIIUPOBAH-
HBIE KOMMYHHUKAIIUU. OBJIAYHBIE
TEXHOJIOTHHU. KOPIIOPATHUBHBIE
ITOPTAJIBI. OIIBIT IMNOCTPOEHUSA U
ITPOBJIEMBI. BBICOKOCKOPOCT-
HBIE BBIYYCJIEHUSA
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INFORMATION SYSTEM FOR CONTROL APPLICATION SOFTWARE PACKAGES IN
GENERAL-PURPOSE COMPUTING CLUSTERS
E.A. Golenkov!, D.I. Kharitonov!, G.V. Tarasov!, A.E. Alatin’
! Institute of Automation and Control Processes FEB RAS (IACP FEB RAS, Russia)
2 Far Eastern Federal University (FEFU, Russia)

george(@dvo.ru

In the given work the information system to control configuration and deployment processes of com-
putational software packages in multi-processor and multi-node clusters is presented. The goal of the
system is to facilitate maintenance of software packages catalog that consist of user and system applica-
tions. The main feature of the system is the internal testing capabilities that allows to verify build-time
and run-time dependencies between user and system packages. Also the the cluster administrator can
stabilize workable state of the catalog by using commit and rollback mechanisms that applies or restores
changes in packages configurations during version modifications. This system was developed and tested
on general-purpose hybrid cluster in “Far Eastern Computational Resource” center (located in Institute
of Automation and Control Processes). The cluster consists of 35 nodes with overall peak performance
of 20Tflops. First application of the system developed was adoption of the cluster software packages for
satellite data image processing. The system allows to verify packages configurations for satellite data
processing chains including binding, calibration, filtering and other user requested processing algorithms
and methods.

LANGUAGE SUPPORT FOR COMPUTATIONAL CLUSTER JOB TEMPLATE
DESCRIPTION
D.I. Kharitonov, R.V. Parakhin
Institute of Automation and Control Processes FEB RAS (IACP FERAS, Russia)

fadak@dvo.ru

Cloud computing is one of the modern computer world main development directions. Everywhere
it is aimed at an abstraction of the computational process from the specific execution conditions of the
user tasks. In particular, the development of cloud computing on clusters should present users uniform
way of tasks running on clusters. Usually it is done by such systems as SLURM, PBS, CONDOR, etc.,
which have different control commands syntax. In addition, each system has its own peculiarities that
result in a problem with jobs migrating from cluster to cluster. Previously, the authors have implemented
a system of jobs execution script generation based on a table view of templates. In this paper we consider
the transition to user-friendly representation of job templates in textual form. For this purpose the simple
syntax language was designed. Although the language is not an executable, it is used for forming templates
in a table view, and facilitates user interaction with the automated task executing system.

OnHUM W3 OCHOBHBIX HAIIPABIICHUH Pa3BUTHsI COBPEMEHHOT'O KOMITBEOTEPHOTO MHUpa SBIISIFOTCS 00-
JagHble TexHoJoruHu. [IoBCeMeCcTHO OHM HampaBlieHBI Ha a0CTPAKIIMIO BRIYUCIUTEIBHOTO TpoIecca OT
KOHKPETHBIX YCJIOBUH BBIMIOIHEHUS TIOJIh30BATENBCKHX 3a71ad. B yacTHOCTH, pa3BuTHE 00IaYHBIX TEXHO-
JIOTUH TOJDKHO M30aBUTH MONIB30BATENICH OT pa3Iuyinii B 3aITyCKe 3a7a4 Ha Kiactepax. Tak, 1is 3amycka
3a/1a4 OOBIYHO HCITONB3YIOTC Takue cucteMbl kak SLURM, PBS, CONDOR wu np., ob6anaromue pas-
JINYHBIM CHHTAKCHCOM YIPABJISIFOIUX KoMaHl. Kpome Toro kaxasi CHCTeMa UMEET CBOM OCOOCHHOCTHU
3aITyCKa, 9TO BBI3BIBAET OIPEAeIEHHBIE CIOKHOCTH ITPH MUTPAIIAH 33JaHUH ¢ KiacTepa Ha kinacrep. Pa-
Hee aBTopaMM ObUIa pealn30BaHa CUCTEMa reHepallii CKPUIITOB 3aIlycka, OCHOBAHHAs Ha Ta0JIMYHOM
TIpe/ICTaBIICHUH ITa0JIOHOB 3afaHuii. B HacTosme paboTe paccMaTpuBaeTcs mepexoy K Ooree ymoo-
HOMY JJIs TTOJIb30BATENs MPEACTABICHUIO MA0JI0HOB B TEKCTOBOM BHJIE. JIJIs1 3TOTO IPEATIOKEH A3BIK C
TIPOCTHIM CHHTAKCUCOM. XOTSI CaM SI3BIK HE SBJISCTCS UCTIOTHSIEMBIM, C €0 TIOMOIIIBIO TIPOUCXOANT (Op-
MHUpPOBaHKE IMA0JIOHOB B TA0JMYHOM BUJIE, UYTO 00Jer4aeT B3auMOICHCTBHE MOJIB30BATENs C CUCTEMOM
3arycka 3anad.
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RESEARCH INSTITUTION PUBLIC-FACING WEB SITE, BASED ON CRIS DATA
D. V.Kosyakovl . D.A.Dochkin!, A.E.Guskov’
'The Trofimuk Institute of Petroleum Geology and Geophysics SB RAS (IPGG SB RAS, Russia)
2 Institute Computational Technologies SB RAS (ICT SB RAS, Russia)
KosyakovDV@ipgg.sbras.ru

Rapid development of Current Research Information Systems (CRIS) in one hand and search op-
timization requirements on the other hand lead to a concept of research institution web site as a web
interface for CRIS. It’s hard to develop and maintain full CRIS for individual institution. More common
is to establish CRIS for group of interrelated institutions. Web sites of those institutions should provide
information on organization units (laboratories), researchers, projects, research products, publications
etc. - the same entities that form CRIS. Some information may come also from internal systems. Thus we
have to build public-facing web sites from common and private data sources. Our approach is based on
Cross-Site Publishing feature of Microsoft Sharepoint Server. Heterogeneous data sources are collected
in the Sharepoint farm search index and can be published on a number of recipient web sites. Together
with search optimization techniques, this approach ensures the relevance of information on a web site,
high positions in search results and webometric rankings.

SB RAS CORPORATE CLOUD PROJECT
D. V.Kosyakov1 , A.E.Guskov?
The Trofimuk Institute of Petroleum Geology and Geophysics SB RAS (IPGG SB RAS, Russia)
2 Institute Computational Technologies SB RAS (ICT SB RAS, Russia)
KosyakovDV@ipgg.sbras.ru

The project “SB RAS Corporate Cloud” aims to provide strong and consistent IT infrastructure to
research groups and institutions of the Siberian Branch in the “private cloud” paradigm. Main parts of
this infrastructure are integrated unified communications and collaboration environment, platform for
development and distribution of web-based applied solutions and IT-management tools. Being started as
aproof of concept in May 2011, it was rapidly upgraded to the pilot phase and then to production in the end
of 2012. As for now, it unites more than 30 institutions, 6000 registered users in Novosibirsk, Yakutsk,
Irkutsk, Tomsk, Tyumen, Barnaul. We use high-density blade systems and virtualization technologies for
more than 100 servers for the operation of cloud infrastructure. Physical systems, serving as virtualization
hosts belongs to several institutions thus forming a kind of community cloud. In addition, we have plans to
do hybridization with some public cloud services. Thereby we built flexible and extensible infrastructure
that can help partner institutions to cut IT costs, better communicate and collaborate in research and
administrative work.

VIRTUAL WEB-LABORATORY OF SPATIAL ANALISYS: RESOURCES AND METHODS
A.A.Medvedev!, A.V. Koshkarev', S.A. Polikarpov2
! Institute of Geography RAS (IG RAS, Russia)
2 Dorodnitsyn Computing Center RAS (DCC RAS, Russia)
a.a.medvedeff@gmail.com

One of the main trends in the development of geographic information technologies emerging in
recent years, improvement tools geovisualization data that support a web mapping and transferring
data, services and applications to the cloud. An example of this trend is the cloud service UniHUB
(http://www.unihub.ru), on which platform in 2012 IG RAS created “Virtual GIS Laboratory”, offer-
ing functional solutions in the field of “Open GIS” (with GIS software open source), including the use of
open data and services. “Virtual GIS Laboratory” already contains a base maps, data sets and services, as
well as useful training materials and publications that can be used directly in the work. Thus, it is possible
to upload in virtual lab data (shapefiles, tabular data, maps and layers packages, web-card), and publish
the finished maps, which are created in the laboratory.

Service provides opportunities for your published content: it can be downloaded for further process-
ing specialized software without possessing programming skills or publication of spatial data on the web.
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Published through applications such services are automatically registered in the online catalog (library
resources), after which it can be easily accessed and used in their work.

“Virtual GIS Laboratory” helps you make better use of desktop and server components of GIS,
facilitating simple and convenient data sharing between different users through the web-environment
and providing access for all employees to a union geo-information space.

OpHa W3 OCHOBHBIX TCHICHIIMH Pa3BUTHS T€ONH(GOPMAITMOHHBIX TEXHOJIOTHH, HAMETHUBIIIASCS B I10-
CJICJIHHE TOJbI, YCOBEPIICHCTBOBAHHE WHCTPYMEHTOB T'€OBU3yalM3allMH JaHHBIX, MOJCPKHUBAFOIINX
¢yHkmn BeO-kapTorpadupoBaHus, U MEPEHOC TAHHBIX, CEPBHCOB W NMPHIOKEHUH B 00JIadHyIO Cpe-
ny. [Ipumepom 3T0¥ TeHACHIINYN MOKET ciyxuT oonadnslii ceppric UniHUB (http://www.unihub.ru), Ha
miatgopme kotoporo B 2012 r. UI' PAH co3nana «Buprtyansnas ['C-naboparopus», mpemiararomas
¢dbyaknoHanbHbIe pemeHus B 00macti «OTKpBITEIX [IC» (ITO 'MC ¢ OTKPBITEIM HCXOIHBIM KOJIOM), B
TOM YHUCJIC [Tl KCIIOJIb30BaHMSI OTKPBITHIX JJAHHBIX U cepBUCOB. «Bupryansnas ['MC-nabopatopus» yxe
COJIEPKHT TOTOBBIE 0a30BbIEe KapThl, JaHHBIE 1 HAOOPBI CEPBUCOB, a TAKXKE TI0JIe3HBIe 00yJarome Mare-
pHUalbl ¥ MyOJIUKAI[UK, KOTOPBIE MOTYT Cpa3y MCIOJIb30BaThcs B pabore. Takum o0pa3om, CyIIeCTBYeT
BO3MOXKHOCTB 3arpy’KaTh B BUPTyaJIbHYIO Ja00OPAaTOPHUIO CBOM JaHHEIC (IIeHII-(aiiiibl, TaOIMIHbIC TaH-
HbIC, TIAKETHI KapT U CJIOEB, Web-KapThl), a TaKKe IMyOJUKOBATh TOTOBBIC KapThl, KOTOPbIEC CO3/IaHbI B
abopaToOpHH.

CepBuC JaeT MIUPOKKE BO3MOXXHOCTH 10 UCIIOJIH30BAHUIO OMYOIMKOBAHHOTO KOHTEHTA: €0 MOX-
HO 3arpyXarthb I nainpHeineld o0padoTku cneruanmupoBanasiM 110 He o6mamast mpu 3TOM HaBBIKa-
MU [IPOTPaMMUPOBAHUS HITH Ty OJIMKAIUU MTPOCTPAHCTBEHHBIX JaHHKBIX B CeTu. OmyOIuKoBaHHEIE Yepes
TaKWe TIPUIIOKEHHUS CEPBUCHI aBTOMATHYECKH PETUCTPUPYIOTCS B OHJIAlH-KaTaore (6ubnmoTreka pecyp-
COB), TTOCIIE Yero K HUM MOYKHO JIETKO 00paTUThCS U UCIIONB30BaTh B CBOEH pabore.

«Bupryansaas ['MIC-naboparopus» momoraer Oonee 3QpPEeKTUBHO HCIOIB30BaTh HACTOJBHBIC H
cepsepable cocrapisiromue ['MC, cnocoOcTBYsS pocToMy U y100HOMY OOMEHY JaHHBIMH MEXIY pas-
JIMYHBIMU TIOJIb30BATEIISIMU Yepe3 Web-cpe/ly v 00ecieunBas TOCTYI BCEX COTPYTHUKOB K €TUHOMY I'e0-
WH(POPMAIIMOHHOMY TIPOCTPAHCTRY.

THE NEW APPROACH TO BUILDING OF THE DISTRIBUTED INFORMATION
COMPLEXES FOR PROBLEM SOLVING OF GEODYNAMIC SAFETY OF LARGE MINING
REGIONS
V.N. Oparin] , A.V.Leontev', V.P.Potapovz
! Institute of mining SB RAS (MI SB RAS, Russia)

2 Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
admin@misd.nsc.ru, leon@misd.nsc.ru, vadimptpv@gmail.com

Modern methods of the decision of the challenges bound to an assessment of geodynamic status
mining objects, especially for areas with high technogenic loads, it is possible to divide into two big
classes conditionally:

- Problems according to dynamics of hills around the concrete mountain enterprises;

- Problems on geodynamic safety of the big dimensional objects and regions.

The first class of problems confidently enough dares today at level of separate calculators or local
network complexes.

To problem solving of other class, today approaches that is bound first of all to the big streams of the
geodata necessary for their decision only are defined, and in the second simple use of complex mathe-
matical models, but also the complex integrated processing of the diverse and polytypic dimensional data
is required not. In the present work one of possible methods of problem solving of the second phylum in
which basis cloudy calculations lie is offered, and as the basic integrating element providing assembly,
storage, integration and processing of the geodynamic data the specialised geoportal, with the subsequent
mass calculations on remote clusters is applied. Thus, as the essential element of system providing actu-
alisation of the geodata the data of remote sensing is used. In work the example of working out of the pilot
sample of such system realised for concrete mining region with high geodynamic activity is resulted.
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CoBpeMEHHBIE METO/IBI PEILICHUS CIOKHBIX 33]1a4, CBSI3aHHBIX C OLIEHKOM r'e€0AMHAMUYECKOTO COCTO-
STHYSI TOPHOTIPOMBIIIIJICHHBIX 00BEKTOB, 0COOEHHO I PaiiOHOB C BEICOKUMH TEXHOT€HHBIMHU HarpysKa-
MH, MO’KHO YCIIOBHO pa3/IeNIUTh Ha JIBa OOJNBIINX Kiacca:

- 3aJ1a4 TI0 OLIEHKE IWHAMHKH TOPHOTO MAacCHBa B pailoHe KOHKPETHBIX TOPHBIX MPENPUATHI;

- 3aJ]a4M 110 TEOJUHAMUYECKOHN 0€301MacHOCTH OOJBIINX MTPOCTPAHCTBEHHBIX OOBEKTOB U PETHOHOB.

IlepBbIit KI1acc 3a/1a4 CEroIHS JOCTATOYHO YBEPEHHO PEIIAeTCs HA YPOBHE OT/AEIbHBIX BBIYHCIUTE-
JIeH WK JTOKAJIbHBIX CETEBBIX KOMILIEKCOB.

K pemenuto 3amau apyroro kiacca, CerogHsl TOJBKO OMPEAENSIOTCS MOJXOMbI, YTO CBA3aHO B
MIEPBYIO OYepe.b ¢ OOIBIIMMH MOTOKAMH T'€0JITaHHBIX, HEOOXOANMBIX JUIS HX PEUISHHs, a BO BTOPYIO Tpe-
OyeTcst He MPOCTOE UCIIOJIB30BAHUE CIIOKHBIX MaTEMaTHUECKUX MOJIENEH, HO M KOMILJICKCHAS! MHTEeTPHU-
poBaHHast 00paboTKa pa3HOPOTHBIX W PA3HOTUITHBIX MTPOCTPAHCTBEHHBIX AHHBIX. B HacTosme pabore
MpeagaraeTcs OQUH U3 BO3MOXKHBIX METOJIOB PEILIECHUS 3a/1ad BTOPOTO THIA, B OCHOBE KOTOPOTO JIEKAaT
00JTayHbIe BEIYUCIICHHS, a B Ka4eCTBE OCHOBHOTO HHTETPUPYIOIIET0 AJIeMeHTa, 00ecnednBaomniero coop,
XpaHeHHe, HHTETPALUI0 H 00pa0dOTKy TeOAMHAMHYECKUX JaHHBIX MPUMEHSIETCS CIIeIUaTU3UPOBAHHBIN
TeonopTaj, ¢ MOCIEAYIOMIMMH MAaCCOBBIMU BBIYMCIICHUSIMH Ha YAAJEHHBIX Kiactepax. IIpu aTom, B Ka-
YeCTBE CYIIECTBEHHOTO AJIEMEHTA CHCTEMBI, 00ECIIEUNBAIONIETO aKTyalH3alHi0 Te0JaHHBIX UCIIONb3Y-
I0TCSl JAHHBIE JUCTAHIIMOHHOTO 30HAMpoBaHus. B paboTe nmpuBoauTcs mpuMep pa3padOTKH MHUIOTHOTO
o0pasiia Takoi CUCTEMBI, pealIn30BaHHOH I KOHKPETHOTO TOPHOIIPOMBIIIIEHHOTO PErHOHA C BEICOKOM
reoMHaMHU4€eCKOil aKTHBHOCTBIO.

CLOUD WEB SERVICE EVALUATION OF EARTHQUAKE INTENSITY “SEISMOSHAKE”
S.E. Popov, R.Y. Zamaraev
Institute of Computational Technologies SB RAS (ICT SB RAS, Russia)
popov(@ict.sbras.ru

Web-based service «Seismoshakey (http://seismoshake.appspot.com) are developed for modeling
the macroseismic field of an earthquake. Web service allows building field displays and reporting on
selected areas. Integrated approaches to access to information about locations based on cloud geocom-
puting are used. Implemented programming model through integrating services with cloud architecture
GEONAMES.ORG Google App Engine to calculate earthquakes’ intensities in MSK-64 scale.

The service applied technology Datastore Google App Engine to create a database of settlements,
which is a scalable storage for Web-applications. Designed GIS-service allows you to create and edit
entities, and the values are stored as properties of these entities. Cloud architecture App Engine caches
data on a unique key identifier. This approach allowed us to work with the essence Datastore Google
App Engine, as a common object in Java, thereby creating an ergonomic functional editing database on
the GUI.

Used in the development GWT-RPC technology has allowed client side to organize interaction with
the cloud architecture through asynchronous remote method invocation of the servlet containing program
logic calculation of the mathematical model with the transfer of the Web Form, run http-requests to
GeoNames service without rebooting GUI. This approach eliminated the problem of the persistence of
variables on both the server and on the client side, which allowed encapsulating functionality and making
a model of service behavior close to the stationary application.

The service can be used in the practice of emergency management personnel and civil defense or-
ganizations, academic staff, including members of the Federal system of seismological observations, as
well as specialists at the monitoring and forecasting of emergencies.

Pazpabotan BeG-cepBuc «CotpscaemocTs» (http://seismoshake.appspot.com) /i mocTpoeHuss Mo-
Jenei MaKpoCeHCMUYeCKOTo MOl IPU MPOTHO3UPOBAHUM MOCIEACTBUI 3emieTpsiceHuil. BeO-cepsuc
MTO3BOJISIET CTPOUTH 00JIACTH MPOSBICHUHN MOCIIEICTBUM 3eMIETPSCEHUH 1 CO3/1aBaTh OTUYETHI 110 BBIOpaH-
HOMY paiioHy. BeO-cepBuc ucnonbp3yeT HHTErPUPOBAHHBIN NOAXO A JOCTYIA K HH(GOPMAIMK O Hace-
JICHHBIX MTyHKTaX M UX reorpad)uuecKoil MPUBS3KH HA OCHOBE OOJIaYHBIX TeOBBIYHMCICHUH. Peann3oBana
nporpamMmHas Mozenb uaTerpannu cry’)xk0 GEONAMES.ORG ¢ obnaunoit apxutexrypoit Google App
Engine 1151 pacueTa HHTEHCUBHOCTH 3eMiieTpsiceHui o mkane MSK-64.
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B cepsuce «CotpsicaeMocTh» npuMeHsiiachk Texnonorust Datastore Google App Engine ms co3na-
HUs 0a3bl JaHHBIX HACEIEHHBIX ITYHKTOB, KOTOpas MpeACTaBisieT co00i MacmTabupyeMoe XpaHHIHIIe
1t BeO-iprtoskeHuit. Pazpaborannstit ' IC-cepBurc MO3BONSET CO3/1aBaTh U PEJAKTHPOBATH CYIIIHOCTH,
TIPH 3TOM 3HAYCHHSI COXPAHSIOTCS KaK CBOMCTBA 3TUX cymrHocTed. Obnmaunas apxurekrypa App Engine
KeIINpyeT JaHHbIe, 10 YHUKAIBHBIM KITI0YaM-UAeHTHQHKaTopaM. Takol 1moaxo 1 Mo3BoiIuI paboTaTh C
cymuocteio Datastore Google App Engine, kak ¢ 0ObI9HBEIM 00BEKTOM Ha sI3bIKE Java, 4TO MO3BOJIUIO
CO3/1aTh SPrOHOMHUYHBIN (PYHKIIMOHAJ peIaKTUPOBaHMs 0a3bl JaHHBIX Ha ctopoHe GUI.

IIpumensiemast B pa3pabotke TexHonoruss GWT-RPC no3Bomnuna opraHuzoBaTh B3aUMOEHCTBUE
KITUEHTCKOM JacTH ¢ 00JagHON apXUTEKTYPOH IMOCPEICTBOM aCHHXPOHHBIX BHI30BOB YAAJEHHBIX METO-
JIOB CEPBJIETOB, COJEPKAIIUX MPOrPaMMHYIO JIOTHKY pacueTa MaTeMaTHYecKoW MOJeNHu ¢ nepenaueit
rioJie BeO-Gopmel, BeIoHEeHHsI http-3ampocoB k cepBrucam GeoNames 0e3 miepe3arpy3Kku rpaguaecko-
ro unTepdeiica monb3oBatens. JlaHHBINA MOIXO CHSI MPOOJIEeMy COXPaHEHHS COCTOSHHSI TIEPEMECHHBIX,
KaK Ha CTOPOHE CepBepa, TaK M Ha CTOPOHE KIIMEHTA, YTO TO3BOJIHMIIO WHKATICYINPOBATh (YYHKIIMOHAT U
cenaTb MOJIENb TIOBEJICHHS CepBUCa MPUOIKEHHOH K CTAMOHAPHOMY TIPHIIOKEHUIO.

CepBHuC MOXXET OBITh HCIIOJB30BAH B MPAKTHUYECKOU AesTenbHocTH padoTHukamMu PCUC u rpax-
JTAHCKOW 0OOpPOHBI, HAYYHBIMH COTPYIHUKAaMU OpraHW3alluil, B TOM ducie Bxomsinmx B denepanbHyro
CHCTEMY CEHCMOJIOTMYECKUX HAOMIOCHNH, a TaKk)Ke CIEeNHaTuCTaMH [IEHTPOB MOHUTOPHUHTA U MPOTHO-
3WPOBAHUS YPE3BBIYANHBIX CUTYAIIHH.
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INFORMATION SYSTEM FOR MODELING OF NATURAL DISASTERS
CHARACTERISTICS
N.N. Antonova, N.V. Bendik
Irkutsk State Agricultural Academy (ISAA, Russia)
starkovan@list.ru

The paper is dedicated to the problems of modeling of climate events. It highlights functionality
of the developed information system that allows to assess variability of natural disasters characteristics,
determine influence of external sources on the events and make prognostic models. Big portion of the
article is devoted to creation of the database with the usage of historical and archival materials. Based
on two- and multilevel organization of the events the information system allows getting sequences of
events. Streams of the events and their values are analyzed. To assess a stream of events the following
methods are used: identification of criteria of the event; events absence probability identification using
laws of probability distribution; identification of cycles in the series of climate characteristics based on
correlation, spectral and regression analysis; distribution of events on periods. To assess the values of
the events the following methods are used: identification of laws of distribution for complete, truncated
samples with and without taking in to account of historical evidences; segregation of outstanding events;
identification of their recurrence and factors that determine them. Modeling of natural events allows to
solve problems of energy and agricultural resources management, assessing risks, forecasting and plan-
ning functioning of organizations. Informing about natural disasters allows to adapt production processes
to minimize social-economical losses.

Pabota nocasiieHa npobiieMaM MOJICIUPOBAHUS KIUMaTUIECKUX cOOBITHH. PaccMOTpeHbI BO3ZMOXK-
HOCTH pa3paboTaHHOW WHPOPMAIIMOHHOW CHCTEMBI, IO3BOJISIOIIEH OIIEHUBATh M3MEHYNBOCTh XapaKTe-
PHUCTHK SKCTPEMAIIbHBIX IPUPOTHBIX SBJICHUHN, OTIPEAETISATh BIMSHNAE Ha COOBITHS BHEITHUX UCTOYHUKOB
U CTPOUTH MMPOrHOCTUYECKHE MOAEH. bonblioe BHUMaHue yelieHO CO3AaHuI0 0a3bl JaHHBIX C UCIIOJb-
30BaHMEM HCTOPUKO-apXMUBHBIX MaTepHaioB. B nHpopMannoHHO#l cucTeMe Ha OCHOBE MOJENel IByX-
YPOBHEBOH M MHOTOYPOBHEBOW OpraHU3allMU COOBITHH MOXKHO IOJYYUThH IOCIEI0BATEIEHOCTH COOBI-
TUI. AHaIN3y TOABEPTatOTCs MOTOKK COOBITHH 1 MX 3Ha4eHHs. |1 OI[eHKH OTOKa COOBITHI MCTIONB3Y-
IOTCSI CIEAYIOIINE METOIBI: ONpeNesIeHue KpUTEpHsl COOBITHSI, ONpEae/ICHNEe BEPOATHOCTEH OTCYTCTBUS
COOBITHI! C TOMOIIBIO 3aKOHOB PACIPEeNICHHs; ONpeesieHIe IMKIIOB B psAax MPUPOIAHBIX XapaKTepu-
CTHK Ha OCHOBE KOPPEJSILMOHHOI0, CIEKTPAIbHOTO U PErPECCHOHHOTO aHalN3a; pacipeaeicHue coObl-
THH 10 2110XaM. J1J1s1 OIIEHKH 3HAYSHUI COOBITUI IPUMEHSIOTCS CIIEAYIONINE METOIBI: OMIPEICTICHHIE 3aK0-
HOB PacrpeiesIeHNs TIOJIHBIX, YCEUCHHBIX BEIOOPOK C yUeTOM U 0€3 yueTa HCTOPUUYECKHUX CBUIETEIbCTB;
BBIJICJICHHE BBIIAIOMINXCS SIBIICHUH; HAX0XKICHUE NX TIOBTOPSIEMOCTH U BBIsIBIICHHE (PAKTOPOB, HX OIpeE-
nensommx. MoJenupoBaHie TPUPOJIHBIX COOBITHI MO3BOJISIET PemIaTh 3a4a4l yIPaBICHUS SHEPreTH-
YECKUMHM U arpapHbIMHU pecypcaMy, OLEHUBATh PUCKHU, IPOTHO3UPOBATh U IJIAHUPOBATH JIEATEIBHOCTh
opranuzarun. O6ecredenne nHpopmareit 00 SKCTpEeMaIbHBIX SIBICHUSIX MTO3BOJISIET PETyIUPOBATh ITPO-
M3BOJCTBEHHBIE MPOLIECCHI AJIT YMEHBIIEHHS COLIMAaIbHO-9KOHOMUYECKHX MOTEPD.

CREATION OF EXPERT SYSTEM FOR STUDYING OF PLACER DEPOSITS OF HEAVY
MINERALS
A.A. Bochneva
Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry RAS
(IGEM RAS, Russia)
bochneva@mail.ru

The expert systems founded on statistically significant amount of objects with certain properties and
on use of prototype objects, solve often meeting problems how to bring some object or its properties to this
or that class well. We created a database of the typomorphic properties of titan-zirconium placers. Dis-
tinctive feature of this database is that in process of accumulation of statistically significant number of
samples from different obviously known paleofacial situations, it will be possible to reveal typomorphic
properties of ore minerals, which is characteristic for this or that situation of sedimentation. This database
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as unique “standard-expert” system helps to define a geological-statistical complex of methods for cer-
tain raw materials, a stage of works, objectives and so forth. The saved-up data and their analysis will
allow revealing on micro and macrolevel suitable methods of research. In this case, the database will be
considered as set of prototype objects on a certain set of characteristics, and the expert system working at
a basis of statistically significant number of analyzed data. Development of complex use of mathematical
statistics methods in placer science is planned.

OKCIEePTHBIE CUCTEMbI, OCHOBAHHBIC Ha CTATHCTUYECKU 3HAYMMOM KOJIMYECTBE OOBEKTOB C OIpe-
JIEJICHHBIMHU TIPU3HAKAMHU W Ha WCIOJIB30BAHUN ATAIOHHBIX 0OBEKTOB, XOPOIIO CIIPABJISIIOTCS C 9acTO
BCTPEYAIOIIMMHUCS 3aJjauaMH OTHECEHHUsI 00BEKTa WM ero MpH3HaKa K TOMY WM HMHOMY Kiaccy. Hamu
ObL1a co3mana 6a3a TaHHBIX THIIOMOP(HEBIX CBOMCTB MUHEPAIOB TUTAH-ITUPKOHUEBHIX pocchineit. OTim-
YUTEIHHON OCOOCHHOCTHIO 3TOW 0a3bl JaHHBIX SABJIAETCS TO, YTO MO0 MEpPE HAKOIUICHHS CTATUCTHYECKU
3HAYMMOTI'0 KOJUYECTBA MPOO M3 Pa3HbIX 3aBEJOMO M3BECTHBIX MajicodaliaabHbIX 00CTAaHOBOK, MOKHO
OyZeT BBISBUTH TUTTOMOP(HBIE IPU3HAKK PYIHBIX MHHEPAJIOB, XapaKTepHBIE I TOW WM HHOH 00cTa-
HOBKH OCAJKOHAKOIUIEHHUS. JTa 0a3a MaHHBIX KaK YHHKAIbHAS CHCTEMa «ITAJIOH-IKCIEPT» MOMOTaeT
OTIPENIEIUTh TE0JIOTO-CTATUCTHYECKUI KOMIUIEKC METOJIOB JUIS OTIPENEICHHOTO CHIPhS, CTJANU padoT,
MIOCTABJICHHBIX 33724 U po4. HakomeHHbple JaHHBIE U UX aHATU3 IO3BOJUT BBISIBUTH HA MUKPO- U MaK-
POYPOBHE MOIXOSAIINE METOABI HCCIenoBaHusA. B 3ToM cimydae, 6a3a JaHHBIX OyaeT paccMaTpUBaTHCA
KaK COBOKYITHOCTH 3TaJIOHOB IO OIPEICICHHOMY Ha0Opy XapaKTEPHCTHUK, TaK M SKCHEPTHAsi CUCTEMA,
paboTaromiasi Ha OCHOBE CTATUCTHIECKH 3HAYMMOT0 KOJTMIECTBA MPOAHATN3UPOBAHHBIX TaHHEIX. [ [manu-
pyercst pa3sBUTHE KOMIUIEKCHOTO MCIOIb30BAHUS METOJIOB MAaTEMaTHUECKOW CTATUCTUKH B POCCHITHON
HayKe.

WEB-ORIENTED INFORMATION SYSTEM «ACTIVE SEISMOLOGY»
L.P. Braginskaya, V.V. Kovalevsky, A.P. Grigoruk
Institute of Computational Mathematics and Mathematical Geophysics SB RAS
(ICMMG SB RAS, Russia)
ludmila@opg.sscc.ru

Architecture, interface and the basic user services of the Internet oriented scientific informational
system (SIS) with social network functions for the theoretical and experimental research in active seis-
mology are reported. The main components of SIS comprise the informational and computing system,
which supplies the users with multi-parametrical search, digital analytic and GIS services for on-line seis-
mic data monitoring; the e-library and bibliography replenished by users. At present the informational
system can be found at http://opg.sscc.ru.

B pabote npencTaBieHbl apXUTEKTypa, HHTEp(dEHC 1 OCHOBHBIE MMOJI30BATENBCKHE CEPBUCH Web-
OPHEHTHPOBAHHOW Hay4YHOU MHMOPMAIMOHHON CHCTEMBI JIJIsl OJJICPKKH TEOPETHUECKUX H IKCIIEPHU-
MEHTAJIBHBIX UCCIEJOBAaHUN B 00JACTH aKTHBHOW CeHCMOJIOTHH C (PYHKUMSIMH COLHMaiIbHOM ceTH. Oc-
HoBHBIMH KomnoHeHTamMn HUC sBnsioTcs: nHbopmanmoHHO-BeIancauTenbHas cucreMa (MBC), obec-
NIeYMBAIOLIAsl TT0JIb30BATENICH MHOTONApaMEeTPUYECKUM MOUCKOBBIM, BBIYMCIMTEIEHO-aHATUTHIECKUM
n 'MC cepBucamu st paboOTHl ¢ JAaHHBIMH CEHCMHYECKOTO MOHHUTOPHHTA B pexume on-line; mo-
MOJHAEMasl MOJIb30BaTeNsIMU 0a3a JaHHBIX HAyYHBIX pabOT — 3JEKTPOHHAs OMOJIMOTEKa; MOIMOJHsIE-
MBI TIOJIB30BaTENSIME OUOIMOTpaduIecKuil Katanor. B HacTosIee BpeMs pecypc HOCTYIICH IO aJipecy
http://opg.sscc.ru.

MONITORING OF NATURAL EXTERNAL IMPACTS IN THE DEPLOYMENT AREA OF
NUCLEAR FACILITIES OF RUSSIA
Evgeny G. Bugaev, Luiza M. Fihieva
Scientific and Engineering Centre for Nuclear and Radiation Safety (SEC NRS, Russia)
fihieva@secnrs.ru

The present paper addresses issues concerned with organization and implementation of environmen-
tal monitoring in the deployment areas of nuclear facilities in Russia. Organization of environmental
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monitoring is considered as a part of comprehensive program directed to ensure safety of nuclear facil-
ities in the course of their construction, operation and demolition. Environmental monitoring is carried
out via observing the certain sequence of activities starting from database development and up to reg-
ulatory decisions making. Aiming to guarantee proper functioning of environmental monitoring in the
deployment area of a nuclear facility, it is very important to provide close interaction of monitoring net-
works with state monitoring networks of natural processes and phenomena already available in this area:
meteorological and seismic networks, networks for monitoring over current crust movements.

Environmental monitoring provides for early warning of emergency situations and well-timed taking
of measures for their elimination.

B nacrosmeit pabote paccMOTpEeHbI BOPOCH! OPraHU3aMK U MPOBEICHISI MOHUTOPHHTA TPUPOJI-
HO¥ cpelbl B paifloHax pa3MeIleHus 00BEKTOB UCIIOB30BaHus aroMHol sHeprun (OMAD) B Poccuu. Op-
raHW3alus MOHUTOPUHTA MPUPOTHON CpeAbl ABISETCA YacThiO MOJTHON MporpaMMbl obecrieueHus 6es-
onacHocT OMAD B x0/1€ ee COOpyKEHUs, IKCIUTyaTalMK U JIUKBUAAIWHA. MOHUTOPUHT TPUPOHOM cpe-
JIbI OCYILIECTBIIETCS B OTIPEIeIIEHHON [TOCIe10BaTeIbHOCTH, HAaUHHAas C pa3paboTKy 0a3bl JaHHBIX M KOH-
Yast pa3paboTKo OJI0Ka MPUHATHS PelIeHI HOPMaTUBHOTO Xapakrepa. /1yt HajesxxHoro GyHKIMOHHUPO-
BaHUS MOHUTOPHHIA MPUPOTHON cpelbl B paiioHe pazmenieHnst OMMAD BakHO TECHOE B3aUMOJEHCTBUE
ceTell MOHITOPWHTA C CYIIECTBYIOIIMMH B 3TOM pailOHE TOCYIapCTBEHHBIMU CETSIMA MOHUTOPHHTA TIPH-
POIHBIX MPOLIECCOB U SIBICHUI: METEOPOJIOTUICCKUMU, CECMUUECKUMHU, COBPEMEHHBIMHU JABI>KCHUAMU
3eMHOM KOpbl. MOHUTOPHHT IPHUPOIHOI Cpepl 00ecTieuuBaeT paHHEe MPeIyPEeKIeHIE YPE3BBITaHBIX
CUTYyallU{ U CBOEBPEMEHHOE NMPUHSATHE MEP AJIS UX YCTPaHEHUSL.

JOINT INFORMATION SYSTEM OF SEISMOLOGICAL DATA OF KAMCHATKA BRANCH
OF GEOPHYSICAL SURVEY OF RAS IN 2014
A.Yu. Chebrova, A.V. Tokarev, A.S. Chemarev, E.A. Matveenko
Kamchatka Branch of Geophysical Survey RAS (KB GS RAS, Russia)
ayuch@emsd.ru, tokarevav@emsd.ru

Project to create Joint Information System of Seismological Data (JIS SD) in Kamchatka Branch of
Geophysical Survey of RAS is aimed at providing information for a wide range of fundamental problems
of seismology and for development of automatic seismic monitoring survey. In this paper the results of
JIS SD creation as of 2014 are presented. The basic principles of data storage organization, database
update mode, developed components, data access arrangement, development prospects of JIS SD are
described.

[IpoekT o cozmanuto Ennnoit MaGopmanmontoit Cuctemsr Ceiicmonorndeckux Jlanaprx Kamuar-
ckoro ¢unuana ['eopusuueckoii cinyx 0661 PAH (EMC CJ]) HanpasiieH Ha nHpopMaImoHHoe odecreye-
HUE TIPH PEIICHUH ITUPOKOTO Kpyra (yHIaMEHTAIBHBIX MPOOJIEM CEHCMOJIOTHN M aBTOMATHU3AINA CITY-
KeOHBIX 33/1a4 CEHCMUYECKOT0 MOHUTOpUHTA. J[aHHas paboTa HalleleHa Ha 03HAKOMIICHHE UCCIIE0Ba-
Tener ¢ pesyabratamu pazpadotku EMIC CJI mo cocrostauio Ha 2014 T.: paccka3piBaeTcss 00 OCHOBHBIX
MPUHIMIIAX OPTaHU3allMU XPAHEHUs JaHHBIX; O PEXKHME IOTOJIHEHUS 0a3bl JaHHBIX; 0 pa3pabOoTaHHBIX
Y BBEJICHHBIX B DKCIUTyaTaIlMI0 KOMIIOHEHTaX; 00 OpraHW3aIliu JAOCTYMa K JAHHBIM; O TIEPCIEKTUBAX
nanpHeimero pasputus EMC CJI.

INFORMATION RESOURCES KB GS RAS FOR FUNDAMENTAL AND APPLIED
RESEARCH IN THE EARTH SCIENCES
V.N. Chebrov, G.N. Kopylova, Yu.A. Kugaenko, E.A. Matveenko, V.A. Saltykov, S.L. Senyukov,
V.A. Sergeev, V.A. Poletaev, P.P. Firstov, A.Yu. Chebrova, D.V. Chebrov, V.V. Yashchuk
Kamchatka Branch of the Geophysical Survey of RAS(KB GS RAS, Russia)

van@emsd.ru

One of the main tasks of the Kamchatka Branch of the Geophysical Survey of Russian Academy of
Sciences (KB GS RAS) is a complex geophysical and seismological observations to ensure the funda-
mental and applied research in the field of geosciences. Data of observations and result of processing of
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are organized by using various Information Resources (IR), which are divided by level and how to access
them. The paper submitted a list and description of IR KB GS RAS based on a uniform set of informative
elements: the name of the resource, abstract, observation period, keywords, update rate, general infor-
mation about the origin of the data, etc. The focus is on the description of ways to access information and
the conditions of its provision.

Opnoit u3 ocHOBHBIX 3amad Kamuarckoro dunmana ['eodusmueckoit cnyx6s1 PAH (KO I'C PAH)
SIBIIICTCSI TIPOBEICHIE KOMITIEKCHBIX Te0(DU3NMYECKHIX U CEHCMOIOTMYeCKIX HAOMIOACHUH C LeNbIo 00ec-
nevyeHus (hyHIaMeHTaIbHbIX U MPUKIAJHBIX HCCIeI0OBaHNH B 001acTh HayK o 3emie. /lannabie HaOmrone-
HUH U pe3yNbTaThl UX 00pabOTKH OpraHU30BaHBI B BHJIE Pa3HOOOpa3HbIX VHGOPMaIMOHHBIX PECypcoB
(1P), xoTOpBIE MOApa3IEIIOTCS [0 YPOBHIO U crioco0y gocTyna K HuM. B paboTe mpencraBiseTcs nepe-
yeHb 1 onucanue P K® I'C PAH na ocHOBe yHU(DHIIMPOBAaHHOTO Ha00pa HHPOPMATHBHBIX HJIEMECHTOB:
Ha3BaHHUE pecypca, KpaTkas aHHOTAIM, Iepro] HaOII0AeHU , KIIIoUeBble CJI0Ba, YaCTOTa OOHOBIICHUS
JIAHHBIX, OOIINEe CBEJCHUS O MPOUCXOKICHNN JaHHBIX U mp. OCHOBHOE BHUMaHHE Y/IEJICHO OIHCAHHIO
croco0o0B J0CTyNa K HH(GOpMALUHU U YCIOBHAM €€ IpeI0CTaBICHHS.

KAMCHATKAN VOLCANIC ERUPTION RESPONSE TEAM (KVERT) DATA IN INTERNET
O.A. Girina, .M. Romanova
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
girina@kscnet.ru

KVERT IVS FEB RAS was founded in 1993. The goal of KVERT is to reduce the risk of aircraft en-
counters with volcanic ash clouds in the North Pacific region through timely detection of volcanic unrest,
tracking of ash clouds, and prompt notification of airline authorities and others about volcanic ash haz-
ards. KVERT staff work closely with staff of AVO, AMC (Airport Meteorological Center) at Yelizovo
Airport and the Tokyo Volcanic Ash Advisory Center (VAAC), the Anchorage VAAC, the Washington
VAAC, the Montreal VAAC and Darwin VAAC to release timely eruption warnings. KVERT staff ana-
lyzes volcano monitoring data (seismic (KB GS RAS), satellite, visual and video, and pilot reports), as-
signs a Aviation Color Code (ICAO) for aviation and issues reports on eruptive activity and unrest at Kam-
chatkan (since 1993) and Northern Kurile (since 2003) volcanoes. Since 1998 KVERT presented in Inter-
net. Currently KVERT have a computer-aided web-system for preparing press-releases, mailing them to
interested users and posting on KVERT site at web-server IVS (http://www.kscnet.ru/ivs/kvert). KVERT
issues five types of VONA/KVERT releases about volcanic activity of Kamchatkan and Northern Kurile
volcanoes: alerts when volcanic activity or an ash plume or an ash cloud are detected during last 6 hours;
press-releases when the Aviation Color Code changes; Weekly Releases; Daily Report of volcanic activ-
ity detected during the last 24 hours UTC; Weekly Reports for Kamchatkan Branch of Russian Council
Experts (http://www.kscnet.ru/ivs/kvert/van/). Basic information about the active volcanoes of Kam-
chatka and Northern Kuriles and their potential hazard to aviation are presented in the electronic catalogue
at KVERT site: http://www .kscnet.ru/ivs/kvert/volcano.php?lang=en

KVERT UBuC IBO PAH 6511 co3nan B 1993 r. Llensto KVERT saBnsercs ymeHbIlIeHUE pHCKa
CTOJIKHOBEHHS CaMOJIETOB C TEMIoBEIMH oOiakamu B CeBepHOH yacTH THXOOKEaHCKOTO perHoHa ITy-
TEM CBOEBPEMEHHOTO 00HAPYKEHUS MOBBIILIECHNSI aKTHBHOCTH BYJIKAHOB, pAaCIIO3HABAHUS U OTCIICKUBA-
HUS 00JIaKOB BYJIKAHUYECKOTO TIETjIa, W OTEePAaTHBHOTO OMOBEMICHUS aJAMUHUCTPAINHA aBHAKOMITaHUI
U APYTUX OpraHU3aluil O MOSBICHUU OMACHOCTH, CBSI3aHHOM ¢ ByJKaHUYECKUM HerioM. COTpyIHUKU
KVERT Ttecno paborator ¢ komteramu u3 ABO, AMII ExmzoBo, Tokno VAAC, Ankopumx VAAC,
Bamurron VAAC, Monpeans VAAC u Hapsun VAAC a5 CBOEBPEMEHHOTO NMPEAYNPEKICHUS O
BYJIKaHU4ECKOH onacHOCTH. YueHble u3 KVERT aHanu3upyroT JaHHbIE MOHUTOPUHIA: CEMCMHUYECKOTO
(K® I'C PAH); Buieo-BU3yaIbHOTO, CITyTHUKOBOT'O; PAIlOPTHI aBHAITMIIOTOB, YCTaHABIMBAIOT ABHAIIN-
onnble 11BeToBBIE KOABl (ICAQO) omacHOCTH BYJIKAHOB JJIsi aBUAIIMH, BBITYCKAIOT MPECC-PEIHU3BI O CO-
CTOSSHMH W W3BepkeHusx ByikaHoB Kamdarkw (¢ 1993 r1.) m Ceepubix Kypun (¢ 2003 r.). C 1998
r. KVERT mnpeacrasnen B MHTepHere. B HacTosmee Bpems pa3paboTaHa aBTOMaTH3MPOBaHHAsI BEO-
cucTeMa IMOATOTOBKH TPECC-PETTN30B, PACCHIIKN MX 3aMHTEPECOBAHHBIM ITOJIb30BATEISIM H Pa3MEIeHHS
Ha caiite KVERT na web-cepsepe UBuC: (http://www .kscnet.ru/ivs/kvert). KVERT Brimyckaet 5 BUIoB
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VONA/KVERT coobmenuii o coctosiann BynkanoB Kamuatku n CeBepHbix Kypun: onepatusHbie pa-
MOPTHI 00 OMACHOCTH MPH OOHApYKEHWW B TEUEHHE MOCIEeIHUX 6 JacoB METUIOBOTO Imieida/obmaka;
npecc-penu3bl 00 M3MEHEHHUSIX ABHAIIMOHHOTO I[BETOBOTO KOJa; €XKEHEAEIbHbIE MPECC-PENIN3bl; exe-
JTHEBHBIC CBOJIKM O COCTOSIHHM BYJIKaHOB 3a TPOLICIIINE CYTKH; exxeHenenbHble cBoaku aist KO POC
(http://www kscnet.ru/ivs/kvert/van). OcHOBHBIE CBe/ieHUs 00 aKTUBHBIX ByJkaHax Kamyarku u CeBep-
HBIX Kypuit 1 ux moTeHIHanbHON OMAcHOCTH LTS aBHALIMH MTPEJCTABICHBI B 3JICKTPOHHOM KaTallore Ha
caiite KVERT: http://www kscnet.ru/ivs/kvert/volcano.php?lang=en .

KAMCHATKAN VOLCANIC ERUPTION RESPONSE TEAM (KVERT) DATA IN INTERNET
O.A. Girina, IM. Romanova
Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
girina@Xkscnet.ru

KVERT IVS FEB RAS was founded in 1993. The goal of KVERT is to reduce the risk of aircraft en-
counters with volcanic ash clouds in the North Pacific region through timely detection of volcanic unrest,
tracking of ash clouds, and prompt notification of airline authorities and others about volcanic ash haz-
ards. KVERT staff work closely with staff of AVO, AMC (Airport Meteorological Center) at Yelizovo
Airport and the Tokyo Volcanic Ash Advisory Center (VAAC), the Anchorage VAAC, the Washington
VAAC, the Montreal VAAC and Darwin VAAC to release timely eruption warnings. KVERT staff ana-
lyzes volcano monitoring data (seismic (KB GS RAS), satellite, visual and video, and pilot reports), as-
signs a Aviation Color Code (ICAO) for aviation and issues reports on eruptive activity and unrest at Kam-
chatkan (since 1993) and Northern Kurile (since 2003) volcanoes. Since 1998 KVERT presented in Inter-
net. Currently KVERT have a computer-aided web-system for preparing press-releases, mailing them to
interested users and posting on KVERT site at web-server IVS (http://www.kscnet.ru/ivs/kvert). KVERT
issues five types of VONA/KVERT releases about volcanic activity of Kamchatkan and Northern Kurile
volcanoes: alerts when volcanic activity or an ash plume or an ash cloud are detected during last 6 hours;
press-releases when the Aviation Color Code changes; Weekly Releases; Daily Report of volcanic activ-
ity detected during the last 24 hours UTC; Weekly Reports for Kamchatkan Branch of Russian Council
Experts (http://www .kscnet.ru/ivs/kvert/van/). Basic information about the active volcanoes of Kam-
chatka and Northern Kuriles and their potential hazard to aviation are presented in the electronic catalogue
at KVERT site: http://www kscnet.ru/ivs/kvert/volcano.php?lang=en

KVERT UBuC IBO PAH 6511 co3nan B 1993 r. Llensto KVERT saBnsiercs ymeHbIlIeHUE pHCKa
CTOJIKHOBEHHS CaMOJIETOB C TEIIoBEIMH oOiakamu B CeBepHOH yacTH THXOOKEaHCKOTO peTrHOHa ITy-
TEM CBOEBPEMEHHOTO 00HAPYKEHUS MOBBIILIECHNS aKTHBHOCTH BYJIKAHOB, PAaCIIO3HABAHHS U OTCIICKUBA-
HUS 00JIaKOB BYJIKAHHYECKOTO TIETjIa, W OTEePATHBHOTO OMOBEHICHUS aJMUHUCTPAINA aBHAKOMITaHUIH
U IPYTUX OpraHU3aluil O MOSBICHUU OMACHOCTH, CBSI3aHHOM ¢ ByJKaHUYECKUM HerioM. COTpyIHUKU
KVERT Ttecno paborator ¢ komteramu u3 ABO, AMII ExuzoBo, Tokno VAAC, Ankopumx VAAC,
Bamurron VAAC, Monpeans VAAC u Hapsun VAAC a5 CBOEBPEMEHHOTO NMPEAYNPEKICHUS O
BYJIKaHU4ECKOH onacHOCTH. YueHble u3 KVERT aHanu3upyroT JaHHbIE MOHUTOPUHIA: CEMCMHUYECKOTO
(K® I'C PAH); Buieo-BU3yaIbHOTO, CITyTHUKOBOT'O; PAIlOPTHI aBHAITMIIOTOB, YCTaHABIMBAIOT ABHAIIN-
onnble 11BeToBBIe KOABl (ICAQ) omacHOCTH BYJIKAaHOB JJIsi aBUAIIMH, BBITYCKAIOT MPECC-PEIHU3BI O CO-
CTOSSHMH W W3BepkeHusx ByikaHoB Kamdarkw (¢ 1993 1.) m Ceepubix Kypun (¢ 2003 r.). C 1998
r. KVERT mnpeacrasnen B MHTepHere. B HacTosmee Bpems pa3paboTaHa aBTOMaTH3MPOBaHHAsI BEO-
cucTeMa IMOATOTOBKH IPECC-PETTN30B, PACCHIIKN MX 3aMHTEPECOBAHHBIM ITOJIH30BATEISIM H Pa3MEIeHH
Ha caiite KVERT na web-cepsepe UBuC: (http://www .kscnet.ru/ivs/kvert). KVERT Brimyckaet 5 BUIoB
VONA/KVERT coobmennii o coctossuuu ByiakaHoB Kamuatku n CeBepubix Kypun: onepaTuBHBIE pa-
MOPTHI 00 OMACHOCTH NP OOHAPYKCHUU B TEUCHHE MOCIEIHUX 6 4acoB MEIUIOBOTO Iuieida/odnaka;
npecc-penu3sl 00 M3MEHEHHSIX ABHAIMOHHOTO I[BETOBOTO KOJA; €XXEHEAETbHBIE MPECcC-PeNn3bl; exe-
JHEBHBIE CBOJKH O COCTOSHHUU BYJIKAHOB 3a MPOILIEIIINE CYTKH; exKeHeaenbHble cBoAKku st KO POC
(http://www kscnet.ru/ivs/kvert/van). OcHoBHBIE cBeieHUs 00 akTHBHBIX ByJikaHax Kamyuatku u Cesep-
HbIX Kypu 1 ux noreHuuanbHON OMACHOCTH AJIsl aBUALIMU IIPEJICTABICHBI B 3JIEKTPOHHOM KaTaJlore Ha
caiite KVERT: http://www.kscnet.ru/ivs/kvert/volcano.php?lang=en .
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VOLCANIC ROCKS AND HYDROTHERMS OF ITURUP ISLAND, THE KURILES
(DATABASE)
M.P.Gora!, A.Ya.Shevko!, E.P.Bessonova® 2, Yu.D.Litasov!: 3
' V.S.Sobolev Institute of Geology and Mineralogy SB RAS (IGM SB RAS, Russia)
2 Tomsk State University, (TSU, Russia)
3 Novosibirsk State University (NSU, Russia)
liza@igm.nsc.ru

Created verified database on the composition of volcanic and hydrothermal manifestations of Iturup
island (southern Kurils). In addition to the author’s data into the database includes information from dif-
ferent literature sources. For rocks are the contents petrogenic components (wt.%) and definitions (ppm)
of trace elements and isotopic ratios. For hydrotherms, in addition to temperature, pH-Eh parameters,
ionic composition of solutions, database contains the concentrations of microelements. The database is
intended for specialists in the field of volcanology, petrology and hydrogeochemistry and can be used for
comparative analysis, statistical processing and genetic constructions.

Co3pmana BepuduuupoBanHas 0a3a JaHHBIX 10 COCTABY BYJIKAHUUECKHUX HOPOJ U THIPOTEPMAIBbHBIX
nposiieHnit octposa Utypyn (toxxubie Kyprnisr). [loMmumo aBTOpckuxX JaHHBIX B 6a3y Bonuia nHpopMma-
LUS1 U3 PA3IMYHBIX JINTEPaTypPHBIX HCTOUYHUKOB. {715 MOpo IpUBEICHBI COAEPKAHUS ETPOT€HHBIX KOM-
MTOHEHTOB (Mac.%) U OIpeeNIeHuUs SJIEMEHTOB-TIpUMecell (ppm) U N30TOMHBIE COOTHOMEHHS. [y ru-
potepm Temneparypa, pH-Eh napamerpsl, HOHHBIH cOCTaB pacTBOPOB, COCTaB MUKPOKOMIIOHEHTOB. basa
JaHHBIX TIpeIHa3HaYeHAa ISl CIICIIUAIMCTOB B 00JIACTH BYJIKAHOJIOTHH, IETPOJIOTHU U TUAPOTEOXUMHUH U
MOXeT OBITh UCIIOJIb30BaHA IJIs1 CPABHUTEJIBHOIO aHAIN3a, CTATUCTHYECKOH 00pabOTKK U T€HETHUECKUX
IIOCTPOCHUM.

PALEOGEODYNAMIC RECONSTRUCTIONS OF URAL. MINERAGENIC POTENTIAL
EVALUATION BASED ON METALLOGENIC PREDICTION MODELING
V.A. Kilipko, G.S. Gusev, S.V. Mezhelovskaia, A.D. Mezhelovskiy
Institute of Mineralogy, Geochemistry and Crystal Chemistry of Rare Elements (IMGRE, Russia)
geochemmap@imegre.ru

An integrated approach to the study of subsurface using modern information technology is an integral
part of both fundamental research and industrial works in the sphere of geosciences. Russian Federation
territory ranking into zones, megazones, regions, provinces allows geodynamic and metallogenic detailed
analysis in consideration with geophysical and geochemical factors. Allocation of ore areas and units al-
lows connecting ore formation and structural-material complexes. Mineragenic potential of each selected
taxon assesses on the basis of paleogeodynamic reconstructions of structural-material complexes, which
accommodating various ore objects. A database containing all the listed information for the various re-
gions of Russia is gathered now. Predictive mineragenic models of tectonic units, which compactly
illustrating specifics of all geological zoning objects, have been developed; they are using for graphical
representation of the information collected by modern information technologies.

KommtekcHbIN MOAXO0 K M3YYEHUIO HEAP ¢ IPUMEHEHNEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEX-
HOJIOTHH, SIBIISICTCS HEOTHEMIIEMON YaCThIO KaK (PyHAaMEHTAIbHBIX HayYHO-UCCIIEAOBATEIBCKUX, TaK U
MIPOU3BOJICTBEHHBIX PaboT B oOmacty Hayk o 3emie. PamkupoBanue teppuropun Poccuiickoit denepa-
LMY Ha OTAETbHbIE TEKTOHMYECKHE 30HbI, METa30HbI, O0JIACTH, TIPOBUHIIUN ITO3BOJISIET MPOBOIUTH Jie-
TaJabHBIA FeOI[I/IHaMI/I‘IeCKI/Iﬁ u MI/IHepaFCHI/I'-IeCKI/Iﬁ aHaJIn3 ¢ YUCTOM FGO(i)I/ISI/I‘leCKI/IX U TCOXUMHNYCCKUX
(axTopoB. Beiienenre pyAHbIX paifoHOB 1 y3JI0B IO3BOJISIET YCTAHOBHUTD CBS3b MEXKIY PYAHBIMH (hopMma-
UAMHA U CTPYKTYPHO-BCIICCTBECHHBIMU KOMITJICKCAMHU. Ha ocHoBe MajJeorcoJuHaMNICCKUX pEKOHCTPYK-
U CTPYKTYPHO-BEIIECTBEHHBIX KOMIUIEKCOB, BMEIIAIONINX Pa3IHdHbIE PyTHBIE OOBEKTHI, IIPOBOINT-
Csl OLICHKA MUHEPAreHU4eCKOro MOTCHIIMANA KaXKI0T0 BhIJIEIIEHHOr0 TakcoHa. Ha ceroHs coOpana Oa-
3a JaHHBIX IS Pa3IUIHBIX PETHOHOB Poccum, comeprkainas BCIO TIEPEUUCIICHAYI0 HHpopMaruio. J{is
ee TpaduuecKoro 0TOOpakeHUs IIPU MTOMOIIY COBPEMEHHBIX UH(POPMALMOHHBIX TEXHOJOTHA, pa3pado-
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TaHbl IPOTHO3HO-MUHEPAreHNYEeCKHEe MOAEIN TEKTOHNYECKUX €AMHUI, KOMIIAKTHO WILTIOCTPUPYIOIINE
BCIO T€0JIOTHYECKYIO CIenn(pUKy 0ObEKTOB paifOHMPOBAHHS.

DATAWARE FOR CONTINUOUS OBSERVATIONS OF PHYSICAL-CHEMICAL
PARAMETERS OF GROUNDWATER IN WELLS OF KB GS RAS
G.N. Kopylova, S.V. Boldina, E.G. Chubarova, A.A. Smirnov, E.A. Pantyuhin
Kamchatka Branch Geophysical Survey RAS (KB GS RAS, Russia)

gala@emsd.ru

In this report presented data on the specialized system for monitoring of water level, temperature
and electrical conductance changes of underground water in piezometric wells, which are carried out by
Kamchatka Branch of the Geophysical Survey of RAS ( KB GS RAS ) in order to search for earthquake
precursors and other signals of geodynamic activity.

In this report are brought:

- characteristics of the recording equipment and data link,

- created in KB GS RAS software of the information system POLY GON used for ensuring collecting,
storage and data processing,

- content of augmented database.

Various types of water level variations due to strong earthquakes in Kamchatka in 2013 and revealed
in near real-time operating mode are discusses as examples of the effective working of the hardware used
and information technology.

B nmoxmane nmpezncraBieHbl JaHHBIE O CUCTEME CIICIHATU3NPOBAHHBIX HAOIIO/ICHHH 32 N3MEHEHHS-
MU YPOBHS, TEMIIEPATYPHI U JIEKTPOIPOBOJHOCTH MOA3EMHBIX BOJIBI B Tb€30METPHUUECKUX CKBAKUHAX,
npoBoauMbix Kamuarckum ¢mmanom ['eopusnaeckoit cryx0s1 PAH (K® I'C PAH) B memsix moucka
MPEABECTHUKOB 3eMJIETPSCCHUH U APYTHX CUTHAJIOB COBPEMEHHON T'€0JUHAMHYECKON aKTHBHOCTH.

B nokinane npuBoasTcs:

- XapaKTEePUCTHUKU PETUCTPUPYIOIIEH annapaTypsl 1 KaHaa [epefadn JaHHbIX,

- ommucanne co3naHHblx B K@ I'C PAH mporpammHBIX cpeacTB HMH()OPMAIMOHHOW CHCTEMBI
POLYGON, ucnons3zyemoit st ooecriedeHus: coopa, XpaHeH!s ¥ 00pabOTKU TaHHBIX HAOJIOICHUH,

- cofiepKaHUe TTOMOTHAEMOM 0a3bl TaHHBIX.

B xauectBe npuMepoB 3¢ dexkTuBHOI pabOThl HCIONB3YEMOro KOMIUIEKCa TEXHUUECKUX CPEICTB U
WHQOPMAIIMOHHBIX TEXHOJOTUI pacCMaTPUBAIOTCSI Pa3UYHbIC TUIIBI BAPHALUA YPOBHS BOJBI H APYTHX
MapaMeTpOoB NOJ3eMHBIX BOJ], 0OHAPYKEHHBIE B PEKUME OITM3KOM K PeaTbHOMY BPEMEHH B CBSI3U C CHITb-
HbeIMHU 3emineTpsicenussmu 2013 r. Ha Kamuatke.

EXPERIMENT ON CREATING OF DIGITAL BATHYMETRICAL MODELS OF CRATER
RESERVOIRS OF THE KURILE ISLAND
D.N.Kozlov
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
kozlov@imgg.ru

Since 2005 in the Laboratory of volcanology and volcanic danger of IMGG FEB RAS the work on
investigation of particularities of morphology and genesis of almost inaccessible and practically not stud-
ied objects — crater reservoirs of the Kurile Island Arc has been fulfilled. The researchers are made with
using of modern methods of digital echo-sounding profiling with synchronic satellite marking on profile
and computer processing of echograms. At present time the profiles have been obtained, bathymetrical
schemes and models of some objects have been created: lakes Goryachee and Kipyashchee (Golovnin
caldera, Kunashir Isl.), Biryuzovoe (Zavaritskyi caldera, Simushir Isl.), Brouton Bay (Brouton caldera,
Simushir Isl.), lakes Malakhitovoe and Glazok (Ketoi volcano, Ketoi Isl), Chyornoe (Nemo caldera,
Onekotan Isl.) and Lvinaya Past’ Bay (Lvinaya Past’ caldera, Iturup Isl.). Underwater extrusive domes,
explosive funnels and hydrothermal vents determined the variety of forms of crater reservoirs basins were
exposure and described in details, their types were determined.
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C 2005 rona B naboparopuu ByJikaHoIoruu u BynkaHoonacuoctu UMI'ul” IBO PAH Benetcs pabo-
Ta TI0 NCCIIE0BAaHUIO 0COOEHHOCTEH MOP(OIIOTHH M TeHe3Uca TPYAHOAOCTYITHBIX M TPAKTHYECKH HE H3Y-
YEHHBIX 00BEKTOB — KpaTepHBIX BoAoeMoB Kypuiibckoit octpoBHoO# tyru. iccnenoBaHust BBIOTHSIIOTCS
C IPUMEHEHNEM COBPEMEHHOW METOIUKH III(PPOBOTO IXOIOKAIIMOHHOTO POPIIUPOBAHHS C CHHXPOH-
HOW CIIYTHHKOBOM MPUBS3KOW MO MPO(HII0 U KOMITBIOTEPHOH 00paboTKkoit sxorpamm. K HacTosmemy
BpPEMEHH TOIYyYEHBI MTPOQUIIH, COCTABICHBI OATHMETPHUECKHE CXEMbI U MOJICIH psiia OOBEKTOB: 03ep
lopstuee n Kurstee (kanpaepa [NomoBuuHa, 0. KyHammp), bupro3oBoe (kanpaepa 3aBapuikoro, o. Cu-
Mmymmp), 0yxta bpoyTona (kanbnepa bpoyrona, o. Cumymmp), Manaxurosoe u ['na3ok (Bynkan Keroit,
0. Keroif), UepHoe (kampaepa Hemo, 0. OnekoTan) u 3aymBa JIbBuHas [TacTs (kanbaepa JIbBunas [lacts,
ocTpoB Mtypym). BeIsBieHBI U A€TaNbHO ONMHUCAHBI OJABOAHBIE IKCTPY3UBHBIE KYIOJa, KCIIJIO3UBHBIE
BOPOHKH W THAPOTEpMAIIbHBIE BBIXOBI, ONPEAEIAIONHe pasHoo0pazne GopM KOTIOBHH KpaTepHBIX BO-
JIOEMOB, COCTaBJICHA MX TUIU3AIHSL.

HEAT VISION SURVEY OF ACTIVE VOLCANOES IN THE KURILE ISLANDS
D.N.Kozlov, R.V.Zharkov
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
kozlov@imgg.ru

Beginning since 2009 the Laboratory of volcanology and volcanic danger of IMGG FEB RAS during
the expedition works conducts heat vision (infrared) survey of active volcanoes in the Kurile Islands with
subsequent analysis of thermograms. At the process of investigation the heat vision images of fumarolic
and hydrothermal fields, separate steam-gas outlets, intercalderal lakes, pyroclastic and lava flows were
received. Before such works in the Kurile Islands were not conducted, measurements were made by
mercury and electronic thermometers. By present time heat vision survey of Golovnin and Mendeleev
volcanoes (Kunashir Isl.), Sarychev Peak volcano (Matua Isl.), Ekarma (Ekarma Isl.), Zavaritskyi volcano
(Simusir Isl.) and Ivan Grozny (Iturup) was conducted; survey of eruptions of the volcanoes Sarychev
Peak in 2009, Ekarma in 2010 and Ivan Grozny in 2012-13 was fulfilled.

Haunnas ¢ 2009 r. maGoparopueit ByakaHoiorun 1 ByiakaHoomacHoctd UMI'ul™ JIBO PAH B xone
SKCTIEULMOHHBIX Pa0dOT BeIeTCs TEIUIOBU3MOHHAs (MH(paKkpacHas) CheMKa aKTHBHBIX BYJIKaHOB Ky-
PWIBCKHUX OCTPOBOB C IMOCIEAYIOMIMM aHAJIM30M TepMorpamMM. B mporecce mccinenoBaHus MOTydeHbI
TETJIOBU3UOHHBIE CHUMKH (DyMapoJIbHBIX U THAPOTEPMAIbHBIX HOJIEH, OTACIbHBIX NapOra30BbIX BBIXO-
JI0B, BHYTPUKAIIAEPHBIX 03€p, MHPOKIACTHIECKUX H JIABOBBIX IIOTOKOB. /10 HACTOSIIETO BpEMEHH TaKue
pabotel Ha KypuiibCKHX OCTpOBax He NMPOBOIAWIMCH, H3MEPEHHs OCYIECTBISIINCH PTYTHBIMH U 3JIEK-
TPOHHBIMHU TepMOMeTpamMu. Ha cerofHsAIHMIT JeHb BBINOJIHEHA TEMJIOBU3UOHHASI ChbeMKa BYJIKaHOB [ 0-
nmoBHUHA 1 MeHpeneesa (0. Kynammp), [Tuk CaperaeBa (0. Marya), Dxapma (0. Dxapma), 3aBapHUIIKOTO
(0. Cumymmp) u MBan ['posnsiii (0. UTypym), BeINoJIHEHa cCheMKa U3BepkeHu ByikaHoB [Tuk CaprraeBa
B 2009 r., Oxapma B 2010 r. u MBan I'po3nsrii B 2012-13 rr.

REGIONAL 3D GEOLOGICAL MODLING SYSTEM
Xue Linfu
College of Earth Sciences Jilin University (CES JU, China)
Xuelf@jlu.edu.cn

Regional 3D Geological Modeling System-R3DGMS is a software system for building 3D geological
Models Based on regional geological maps. The functions of R3IDGMS includes: cutting sections, block
management,section management, file format conversion, creating 3D surface, exporting 3D objects into
GOCAD software etc.. The key of R3IDGMS is block-divided 3D modeling method. In order to over-
come the complexity for constructing 3D geological model in a large complex area, we adopt a strategy
which is to divide area into model blocks with some geological boundaries, such as faults or boundaries
of magmatic body, then cutting sections vertical to the structural trend in each model block. We have
constructed a complex 3D model in Precambrian area, Liaoning province, China.
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MODIFICATIONS OF THE GIS-EEDB-SYSTEM FORSTUDYING A SPATIAL-TEMPORAL
DISTRIBUTION OF SEISMICITY IN THE FAR EAST AREAS
A.V. Mikheeva® 2, P.G. Dyadk0v2
! The Institute of Computational Mathematics and Mathematical Geophysics SBRAS
(ICM&MG SB RAS, Russia)
2 The Trofimuk Institute of Petroleum Geology and Geophysics SB RAS (IPGG SB RAS, Russia)
anna@omzg.sscc.ru

In this report, a modification of the high-tech expert system GIS-EEDB (Expert Earthquakes
Database) intended for solving a wide range of seismological research tasks, called “Fukushima-EEDB”
is proposed. The basic logical and functional structure as well as results of the using mathematical al-
gorithms for the seismicity visualization and analysis of seismic regime is considered. The analysis al-
gorithms allow us to calculate maps and diagrams of changing seismic process parameters such as pa-
rameters of a magnitude-frequency graph (4 and b), seismic activation and quiescence, clusterization
of earthquakes, concentration criterion and so on. The geographical and analytical software provides a
cartographic representation of a seismic characteristics change on maps and on cross-sections. Examples
of the system usage are presented for studying a seismic regime of circumjacent areas of the Fukushima
Prefecture, Japan. This example demonstrates the high adaptability and efficiency of the program system
developed by the authors for studying a seismic regime of the specific regions, including the regions of
the Far East. In particular, we currently have the following functioning modifications of the GIS-EEDB:
the demo version for the Kamchatka Branch of GS RAS, the version of GIS-EEDB to study local seis-
micity of the Kluchevskoy group of volcanoes, as well as the version for studying tsunami earthquakes
of the FE subduction zone. Supported by RFBR grant 14-05-00688 and project IIP SB RAS No.117.

B nmoxmaze npencraBiieHa ogHa U3 MOAHU(PHUKAIAN TPOTPAMMHOM CHCTEMBI ISl CEHCMOIIOTHIECKUX
uccnenosanuii GIS-EEDB (Expert Earthquakes Database), nazannas “Fukushima-EEDB”. Paccmotpe-
HBI 0a30Bast JIoTH4ecKas U (PyHKIIMOHAIbHAS CTPYKTYPBI, a TAKXKE Pe3yJIbTaThl IPUMEHEHNs MaTeMaTH-
YECKUX aJITOPUTMOB JJIs BU3yaJIM3allui CEICMUYHOCTH M aHaJIN3a CEHCMUYECKOTo pekuma. AIropuT-
MBI aHAJIN3a MO3BOJIAIOT PACCUUTHIBATh KapThl U JUArpaMMbl H3MEHEHHS [IApaMETPOB CEHMCMHUECKOTO
Ipolecca, TaKiX Kak IapaMeTpsl rpaduka oBTOpsieMOCTH (A 1 b), KOHLEHTPALMOHHBIN KpUTEPHH, Kia-
CTepU3aLysl 36MIIETPSICCHUI, CEICMUUYECKHE aKTUBU3ALMY WIH 3aTULIbS U T.1. [IpeacTaBiieHbl IpuMepbl
HCIIOJIb30BAHUS CUCTEMBI JJIS1 N3yUCHHUS CEHICMUUECKOro peskKiMa B 00J1aCTH, OKpYXarollel npedexTypy
Oykycuma (SInoHust). YkazaHHBIA IpUMep AEMOHCTPHPYET BBHICOKYIO aIalTUBHOCTE M () ()EKTHBHOCTh
pa3pabaThIBa€MOi aBTOpaMU CHUCTEMBI AJIS1 U3YyUEHUS! CEHCMHUYECKOTO PEXXMMa KOHKPETHBIX PETHOHOB,
B ToM umcie, JlaapHero Boctoka. B wacTHOCTH, B HACTOSAIIMI MOMEHT (PYHKIIMOHUPYIOT CJICIYFOIIUE
moaudukaruu GIS-EEDB: nmemonctpammonnas Bepcust mist Kamuarckoro ¢mmmana I'C PAH, Bepcus
GIS-EEDB nns nsyuenus noxanpHo# ceiicMuaHocTH KittoueBckol rpynmsl ByJIKaHOB, a TaKKe BEpCHs
10 M3YYEHUIO [TyHaMHUTeHHBIX 3emierpsicenuil /IB 30ub1 cyoaykumu. [lognepxano rpanrom PODU 14-
05-00688 u npoextom MUIT CO PAH Nell7.

ON A CONCEPT OF THE KNOWLEDGE DATABASE FOR A GEOLOGICAL ARCHIVE
Oleg Mironov
Sergeev Institute of Environmental Geoscience RAS (IEG RAS, Russia)
geoinf@geoenv.ru

Geological archives may contain a lot of digital data for the same object obtained from various
sources. Those data should be harmonized. The information system of a geological archive must support
not only literature search but also sophisticated procedures of data analysis.

A knowledge base for an information system contains formal definition and parameters of algorithms
that may be applied to the content of the source database for various tasks.

In this report we discuss a concept of the knowledge base for a geological archive, methods of its
determination, coding and use. Two tasks for such a system are considered in detail:

* consistency control of maps and source data;
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* obtaining and updating derived data (e. g. synthetic maps).
A theoretical approach is illustrated with the geodata base for large-scale geological cartography of
Moscow. Database contains source prospecting data (more than 90000 borehole logs), the structural-
geodynamic map, 4 geological maps of various stratigraphical units, the hydrogeological map, and 5
synthetic maps of geohazards and engineering-geological zoning.

I'eonornueckne GoHABI MOTYT COAep)KaTh MHPOPMAIIHIO M3 Pa3HBIX NCTOYHUKOB, OMHCHIBAIOIIEH
OJIUH M TOT ke 00BEKT. [IJIsT KOPPEKTHOTO HCITOIB30BaHHS TAHHBIX HEOOXOUMBI MTPOLETYPhI COTIIaco-
BaHUS HH(pOpMAIUH (TapMOHU3AIH).

Jnsa apdexTuBHOTO QYHKIIMOHUPOBAHUS U YIOBIETBOPUTEIHHOTO HH(POPMAIIMOHHOTO 00CITyKHBa-
HUS TI0JIb30BaTeNei reoorndeckuii (oHJ JOIHKEH OBITh HE IPOCTO OTPOMHON OMOINOTEKOH TU(PPOBBIX
JIAHHBIX, 0OecreunBaroie MHPOPMAIMOHHBIN TIOUCK, HO U CUCTEMOH coziepKaTelbHOH 00pabOoTKH WH-
dhopmanuu.

baza 3HaHMi1 B MHPOPMALIMOHHOM CHCTEMe MIOHNMAaeTCs Kak 0a3a TaHHBIX O MPaBUJIax, alTOPUTMAX
U UX TTapameTpax, KOTOpbIe MOT'YT IPUMEHSATHCA K COJIEPKUMOMY 0a3bl JaHHBIX AJIS PEeLIeHU CTIeHallb-
HBIX 3a/1a4.

B noknane oOcyxaaercst KOHIENHs 0a3bl 3HAHUH re0I0rn4ecKoro (oHIa, METOABI €e onpeele-
HUS, KOAUPOBAHUS W UCITONIb30Banwms. [1oapoOHO paccMaTpuBarOTCs 2 3a1a9H:

* KOHTPOJb HEMTPOTHBOPEYUBOCTH HH(OPMAITHH;

+ obecrieueHre OOHOBIICHHS MTPOU3BOIHBIX TaHHBIX (HAPUMEpP, CHHTETUIECKHUX KapT).

B kauecTBe npumMepa paccMoTpeHa 0a3a reoJaHHbIX MMPOEKTa KPYITHOMACIITAOHOT O Te0JIOTHYECKOT0 Kap-
TorpadupoBanuss MOCKBBI, KoTopas coaepkuT 6oisee 90000 OypoBBIX KypHAJIOB U3BICKATEIHCKIUX CKBa-
XKHUH U H(POBBIe KapTorpadudecKue TaHHbIE CTPYKTYPHO-T€OIMHAMHYECKON KapThl, 4 T€0JIOTHIECKUX
KapT pa3JIn4HBIX CTPATUTPAYUIECKUX MOAPA3ACTICHUI, THIPOTe0I0rnIeCKOM KapThl U 5 CHHTETHUECKIX
KapT OTACHBIX T€0JIOTHYECKUX MPOIIECCOB M MHKEHEPHO-T€OJIOTUIECKOTO palOHUPOBAHMSL.

TECHNICAL AND SOFTWARE RESOURCES OF TSUNAMI WARNING SYSTEM
OPERATOR’S WORKPLACE AT THE PROCESSING CENTER “PETROPAVLOVSK”
D.A. Ototuk, S.A. Vikulina, S.S. Novikov, D.V. Chebrov
Kamchatka Branch of Geophysical Survey RAS (KB GS RAS, Russia)
oppets2@emsd.ru

After creation of new Tsunami Warning System (TWS) in the Russian Far East, realtime data stream
had increased significantly. The importance of preliminary visual estimations also had risen. So, special
informational tools was developed. Tools of TWS-workplace are divided into two types: set of informa-
tional panels and tools for manual data processing. In this paper details of resources of Tsunami Warning
System operator’s workplace are discussed.

[Mocne mopepuunzanuu CIIL na JansHem Boctoke Poccun pesko Bo3poc 00beM AaHHBIX, KOTOPBIH
JIOJKEH OBITh 00paboTaH OIepaTopoM B pesKUME peabHOro BpeMeHH. CyIeCTBEHHO BO3POCIIO 3HAUEHUE
MIpEeIBapUTEIbHON BU3yallbHON OLIeHKH. COOTBETCTBEHHO, MOJIYYNIIH Pa3BUTHE CPEJICTBA BU3yaIN3aLluU
1 nH(pOpMHUpPOBaHKA oniepaTopa. B manHoii paboTe 00CyK1aeTcs ocHaIleHe pabovero MecTa orneparopa
CIII u CC/I na MOL] «IleTpomaBioBcKk», a TAKKe COACPKAHUEC M HACTPOMKH MH(POPMAITMOHHBIX ITaHe-
Jen.

GEOPHYSICAL RESEARCHES OF WELLS ON GEOTHERMAL FIELDS OF KAMCHATKA
Pavlova V.Yu.!, Lazebny V.V.?
! The Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2000 “GFE” (Russia)
Sacural7041988@mail.ru

Drilling remains the most effective method of exploration, estimates of reserves, development and
utilization of geothermal fields, and geophysical research in wells - one of the main methods of explo-
ration and development. In this paper, the characteristic and features of the basic methods of geophysical
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researches in the wells used in geothermal fields gave. Basic equipment that is used to work on geothermal
fields in Kamchatka, as well as advanced computer software for recording and editing data presented. The
specificity and methods of processing and interpretation of the charts described.

Bbypenue octaercst Haubosuee 3¢ HeKTUBHBIM METOJIOM Pa3BEIKH, OLIEHKH 3al1acoB, OCBOCHUS U UC-
MOJIb30BaHMS TE€OTEPMaIbHBIX MECTOPOXKACHUH, 8 Te0pHU3NIeCKUe UCCIECIOBaHMs B CKBaXKUHAX — OJHU
UX OCHOBHBIX METOZOB paboT 10 pa3BeAKe U OCBOCHMIO. B paboTe maHa XapakTepUCTUKA U OCOOCHHO-
CTH OCHOBHBIX METOJOB re0(pU3NUECKIX HCCICIOBAHUI B CKBaKMHAX, IPUMEHSIEMBIX Ha Te0TepMallb-
HBIX MECTOpPOXKAeHUX. [IpeacTaBieHo ocHOBHOE 000pyA0BaHKE, KOTOPOE UCHOIb3YeTCs A paboT Ha
reoTepMaNbHBIX MECTOPOXKACHUAX KaMuaTky, a Takke COBPEMEHHOE KOMIIBIOTEPHOE 00ecTieueHue s
3anucu 1 00padoTku JaHHEIX. Onucana cnenuduka 1 MeToarKa 00pabOTKHM W MHTEPIPETALIMH MTOTyda-
€MBIX IUarpamMM.

ANCIENT POMPEII: A VOLCANIC LEGACY
Franco Pirajno
Centre for Exploration Targeting UWA (CET UWA, Australia)
Franco.pirajno@uwa.edu.au

“Civilisation exists by geological consent, subject to change without notice” said Will Durant (1885-
1981). Asteroid impacts (see the recent events in Siberia: Chelyanbisk and Tunguska), earthquakes and
volcanic eruptions are natural occurrences which, because widely distributed in time and space, tend to
be largely forgotten and/or set aside as something that does not constitute immediate danger or concern
beyond the particular region affected. Yet, as a geoscientist, I cannot help wondering as to when the
“big one comes”, what will become of Homo sapiens and related civilisation. I grew up and attended
my first years of primary school in the town of Pompeii, where the legacy of the ancient, semi-buried,
Pompeii was truly with us all as a matter of fact. In those days we could freely walk amongst the ruins of
ancient Pompeii, where we could admire graffiti on walls, pedestrian crossings, public fountains, gardens,
gymnasia, theatres, public bars, and public bathhouses. In 1944, Vesuvius erupted totally unconcerned,
so to speak, of the war that was raging in the Italian peninsula at the time. As a 5-year old, I was totally
fascinated by the spectacular fireworks and it may well be that was the underlying reason that led me to my
doctoral thesis in a volcanology subject. Pompeii’s ancient origins date back to about 3000 years before
present, founded and inhabited by the Osci, a local Latin-speaking Italic tribe. In the days of the Roman
Empire, Pompeii boasted elegant villas and had about 20,000 inhabitants. In 62 A.D. an earthquake shook
the region and was likely a warning sign of the eruption that took place in 79 A.D, destroying not only
Pompeii, but a number of other towns in the area, such as Herculaneum and Stabia. Pliny the Younger,
made a record of what he observed from across the Bay of Naples. He was living in Misenum with
his uncle Pliny the Elder, commander of the imperial fleet stationed in the Bay of Naples, scholar and
historian. Pliny the Elder dictated notes to his scribe, while he attempted to rescue residents who lived
near Vesuvius. On the day after the eruption began, poisonous gases south of the volcano caused the
death of the 56-year-old Pliny the Elder. Pliny the Elder together with his nephew Pliny the Younger laid
the foundation of modern volcanology. Since burying Pompeii, Vesuvius has erupted dozens of times
and destroyed many other towns and killed thousands of people over the next two thousand years. The
79 A.D. eruption was a classic Plinian (named after Pliny the Elder) type, volcanic ash shot into the air
and fell to bury the town of Pompeii to the south-southeast, while surge and pyroclastic flows invaded
the town of Herculaneum the west of the volcano.
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THE ERONGO VOLCANO-PLUTONIC COMPLEX, NAMIBIA, INTRUSIVE AND
VOLCANIC HISTORY AND ASSOCIATED MINERALISATION
Franco Pirajno
Centre for Exploration Targeting UWA (CET UWA, Australia)
Franco.pirajno@uwa.edu.au

The 132 Ma Erongo volcano-plutonic complex is the largest (about 30 km in diameter, but reaching
50 if the outlying gabbro cone sheet is included) of the Namibian anorogenic complexes. The Erongo
magmatism had a span of about 2 Myrs or less and was likely formed in a single event of short dura-
tion contemporaneously with the Etendeka flood basalts, which ceased at about 130 Ma . The Erongo
complex is a well-preserved caldera structure, surrounded by a granitic ring dyke. The complex is char-
acterised by three phases, from oldest to youngest: 1) a mafic phase, which consists of a succession of
tholeiitic lavas, dykes and the above-mentioned cone sheet; 2) a felsic phase of pyroclastic flows; and
3) emplacement of mafic alkaline plugs. The early mafic phase is the result of voluminous effusions
of tholeiitic lavas, forming a succession up to 300 m thick, whose areal extent may have been much
greater than the present-day distribution. The felsic phase is dominated by voluminous pyroclastic de-
posits, which based on stratigraphic, petrographic and geochemical evidence can be subdivided into three
distinct sequences. From oldest to youngest, they are: Erongorus ash-flow tuff (EAFT), Ombu ash-flow
tuff (OAFT) and rheomorphic rhyolitic rocks (RHEOR). The EAFT rocks represent the first explosive
event of the Erongo Complex, characterised by having only juvenile material, no lithics, abundant vesicles
and lithophysae. The OAFT is volumetrically the major rock type of the complex, reaching a thickness
of at least 500 m. RHEOR rocks form isolated outliers that generally overlie EAFT and OAFT units,
have a rhyolitic composition and are characterised by flow banding. The presence of tourmaline in the
RHEOR rocks and their chemistry suggest that they may be genetically related to the tourmaline-rich
Erongo Granite. The Ombu Granodiorite and the Erongo Granite are the subvolcanic intrusives of the
complex. The Ombu Granodiorite is a coarse to fine-grained monzogranite to granodiorite rock, charged
with numerous xenoliths of the same nature as the lithic fragments in the OAFT. The Erongo Granite
forms plutons that are typically a coarse-grained biotite granite, containing abundant topaz and tourma-
line, minor apatite and fluorite. A prominent feature of the Erongo Granite is the presence of disseminated
quartz-tourmaline nests, up to 30 cm in diameter, veins and stringers. In addition to tourmaline and quartz,
the nests also contain topaz, fluorite, apatite and cassiterite. The last magmatic event is manifested in the
northeast of the complex, and consists of a cluster of small (up to 100 m in diameter) of undersaturated
mafic plugs, which comprise basanites and tephrites . The Erongo Granite is important from the met-
allogenic viewpoint because it acted both as heat engine and as source for hydrothermal fluids, which
were H,O-poor, but rich in alkalis, B, and F. Widespread metasomatism occurred with local greisen-type
mineralisation containing W, Sn, F, and Be, hosted in the roof zones of the granite and in the surrounding
country rocks.

INTERNET-PORTAL FOR FUNDAMENTAL RESEACH IN GLOBAL METALLOGENY
S.A. Pokhno, A.V. Tkachev, S.V. Bulov
Vernadsky State Geological Museum RAS (SGM RAS, Russia)
s.pokhno@sgm.ru

Metallogenic Internet-portal (http://maps.sgm.ru/MLMDW) is a tool for analysis of the worldwide
distributed metallogenic data by embedded GIS resources that are available for any interested on-line
users. In terms of technology, the portal is based on the ESRI software (ArcGIS for Server, ArcGIS
Viewer for Flex, Geoportal Server). The portal includes following informational layers: 1) World largest
mineral deposits (non-fuels only, >1500 units); 2) Tectonic map of the world; 3) Base map of Russia; 4)
Satellite imagery. Russian and English versions of the portal and map services have been published.

Some specific procedures have been done for data preparation to publish the information layers:
analysis of a metallogenic database structure, exchange file pattern, working off of a technique to ex-
change, adjustment for visualization attributes, specific classifications for the data used, russification of
the data presented. Currently it is realized: 1) base interaction functions; 2) attribute and spatial queries;
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3) an opportunity to work with the data represented as a map or as a table, 4) data export (TXT, CSV, JPG
formats). Development directions: 1) Data growing: expansion for a list of mineral deposits, adding of
new geological and geophysical layers; 2) extension of the analysis ability (charts creation, correlations
between different layers).

Meramnorennueckuii uaTepaeT-moptai (http://maps.sgm.ru/MLMDW) — TeXHONIOTHUHBIH HHCTPY-
MEHT JUIS aHannu3a II00aNbHO PacpeAeNeHHBIX JAHHBIX COOTBETCTBYIOMIETO MPOMUIS BCTPOSHHBIMHU
cpeacreamu 'MIC, KoTOpBIE AOCTYIIHBI OH-JIANH AJIs BCEX 3aMHTEPECOBAHHBIX HccienoBareneil. TexHo-
Joruuecky noprtai 6azupyercst Ha mporpaMMHBIX cpeactBax ESRI (ArcGIS for Server, ArcGIS Viewer
for Flex, Geoportal Server). [Topran cogepxut nuarepaktusnsle ciou: 1) Kpynneiinie MmecTopoxxaeHust
Mupa (TOIBKO HETOPIOUHE BUABI CHIPhs, Ooniee 1500 o0bexToB); 2) TekroHmueckast kapra mupa; 3) ba-
30Bas kapta PD; 4) CepBuc KOCMOCHUMKOB. OIMyOIHKOBAHBI pycCcKas M aHTIIHICKas BEpCUH TopTalia U
CEpPBHUCOB.

ITpu moxroToBke cepBucoB ObUIa OTpabOTaHa METOIUKA MOATOTOBKH JAHHBIX K ITyOJMKaLUU WH-
(OpPMaIMOHHBIX CJIOEB: aHAIN3 CTPYKTYPHI 0a3bI TaHHBIX MECTOPOKACHHI, CO3AaHue padodero madaoHa
(haiima oOMeHa, 0TpabOTKa METOTUKNA OOMEHA, HACTPOIKa MapaMeTpOB OTOOPAKCHISI, CO3/IaH YHUKAITb-
HBIH KJlaccu(UKaTOp NaHHBIX, clesaHa pycupukanus HHGOPMALUOHHBIX Moieil. B HacTosmee Bpems
peanm3oBanbl GyHKIWH: 1) 6a30Bble (HYHKIIMH HHTEPAKTUBHOTO B3aWMOJICHCTBHA: 2) aTpuOyTHUBHBIE U
MPOCTPAHCTBEHHBIE 3aIPOCHL; 3) BO3MOXKHOCTh Pa0OTHI ¢ IAHHBIMU B BUAE KapThl U TAOIHLBL, 4) 3KC-
mopT uH(pOpMaIuu B TabnuyHON (opMme WM B BUAE pUCYHKOB. HarmpaBneHust pa3BuTus mopraia: 1)
HapaluBaHue o0beMa HHGOPMALMK: PACIIMPEHHIE CIICKAa MECTOPOXKICHHH, 100aBIeHHE HOBBIX CIIOEB
Te0JIOTHYECKOTO U Te0(pU3MIECKOro COAEP)KaHUs B BUIE JIOTIOIHUTENBHBIX CIIOEB, 2) pacUIMpEeHHe Oll-
LU aHanM3a JaHHBIX (IIOCTPOCHHE OUarpaMM IO BHIOpAaHHBIM IapaMeTpaM, pacueT KOPPESSHOHHBIX
CBSI3eH MEXAY 00BEKTaMU HHPOPMAIIMOHHBIX CIIOCB.

MODERN INFORMATION TECHNOLOGY FOR MONITORING INDUSTRIAL INDUCED
WATER
E.L. Schastlivtsev, S.G. Pushkin, N.I. Yukina
Institute Computational Technologies SB RAS (ICT SB RAS, Russia)
schastlivtsev(@ict.sbras.ru

Developed a model system for assessing the quality, weather status and trends of water objects as
a result of anthropogenic impact of mining enterprises. The complex consists of hydrochemical and hy-
drological database ground monitoring, which are interfaced with remote monitoring and assessment of
water quality model for objects that identify the sources of contamination , with varying degrees of de-
tail. It promotes the adoption of operational decisions in determining the priority environmental measures
to reduce the pollution of water objects of the mining areas, based on the identified priority ingredients.

Pa3paboTaH MOAENbHBINA KOMILIEKC AJISl OLIEHKH KadecTBa, IPOrHO3a COCTOSHUSA M TEHICHLMH U3-
MEHEHUs BOJHBIX OOBEKTOB B Pe3yJIbTaTe TEXHOTEHHOI'O BO3ACHCTBHSI TOPHONOOBIBAIOIINX MIPEIIIPHS-
THH. B cocTaB kommiekca BXOIAT TMAPOXMMUYECKUE U THIPOJIOrHYecKre 0a3bl JaHHBIX HA36MHOI'O MO-
HUTOPUHTA, KOTOPBIE COIPATAIOTCS C JAHHBIMU JUCTAaHIIMOHHOTO MOHUTOPUHTA, & TAKXKE MOJEIIU OLIEH-
K{ KayecTBa BOJHBIX 0OBEKTOB, KOTOPHIE IO3BOJISIOT MACHTU(GHULIUPOBATh HCTOUHUKY UX 3arpsI3HEHUS
C Pa3HOM CTENEeHbIO AeTaTN3aluH. ITO CIOCOOCTBYET MPHHSATHIO OTIEPATHBHBIX YIIPABICHYECKUX PeLIe-
HUU [IpU ONIPEAETIEHUH IEPBOOYEPENHBIX IPUPOJOOXPAHHBIX MEPOIIPHUATHI 10 CHUKEHHIO 3arPSI3HEHHO-
CTH BOJHBIX 00BEKTOB FOPHOJOOBIBAIOIINX PAailOHOB, OCHOBBIBAIOILMXCS HA BBISIBJICHHBIX IPUOPHTETHBIX
WHIPEIUECHTAX.
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RESTFUL WEB SERVICE FOR KAMCHATKA VOLCANOES OBSERVATIONS
A.A. Sorokin!, S.P. Korolev!, LM. Romanova?, O.A. Girina?, I.P. Urmanov !
! Computing Center FEB RAS (CC FEB RAS, Russia)
%Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
alsor@febras.net

To explore the volcanoes of Kamchatka there are a number of information systems (IS), solving a
wide range of tasks, including the organization of networks instrumental observations data and results
of the data processing, operational control of the state of volcanoes, etc. When implementing a com-
prehensive monitoring systems there is often a need to provide access to meta-information and direct
observational data originating from various sources, without compromising the integrity of third-party
systems and providing up to-date information in real time.

A RESTful Web service to work with observations of volcanoes in Kamchatka has been imple-
mented by CC FEB RAS and IVS FEB RAS. Consolidating data of VOKKIA Information System (mod-
ule “Monitoring”) and AIS “Signal”, using JSON and HTTP protocol, Web service provides information
on Aviation Color Codes established by KVERT employees (IVS FEB RAS), as well as video images
of volcanoes for the required period of time. Currently the service provides the data to the VolSatView
information system and to the system “FEBRAS Surveillance of Kamchatka volcanoes”.

st uccnenoBanus BynkaHoB KamuaTku cymecTByeT psia uHpopManuoHHbix cucteM (MC), perra-
IOLIMX [IUPOKHUN KPYT 3a/ad, B TOM YUCJIE II0 CUCTEMAaTU3allM1 JaHHBIX HHCTPYMEHTAIbHBIX CETEH Ha-
OmroieHNid U pe3yIbTaTOB UX 00paObOTKH, ONIEpaTUBHOMY KOHTPOJIIO 33 COCTOSIHUEM BYJIKaHOB H T.1. 3a-
YacTyIO, IPH CO31aHUN KOMIUIEKCHBIX CUCTEM MOHUTOPHHIA BO3HUKAET HEOOXOAMMOCTh OPIraHU30BaTh
JOCTYIN K MeTanH(pOpPMaIMK U HENOCPEACTBEHHO JaHHBIM HAOMIOACHUH U3 Pa3IMYHbIX HCTOYHUKOB, HE
HapyIas OeJOCTHOCTh CTOPOHHUX CHCTEM M oOecrieunBas MOJIydeHNEe aKTyallbHON WH(pOpMany B pe-
JIbHOM MacIuTade BpeMEeHH.

Corpymaukamu BI IBO PAH u UBuC JIBO PAH pa3zpaboran RESTful Web cepuc mis paboTs ¢
JaHHBIMH HaOroeHuit 3a Bynkanamu Kamuarku. Konconmuaupys nanasie UC VOKKIA (Mmoayns “Mo-
nutopuHr’) u AUC “Curnan”, cepsuc nocpeacrsom opmara JSON n nporokona HTTP, mpenocras-
J5IeT BO3MOXHOCTh ITOJy4eHUs! HH(popManuy o ABHAIIMOHHBIM LBETOBBIM KOJaM, YCTaHABJIMBACMbIM
corpyaaukamMu KVERT (MBuC JIBO PAH), a Takxe BUAEOCHUMKaM BYJIKaHOB 3a TpeOyeMbIil meproa
BpeMeHH. B HacTos1ee BpeMsi CepBHC HCIONB3YETCs IS IOCTABKH JaHHBIX B NHGOPMALIMOHHYIO CHCTE-
My VolSatView u cucremy “Buneonabmonenus IBO PAH 3a Bynkanamu Kamuatku”.

AUTOMATED REALTIME SYSTEM IN NORTHERN SAKHALIN DESIGNED FOR BOTH
INDUCED AND NATURAL SEISMICITY MONITORING
A.A. Stepnov, A.V.Konovalov, A.V.Gavrilov, K.A. Manaychev
Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS, Russia)
stepnov@imgg.ru

Over last ten years there was an intensive development of oil and gas industry in the Sakhalin Island,
Russia. Main number of the offshore oil and gas fields in the north-eastern part of the island is located
within seismogenic zones. This area has above than 1000 seismic events per year with M>=1 according to
the detailed seismological observation which started at the end of 2006. The authors developed the real-
time seismicity monitoring system based on open source software and Russian-made components. The
system gathers data from remote stations, detects seismic events in data flow and performs routine pro-
cessing to determine location of hypocenter, depth and magnitude. The automated system has lowest
level of errors with M>=1.4 for detection event on a channel and M>=2.8 for location event by several
channels. The system’s postprocessing allows operators to correct the automated detections (phase picks
and amplitude readings) and relocate seismic events. The GNU/Linux, EARTHWORM (USGS, USA)
and SEISAN (University of Bergen, Norway) software were used. The program was developed to in-
tegrate Delta-03 digitizers (Logical Systems, Russia) and open source components in one system. The
implemented architecture of the system is highly scalable, reliable, and modular.
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AERIAL PHOTOGRAMMETRIC MONITORING OF THE ACTIVE VOLCANOES OF
KAMCHATKA
LYu. Svirid" 2, V.N. Dvigalol, A.V. Shevchenko! 2
! The Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
2 Vitus Bering Kamchatka State University (KamSU Vitus Bering, Russia)
svirid@kscnet.ru

This work describes aerial photogrammetric surveying of the active volcanoes of Kamchatka, which
has been carrying out at the Institute of Volcanology FESC USSR and the Institute of Volcanology and
Seismology FEB RAS since 1973 until present. The authors perform the entire work cycle: aerial photo
survey, geodetic ground control, stereophotogrammetric processing of the photographic material, build-
ing the Digital Terrain Models and creating specialized maps and plans. The processing of the primary
material (aerial images) provides higher accuracy of the detecting of volcanic activity qualitative and
quantitative characteristics then using satellite remote sensing data, because aerial images have higher
resolution than satellite imagery. Due to this feature the photogrammetric monitoring is a versatile method
and it is possible to use it for estimating the effect of eruptions as well as to detect their precursors. The
authors presents the practical examples illustrating that the only aerial photogrammetrical method pro-
vides high accuracy, efficiency and safety in obtaining spatial and morphometric data for volcanological
research. On the base of the obtained data, the modeling of volcanic processes and creating specialized
GIS will be possible in the future.

B pabote npencTaBieHo onucanue adpodoTorpaMMeTpHIECKUX UCCICIOBAaHUN aKTHBHBIX BYJIKa-
HoB Kamuarku, npousBoaumbix B UHctutyTe Bysnkanosnoruu JJBHI CCCP u MHcTUTyTE BYJIKaHOJIOTHU
u ceficmonorun JIBO PAH ¢ 1973 r. o HacTosiee Bpemsi. ABTOpaMy TOKJIaJja BEITOJIHAETCS BECh LUK
pabot: a’podoToCKEMKA, TeOe3nIeCKas IPUBI3KA, CTepeooTorpaMMeTpriecKas 0opadoTka goroma-
Tepuala, ocTpoeHre HUQpoBEIX MoAesel penabeda u co3laHue CHennaTbHbIX KapT U M1aHoB. PaboTa
C TIEPBUYHBIM MaTepHajoM (a3poOoTOCHUMKaMH) obecrieunBaeT 0osiee BEICOKYIO JOCTOBEPHOCTH OIpe-
JeTICHUS] Ka4eCTBEHHBIX M KOJMUYECTBEHHBIX MOKa3aTeNeH MPOsBICHUH BYJIKAaHUUECKON NESITENIbHOCTH,
YeM HCITOIb30BaHNEe JaHHBIX CIIYTHUKOBOTO AMCTAHIIMOHHOTO 30HIMPOBAHMS BCIIEACTBHE O0iIee BBICO-
KOTO pa3pelleHns a3po(OTOCHUMKOB TI0 CPAaBHEHHIO CO CITyTHHUKOBBIMH. Y CTAaHOBIJIEHO, 4TO Ojaronapsi
3TOMY Ka4eCTBY (POTOTpaMMETPHUUECKUI MOHUTOPHUHT SBISETCS YHUBEPCAIbHBIM METOIOM C BO3MOXHO-
CTBIO €TI0 MCIIOIB30BaHUs KaK AT OLCHKH 3(h(heKTa N3BEP KEHUM, TaK U U1 0OHApYKEHUS UX NPEIBECT-
HUKOB. [IpUBOIATCA MPUMEPHI U3 MPAKTUKH, WLTIOCTPUPYIOLIHE, YTO a3po(OoTOrpaMMETPUIECKUI Me-
TOJI SIBJISICTCS €IMHCTBECHHBIM, 00€CIEUMBAIOLINM BBICOKYIO TOUHOCTbD, ONIEPATUBHOCTh M O€30IIaCHOCTh
[IPY TIOJTyYSHHUH MPOCTPAHCTBEHHBIX U MOP(HOMETPHUUECKHX JTAaHHBIX JUISl BYJIKAHOIOTHYECKUX UCCIIEIO0-
BaHuiil. [lomyuennsie qanabIe B OyAyIIeM MOTYT CTaTh OCHOBOW UISI MOJETUPOBAHUS BYJIKAHUIECKHX
npoueccoB u crenuanu3upoBaHubix [ UC.

FIELD EXPERIMENTATION OF DEEP EXPLORATION TECHNOLOGY AND
INFORMATION INTEGRATION IN XINGCHING EXPERIMENT BASE OF SINOPROBE
PROJECT OF CHINA
Xu Xuechun', Zheng Changgqing’, Xu Bo?

! College of Earth Sciences Jilin University (CES JU, China)

2 Center for Northeast Asia Studies Jilin University (CNEAS JU, China)
xuxuechun@)jlu.edu.cn , andreil9840223@hotmail.com

The effectiveness and the comprehensive matching methods of deep exploration technologies are
important tool to be probed into deep crust. All kinds of present and newly-obtained geophysical, ge-
ological and geochemical data of deep exploration and experimental studies will be comprehensively
analyzed, handled and integrated. The effectiveness and application conditions of various methods are
to be concluded through retreatment and reinterpretation. Emphasis lays on the study of the effective-
ness of different geophysical methods in finding objectives under different geological conditions. The
optimal matching paradigm of different kinds of methods, such as the specific object for the particular
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environment and expectation detection, is to be studied. And a set of corresponding detection technology
combinations will be drawn up.

Research of exploration data integration and three-dimensional visualization will be carried out. By
absorbing and borrowing ideas of Schlumberger Company, such as synthesis database management, treat-
ment and interpretation, three-dimensional data-analysis technology and geological modeling function,
through the development and application in the technological level and the construction of virtual re-
ality system, we have realized the transmission, management, update and three-dimensional display of
exploration data resource and information. The local glass-earth digital platform of field experimenta-
tion and demonstration base has been constructed, combining the knowledge of geology, geophysics,
geochemistry, remote sensing and scientific drilling.

AIS “GEOBRAZ”: DESKTOP VERSION OF THE DIGITAL NOTEBOOK FOR GEOLOGISTS
M.V. Zadorozhnyy, A.1.Lysov
V. S. Sobolev Institute of Geology and Mineralogy SB RAS(IGM SB RAS, Russia)
zador@igm.nsc.ru

Desktop version of the digital notebook for geologists was developed in the laboratory of ore-
magmatic systems and metallogeny IGM SB RAS in 2011-2013. The information system is designed for
collecting the primary geological information and includes an interface for description of such objects
as observation point, geological samples (sample, pan-concentrate, soils, sediment stream, core, sludge),
fractions and concentrates, mineral grains, thin sections, polished sections, inclusions in minerals, and
interface for entering the data of analytical determinations as well.

HactonbHass BepcHs 3JIEKTPOHHOIO JTHEBHHMKA Teojora pa3paboTaHa B JIaOOpPAaTOPUHM PYIHO-
MarmaTtudeckux cucteMm u meramioreann UI'M CO PAH B 2011-2012 rr.. MadopmannoHHas cucre-
Ma TpeiHa3HavYeHa sl cOopa MepBUYHON Te0JIOTHIecKoi HH(OpMAIIK U BKJIFOYaeT B ce0st nHTep(elic
JUTSI OTTUCAHVS TOUKU HaOIrofeHsI, nHTepdeiic st omucanus mpod (oOpaserl, Iumx, Mo9YBa, MOTOKO-
BbIE OTJIOKEHHS, KEPH, [IJIaM), HHTepQeiic 1 onrcaHus (Gppakiuii, KOHIIEHTPATOB U 3epEeH MUHEPAJIOB,
uHTepdeiic 1 onucanus MUIHQOB, aHNUTHUGOB, HHTEpPENC I ONMMCaHUs BKIIOYEHUH B MUHEpaiax,
uHTepQeiic IUI1 BHECCHNS JAHHBIX aHATUTUIECKUX ONpeeTICHHN.

[MpoGnemsbl yueTa reoJorndeckoi HHGOpManul U XpaHeHUs! 00pa3IoB CTOST B OTEYECTBEHHOH I'eo-
soruu faBHO. O4eHb XOPOIIO 3TO 0003HAYMI B XYJI0KECTBEHHON (hopMe 3aMedaTeIbHbIN PYCCKUH yue-
HBIH Teonor u nucarens M.A.EppemoB B cBoéM pomane «JlesBue Oputse» [1]. Crnoxuiach cuTyanus,
KOTJIa, XpaHAIINECcs B UCCIIEAOBATEFCKUX OPTaHN3alUAX 00pa3Ibl TEPSIOT CBOIO IIEHHOCTH U3-3a TOTO,
YTO MepBUYHAs HHPOPMALHS O HUX yTpaueHa. [Ipu coBpeMeHHOM ypoBHE pa3Butus I T-TexHoaoruii 3a-
Jlada TOBBIIEeHUS dGPEKTHBHOCTH y4ueTa, XpaHeHus u 00paboTku nHpopMannuu, KOTopasi KOMUTCS Ha
BCEX CTaJMSIX UCCIIEAOBATENLCKUX paOOT, CTAHOBHUTCS YHCTO TEXHUUYECKOW. Ham M3BeCTHHI pa3HbIe pe-
menus [2-4].

Crnenudurka padot

Heo6xoanMocTh co31aHsI OPUTHHATIBHOTO TIPMIIOXKEHUS 7S peIieHUs] 0003HaYeHHOM BhIIIE 33713~
YH MPOJUKTOBaHA CIIeNN(UKON HayIHO-UCCIIET0BATEILCKON NesITeIbHOCTH HAIIET0 HHCTUTYTA: U3yde-
HUE YCIOBHI 00pa30BaHus THAPOTEPMAIIBHBIX MECTOPOKICHUH, METAIUIOTEHHSI, H3Y4YEHHE YCIOBHI 00-
pa3oBaHMS anMasa — BOT JIMIIb HEKOTOpPHIE HAIpaBIIEHHs, KOTOPHIMU 3aHnMaeTcs nHCTuTyT (MI'™M CO
PAH). Hamu 11emu - 3T0 MOJIHOIIEHHAs! aBTOMATH3aIUs cOOpa reoornyeckor HHGOpMaIum, Kak Ha 1o-
JIEBOM, TaK U Ha KaMepaJbHOM 3Tallax, ¢ mocieayronei koncomuaanuen nadopmaruu B bJ1 u Ha xap-
TorpadMueCKUX MaTepraiax, Ipy MoMoIy cnennanuzupoanHsix ['UC.

HroroBsrii 00beM MaTepraia, oJIyIaeMoro Ha BCeX ATamax Te0JIOTHIeCKO NeaTeIbHOCTH, HACUH-
TBIBAET JIECATKH OOBEKTOB M COTHU YHUKAIBHBIX aTPUOYTOB, pa3HOPOIHBIX IO CBOEH NH(OPMAIIMOHHOMH
MIPUPOJIE U CIIOKHO CBA3AHHBIX MEXKAY COOOM.
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THE GEOSPATIAL DATABASE OF KAMCHATKA HOLOCENE VOLCANISM:
STRUCTURE AND IMPLEMENTATION USING POSTGRESQL/POSTGIS
E.A.Zelenin!, V.V.Ponomareva®, P. G.Mikhaylyukova3
Geological Institute RAS (GIN RAS, Russia)

2 Institute of Volcanology and Seismology FEB RAS (IVS FEB RAS, Russia)
3Lomonosov Moscow State University (MSU, Russia)
egorzelenin@mail.ru

The authors have designed and implemented a geospatial database, which includes actual data on
the Holocene volcanism in Kamchatka. During last decades the volcanological community has collected
a great amount of heterogeneous information on the Holocene volcanoes stored in various forms (paper
maps, sketches, spreadsheets, and other published and non-published materials). Our database aggregates
the up-to-date information about Kamchatka Holocene volcanoes and transforms it into a single regular
format which ensures usability for an end user. The process of design and implementation of this database
included: collection of the published and archived original data, updating of the tephrochronological
ages, vectoring of the scanned maps, refinement of the outlines using satellite imagery, formalization
of attributive information. The main content of the database is the spatial distribution of volcanic rocks,
their temporal and material characteristics, location of major volcanic landforms (calderas, craters and
cinder cones), and metadata for individual volcanoes and volcanic groups. Our database is managed
by PostgreSQL/PostGIS open DBMS, which makes it possible to use GIS analysis for research on the
volcanic rocks and landforms. Further development of such organized database will be a creation of
geospatial portal for wide range of scientists who will have access to the information about the Holocene
Kamchatka volcanism.

KomrektnBoM aBTOpOB OblIa pa3paboTaHa M peaM30BaHA T'EONMPOCTPAHCTBEHHAs 0aza MaHHBIX,
BKIIIOYAOINAs B ce0s aKTyaJIbHbIC JaHHBIC 10 TOJIOIICHOBOMY ByJKaHM3My KamuaTku.

3a Bce BpeMsi MCCIIeIOBaHU ByJIKaHOB KaM9aTky HaydHBIM COOOIIIECTBOM HAKOTIICH 3HAYUTEIILHOM
00BbeM Pa3HOPOIHOHM HH(pOPMAIINU, KOTOpas XpaHUTCSA B pa3HOM Buje (OyMasKHbIE KapThl, KAPTOCXEMBI,
TaOJINIIBI, MHBIE OMTyOIMKOBaHHBIE U HEOMyONMKOBaHHBIE MaTepHalibl nccienoBanuil). Coznannas 6a3a
JTAHHBIX O0BEMHSIET BCIO aKTYaIbHYI0 WH(GOPMAIIHIO 0 ByJIKaHaM KamuaTku, MPUBOANT €€ K eIMHOMY
(dopMaTy M CYyIIECTBEHHO YIIPOILAET €€ UCTIONB30BaHHUE ISl KOHEYHOTO MOJIb30BATEIs.

B mpouecce cozmanust 6a3bl JaHHBIX MPOBOJIWICS COOpP OPUTHHAIBHBIX MaTepPHaJiOB; aKTyaln3a-
s TePPOXPOHOTIOTUIECKUX JATHPOBOK; OLU(PPOBKA KapT ¢ OJHOBPEMEHHBIM YTOUHEHHEM KOHTYPOB
o J1/13; dpopmanm3arus pa3HOpOIHOH aTpruOyTHBHOM HHpopMaIni. baza maHHBIX coaepKUT HHPOpMa-
LU0 O pacpOCTpaHCHUHN BYJIKAHUYCCKUX OTHOX(CHHﬁ, HX BO3PACTHYIO U BEHICCTBECHHYIO XapaKTCPUCTU-
Ky, ITOJIOKCHUE YCTYIIOB KAJIBJIEP U KPATEPOB, HIJIAKOBBIX KOHYCOB, a TAK)KE METAlaHHBIC TJIsI OTACIIbHBIX
BYJIKAHOB H TPYIIIT BYJIKAHOB.

baza nannbix peanmzonana B oTKpeIToit CYBJl PostgreSQL/PostGIS, uTo nemaer BO3MOXKHEBIM TIPH-
Bneuenue [ MIC-texHOIOTHH ISl M3YYEHHUS U aHAIHM3a PACTIPOCTPAaHEHHS BYJIKAHUTOB WK (hOpM ByJIKa-
HU4ecKoro penseda. B ganpHeiimem Takas opranmsanus bJl Oyaer ucrmonb3oBaHa Ui CO3aHUS I'eo-
MopTala, KOTOPBIH MTO3BOJIUT OPTaHU30BATh JIOCTYH K JaHHBIM JUTS IIMPOKOTO KPyTa UCCIeoBaTeNe

VISUALIZATION OF DISPLACEMENT IN THE ROCK MASS
P.I Zuev
Institute of mining UB RAS (IM UB RAS, Russia)
zuev(@igduran.ru

This work presents the use of mathematical computing environment for algorithm execution time
display processes in the rock mass. For a fuller picture of displacement processes in rock masses should
use the new methods to display them in electronic form. Logical for developer of visualization of dis-
placement will be the mathematical apparatus, the basis for calculation which takes database of geodetic
measurements of displacement in the mass of research area or territory. In turn, the resulting calculations
are rendered functionally, representing a graphical map of displacement in a time warp. Interactive map
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you can build not only according to geodesy, but also according to geophysical methods. These graphical
representations are promising in their application in works and scientific environment , it may be part of
geographic information systems.

B nmamHo# paboTe moka3aH MpUMeEp HCTOIL30BAaHUS KOMITBIOTEPHON MaTEeMaTHIECCKON CPEIIbl I
BBITIOJIHEHUS aJlTOPUTMa BU3YJIH3allM BO BPEMEHHM MIPOIIECCOB CIBUKEHUS B TOPHOM Maccuse. s 60-
Jiee TIOJTHOTO TPEACTaBICHHUS MPOIECCOB CABIKEHHS B TOPHBIX MAaCCHBAaX HEOOXOIMUMO NMPUMEHATH HO-
BBIC METOJIbI HX OTOOPAXKEHHS B 3JICKTPOHHOM BHJIe. BrioJHEe 04eBHIHO, YTO JIOTUYHBIM IS pa3padoT-
YHKa BU3YaIN3alliy CIBMKEHUS OyAET SBIATHCSA MaTeMaTHYECKHUH anmapaT, OCHOBOW AJIsl pacyETOB KO-
Toporo Oepércst 6a3a JaHHBIX T€0Ae3MUECKUX H3MEPEHHI CIBUKEHUH B MACCUBE UCCIIEAYEMOT0 YIacTKa
WM TePPUTOpHH. B CBOTO 0Uuepesnn MmorydeHHbIe BEIYUCIECHHS (YHKIMOHAIBHO BU3YAITU3UPYIOTCS, TIpE/I-
CTaBIIsisl CO0OM rpadpuuecKyro KapTy CIIBUKEHUH BO BpeMEHHOM OTpe3ke. IHTepakTHBHYIO KapTy MOYKHO
CTPOWTH HE TOJBKO MO JAHHBIM I'€0€3MH, HO U IO JJAHHBIM reopusndeckux MetonoB. I[logo0HbIe rpa-
(hmveckre MoCTPOCHUS MEePCIIEKTUBHBI B X MPUMEHEHUH Ha MPEINPUATHSIX U B HAYYHOH cpefie, BITOJTHE
MOTYT OBITh YaCThIO T€OMH()OPMALIMOHHBIX CHCTEM.

BA3A JAHHBIX CUCTEMBI «M13BEP’KEHUS BYJIKAHOB KAMYATKHU U KYPUJIbCKHUX
OCTPOBOB»
bnusneyos B.E.
Kamuarcknii ¢pumman I'eopusndeckoii ciayx0s1 PAH (K® I'C PAH, Poccust)

sva09@emsd.ru

B cooTBeTCTBHE C TEXHUUECKUM 33JjaHieM co3/iaHa cuctema «M3BepkeHus BynkaHoB Kamuatku u
Kypuiibckux ocTpoBOBY», BKIIOUAIOIINHA B cedsa 6a3y nanHbix mox ynpasieHueM CYB/l MySQL u na-
KeTa IMPOTpaMMHBIX MOJYJIeH, 00ecrieunBaloNX BHECEHNE JaHHBIX, NX OTOOpakKeHHE Ha dKpaHe, ITe-
4aTh U CBS3b C APYTHMH [IPOrpaMMaMu, HallpuMep «ABTOMAaTHUYECKOE BISABIICHUE METNIOBBIX BEIOPOCOB
1 pacyeTra ux BeICOT». CricTeMa OCHOBaHA Ha POTPAMMHBIX IPOTYKTaxX C OTKPBITHIM KogoM. J[ist 3anece-
HUS 1 0TOOpaxkeHus nHpopMamu ucnonszyercs: Beo-unrepdeiic 6paysepa IE. OcnoBHOI ynop cnenan
HE Ha ONMCAaHWE MOBEIEHHs BYJIKAHOB, a HA cOOp (hakTHUeCKOTO MaTepuasa B Iudpax M JanpHeimei
00paboTKM aHHBIX B ABTOMAaTHYECKOM pexkuMe. Pe3ynbpraT o0paboTku ImpeAcTaBiieH B BUAE TaOIUIl U
rpaduKoB, YTO TO3BOJISIET IPOAHAIM3UPOBATH TIOJyYSHHYI0 HHPOopManmio. Tak xe mpemonaraercs o
3apaHee OIPEIENCHHBIM KPUTEPHUAM W/HIM TEHAEHIUAM aBTOMAaTHU3HPOBATh MPOLECC OLIEHKH CLIEHAPH-
€B Pa3BUTHsI BYJIKAHUUECKOU JesiTenbHOCTH. basa BeImonHsaeT pyHKIMIO clipaBOYHOM HH()OPMaMOHHON
CUCTEMBI.

B 3aBucuMOCTH OT cTaTyca I0JIb30BaTeNs pa3rpaHUYeHbl IIpaBa AOCTYIA K pecypcaM cuctemsl. I1o-
WCK W TMPOCMOTP JAAHHBIX UMEIOT IpaBa OOBIYHOTO MOJB30BaTeNsl. BHECEHNS W M3MEHEHUs TaHHBIX SB-
JSIeTCSl IPUBMJIETHEH ONEepaTopoB CUCTEMBl. AJJMUHUCTPATOPHI 00JaJal0T BCEMH NMpaBaMM AOCTYyNa K
pecypcaM CUCTEMBI, a TaK € YNPaBICHHUIO YUYETHBIMU 3alMCSIMU MOJIb30BaTENICH U UX NpaBaMu. Bee
JCUCTBHA ONEPAaTOPOB IO BHECEHUIO U U3MEHEHHIO JaHHBIX MPOTOKOIUPYIOTCS B CIICLMATBHBIX TaOJIH-
max 0a3el JaHHBIX.

NH®OPMAIIMOHHAS CUCTEMA JJISA TIOCTPOEHUSA
MAJIAHOCTPATUT PA®UYECKOM BA3BI JAHHBIX
M.A. llesenes
Wucturyt reonorun YpO PAH (UI" YpO PAH, Poccus)
m252728@yandex.ru

Pe3ynbpTaThl ManMHOJIOINYECKUX MCCIEIOBAaHUN IIMPOKO MCHONB3YIOTCA B CAMBIX PAa3IHYHBIX 00-
JIacTSAX reoJIoTHH. B HacTosiee BpeMsi HAaKOIUIEH OIPOMHBIN MacCUB JaHHbIX. [IpuMeHeHne nHdopma-
LUOHHBIX CHCTEM B HNAJHHOJIOTHH IIO3BOJIUT XPAHUTH BCIO COOpPaHHYIO HH(POPMAIMIO B €IUHOM MECTE,
00pabaThIBaTh €€ C MOMOILBIO BCTPOCHHBIX MPUIIOKEHHH.

B HacTosmmit MOMEHT HHCTPYMEHTHI, KOTOPBIE UCTIONB3YIOTCS 7Sl paOOTHI C MATHHOIOTHIECKUMHU
MaTepHanamMy, NpeICTaBIsI0OT cOO0M YaCTUYHO MOAEPHU3UPOBAHHBIE TAOJHYHBIE M TEKCTOBBIE PEIaK-
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Tophl, Takue kak: MS Excel u MS Word. Otu penieHus mo3BoJsiOT XpaHUTh HHPOPMAIIUIO, OJTHAKO HE
MIPECTABISAIOT COBPEMEHHOTO HHCTPYMEHTAPHS T AP PEKTHBHOTO aHAIH3a.

[TosTOMY OBLIO PEIIeHO CO3aTh HOBYIO HHMOPMAMOHHYIO CHCTEMY « MHOCIIOPay, KOTOPOi ObLIH
BBIIBUHYTHI CJEyIONIHe TpeOOBaHNS:

— YOPOCTHUTH MOMCK U BU3YyallbHOE CPABHEHHUE MII0XO0 (HOpMATTH3YEMbIX JaHHBIX (M300paxKeHui);

— YCOBEPIICHCTBOBATH TUPAKUPOBAHUC U CTAHAAPTU3ALNIO MMATMHOJIOTUYCCKUX JaHHBIX B UHTCPHCT
cpene;

— IIOHU3UTH Cy6’beKTI/IBI/I3M MIPUHATHA peI_LICHI/Iﬁ B paMKax NaJeoNaJIMHOIOTHUECKOM 3aJa4u,

—3a1elicTBOBATh (hOpMaTLHYI0 00pabOTKy HAKOTUICHHOW HH(OPMAITHIH C TISITBI0 ITONCKA BPEMEHHBIX
Y TIPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH 110 IPOU3BOJILHOMY HA0OPY MPU3HAKOB.

Hudopmanmonnas cucreMa « MHOCIIOPa» OpUEHTUPOBAHA Ha pellleHHe KOMIUIEKCHBIX 3a/1a4 CBsI3aH-
HBIX MEXIY c000i 00BEKTOM HccenoBaHus. B3anMOCBI3b ATHX KOMIIOHEHTOB U B3aUMOJICHCTBHE WH-
(hopMaIMOHHBIX OJIOKOB JOCTHTAeTCs MyTEM €AMHCTBA MPUHIIMIIOB OPTaHMU3aIlNH IIPOTPaMMHOT0 obec-
MeYeHHs ¥ TEXHOJIOTHH (POPMHUPOBAHUS U UCTIONB30BAHUS.
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KPYTIJIbIA CTOJI KOMIIAHUU «POLYCOM»
VIDEO COLLABORATION - STAY CONNECTED ANY PLACE, ANY TIME, ANY DEVICE
Timofeeva Marina
Polycom (Russia/CIS)
Marina.Timofeeva@polycom.com

Ha xpyrmom cronme ™Mbl pacckakeM o pemeHHsx Polycom B obmactm aymmo- M BHIIEO-
KOH(EPEHIICBA3U U MOKAXKEM MPUMEPBI UX TPUMEHCHHUSI.

Polycom mpeamaraet cuctemMsl BUACO-COTPYTHUIECCTBA IS JTFOOBIX 00JIACTEeH MPUMEHEHMS, TFOOBIX
CHOCcO0OB pa3MeIeHHs U IIEHOBBIX KaTETOPUI: CUCTEMBI TEIETIPUCYTCTBUS, 00ECIIEYNBAIONINX peallu-
CcTHYHBIN 3(pPeKT morpyxeHus1, pemeHns 11 KOH(epeHII-3a10B, MepcoOHATbHbBIE HACTOIBHBIE CHCTEMEI,
Buneonpuioxenns Ha [1K, mmanmeTs u cMapTdoHbI.

C nomokto pemennii Polycom Baiiia opranu3anus CMOXET:

* V3MeHUTH Mpoliecc COBMECTHOM pabOThI, PACIIMPUTH YYaCTHE B HAYYHO-HCCIIEI0BATENBCKHUX TIPO-
rpaMmmax Oiarojapsi BO3MOKHOCTH OpPTaHW30BBIBATH BCTPEUM, HE MOKUAAS MPEIEIbl OpraHu3a-
IUU/AHCTUTYTa/padodero duca.

* Co31aTh BO3MOXKHOCTH HHTEPAKTUBHBIX (JOPM TUCTAHIMOHHOTO YIIPABJICHUS U COTPYTHUYECTBA,
COBMECTHOU pabOTHI KOMaH 1, 00yICHUS U OOIICHIS;

» OO0ecrneunTh BUICO-B3aUMOJICHCTBUE C YIaTICHHBIMU KOJIJIETAMMH, 8 IMUHHCTPATUBHBIM ITEPCOHA-
JIOM, TTeJaTOTaMH ¥ yJaIIuMHUCS, MCTIOJIb3YIOIINM MOOHIIBFHBIE yCTPONHCTBA, TIPH 3TOM CO37aBast Ha
3THX YCTPOMCTBAaX MOJHBIE (PYHKIIMOHAIBHBIE BO3MOKHOCTH BHICOKOH(EPEHIICBA3N

* VYIIy4muTh MPOIECCH 3aMUCH, YIPABICHNS U 00MEHa KOHTEHTOM, M TIOBBICHTH OTBETCTBEHHOCTD
U 3aMHTEPECOBAHHOCTb COTPYIHHUKOB, MpernoaaBareneil u ydamuxcs. Co3gaBaTh KaTaJloOrH JIEK-
U ¥ KOHTEHTA JJIsl IIPOCMOTpa B peabHOM BPEMEHHU WITH 110 TPeOOBaHUIO, BHE 3aBUCHMOCTH OT
MECTOHAXOKICHUSI.

* Tlognep>kuBaTh KOHTAKT ¢ OoJiee IMPOKOH ayIUTOPUEH U MOBBICUTH ONEPAMOHHYIO AP PEKTUB-
HOCTb

» Co3naBaTh MHHOBAIIMOHHBIE, THOKKE, HEIOPOTOCTOSIINE U TIOBCEMECTHO JOCTYMHBIE CPEAbl A
COBMECTHOH pabOTHI

* [IpeoOpa3oBaTh y4eOHBII MPOIIECC C TOMOIIBI0 HHHOBAIIHOHHBIX METOJIUK M PA3IHMYHBIX CTHIICH

MpenoaaBaHus

* [ToBBICUTH NIPOIXYKTHUBHOCTH U OMEPAIUOHHYIO 3 (DEKTUBHOCTH O1aroapsi ONTUMH3AIUNA KOMMY-
HUKAIN

Mgbl pacckaxeM O HOBEHIIEM TeXHOJIoTHueckoM pemeann Polycom — RealPresence®

CloudAXIS™, o6ecrieurBalOIIM BO3MOKHOCTh YCTAHOBUTH CEaHC BUAE0-COTPYTHHUECTBA C JTIOOBIMH
KOMIaHUSIMHU/KIIMEHTaMK/TITapTHEpaMH 32 CYUTAHHBIE CEKYH/IBI, C JIFOOBIM YEJIOBEKOM, HCIOJIB3YIOMUM
Be0-Opay3ep (Ha pabouem mMecTe, JoMa, Ha MOOMIIBHBIX YCTPOMCTBAaX) «B OJAMH KIIHUK.

At the roundtable we will present Polycom audio-and video-conferencing solutions and applications.
Polycom provides video collaboration solutions for any type of application, price categories from
any location: immersive telepresence studios, conference rooms solutions, personal desktop systems,
video applications on PCs, tablets and smartphones.
With Polycom solutions your organization can:
» Change the process of collaboration, to increase participation in research programs with the ability
to organize meetings, without leaving the organization/institution/work office.
 Enable remote control and interactive forms of cooperation, collaboration, teams, training and com-
munication;
» Secure video communication with remote colleagues, administrative staff, teachers and students
who use mobile devices, thus creating a complete functional of video conferencing on these devices
» Improve processes for recording, managing, and sharing of content, and increase the responsibility
and commitment of staff, teachers and students. Create catalogues of lectures and content to view
in real time or on demand, regardless of their location.
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* Maintain contact with a wider audience and increase operational efficiency
» To create innovative, flexible, affordable and universally accessible collaboration environment
* to transform the learning process by using innovative, flexible, affordable and universally accessi-
ble collaboration environment
Polycom will present our new solutions, Polycom RealPresence® CloudAXIS™, to establish a “one-
click” video collaboration with any of the companies/customers/partners in a matter of seconds, with any
person using a Web browser (in the workplace, at home, to mobile devices).

163



MACTEP-KJIACC ESRI-CIS

FROM DATA INTEGRATION TO GEOPORTALS’ CREATION BASED ON ARCGIS
PLATFORM
K.E. Nagornyuk, N.A. Glebova
Environmental Systems Research Institute in the CIS (Esri CIS, Russia)
knagornyuk@esri-cis.ru

Cutting edge GIS analysis tools based on ArcGIS software allow big data processing of different
content and from different sources, giving you the ability to share and display results on web-maps, and
also to configure an efficient search using modern interfaces of geoportals. The master-class is focused on
the following steps of the building a geographic information system process on ArcGIS (Esri) platform:

Uploading tabular data, geophysical data, real time-enabled data, scientific research data and rasters
to display on interactive maps.

Storaging of table, raster and vector data in specialized geodatabases.

Spatial and geostatistical analysis for studying and modeling of natural phenomena.

Providing multi-user access to the tools of spatial and geostatistical analysis via web browser with-
out installing special software.

Working with space images, and accessing to online data, the conduction of spectral analysis.
Organization web mapping applications and geoportals on the data obtained.

Providing results of research on interactive maps to share withing a wide range of users.

CoBpeMeHHbIEC HHCTPYMEHTHI reOnH(OPMAIIMOHHOI0 aHAJIM3a Ha 0a3e MPOrpaMMHOI0 00eceueHus
ArcGIS mo3Boisitor 00pabaTeiBaTh OOJBININE JAHHBIC U3 PA3IMYHBIX UCTOUHUKOB U Pa3HOTO COJCPKa-
HUA, 1aBasd BO3MOXHOCTBb IPEAOCTABUTH K HUM JOCTYII U OTO6pa3I/ITB Ha KapTax B UHTCPHETEC, a TAKIKE
HACTPOHUTH dPPEKTUBHBIH MOKCK Yyepe3 COBPEMEHHbIC HHTEp(derch reomopTanos. B xome macTep-kinacca
OyIyT pacCMOTPEHBI CIEAYIONIUE Iark MOCTPOCHIS TeOMHGOPMAITMOHHON CUCTEMBI Ha 0ase maTdop-
MbI ArcGIS (Esri):

3arpy3ka TaONIUYHBIX TaHHBIX, T€O(PU3NUECKUX JTaHHBIX, JTaHHBIX PEATbHOTO BPEMEHHU, HAyUHBIX
JAHHBIX U PAaCTPOBBIX U300PAKEHUH AJIs1 0TOOpaKEHUsI Ha MHTEPAKTUBHBIX KapTax

XpaHeHue TabIINYHbIX, PACTPOBHIX U BEKTOPHBIX JAHHBIX B CIIEHUATM3MPOBAaHHBIX 0a3ax reojaH-
HBIX

[TpocTpaHCTBEHHBIH U T€OCTATUCTHYECKUN aHAIN3 VIS U3yYeHUS! U MOJEIUPOBAHUS TIPUPOTHBIX
SIBIICHUI

IIpenocraBneHne MHOTOMOIB30BATENBCKOT0 IOCTYIIa K MHCTPYMEHTaM IPOCTPAaHCTBEHHOI'O U T'€0-
CTaTTHYECKOTO aHaIIn3a depe3 BeO-Opay3ep, 6€3 YCTaHOBKH CIIeHaTN3HPOBAHHOTO IPOTPaAaMMHO-
ro oOecreyeHus

PaboThl ¢ KOCMUYECKUMH CHUMKaMHU M JOCTYI K OHJIAWH JaHHBIM, MPOBEJCHNUE CIIEKTPAIEHOTO
aHaJM3a

Opranmnsanus Ha 0a3e MOTy4YeHHBIX JaHHBIX KapTOTpa@uuecKuX BeO-IPHII0KEHUH U Te0NopTaIoB
IIpenocraBneHue pe3ynbTaToOB UCCIEIOBAaHUN HA MHTEPAKTUBHBIX KapTax AJs JOCTYIIa ITUPOKOMY
KpyTy NOJb30BaTENICH
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T'EHEPAJIBHBIN CIIOHCOP
@ Polycom

Komnanns Polycom — mMupoBoii fauiep B 00J1aCTH YHUQHUIMPOBAHHBIX KOMMYHHKAIIUH, pElICHUH
TEJICTIPUCYTCTBUS, BUIE0- U Ay JUO-COTPYAHNIECTBA, OOMeHa KoHTeHToM. Kommanus Obuta OCHOBaHa B
1990 rony, nmeet 6oiee 40 odrcos ¢ 2700 corpymuukamu B 20 cTpanax ¢ mrad-kBaptupoii B Kamugop-
uuu, CIIIA. bonee 400 000 kommaHuii IO BCeMY MHPY COKPAIIAOT AUCTAHIIUU Oaroaapsi 0€30macHbIM U
TUOKHUM pelIeHUsIM COBMECTHOM pabOTHI M HHTEPAKTUBHOI'O B3auMoJieiicTBus oT Polycom, koTopsie mo-
MOTAIOT OPTaHU3aIUSIM OBBIIIATH 3PPEKTHBHOCTD, YCKOPSATH BPEMs BBIBOJIa TOBAPOB HA PHIHOK, TIPEI0-
CTaBIIATh JIYYIINH CEPBUC, PACHIHPATH BOZMOKHOCTH 00pa30BaHUA U CIIacaTh KU3HMU.

Polycom npennaraer cucTeMbl BUACO-COTPYTHHUUECTBA ISl JIFOOBIX 001acTel IPUMEHEHMSI, JTFOOBIX
CHOCO0O0B pa3MeNeHHs 1 EHOBBIX KaTeTOPHii: CHCTEMBI TEIETPUCYTCTBUSA, 00ECIeUNBAIONINX peali-
cTHYHBIN 3 ekt morpyxeHus, pemeHus 11 KOH(pepeHII-3a10B, IepCOHANLHBIC HACTOJIBHBIEC CUCTEMBI,
Buneonpuioxenns Ha I1K, mianmerst n cMapTdoHbl. DTH pemeHus Mo3BOoJSIOT OpraHu3anysIM odecrre-
YUTH BHICOKUH YpOBeHb peHTadenbHocTH nHBecTHini (ROI), yBenmu4nuTh MpOU3BOAUTEIBHOCTD TPYAa U
COKpATHUTh PAcXOJbI 33 CYET TOTO, YTO paboyHe TPyIIbl, BHE 3aBUCHMOCTH OT pa3Mepa ux 0(HCOB WIH
pabodnx MecT, CMOTYT IPOBOJIUTH 00Jiee MPOAYKTUBHBIE COBEIIAHUS U IPHHUMATh PEIICHUS B PEXKUME
peaIbHOrO BPEeMEHH, HaXOISICh Ha OOJIBLIOM PACCTOSHUM M J]ayKe B Pa3HBIX BPEMEHHBIX 30HaX.

Bce pemenns kommannu Polycom mpou3BomsTcsi ¢ MprUMeHEHHEM BBICOKOTEXHOIOTUYECKHX pas-
paboToK B 00JaCTH ayauo U BUAEO CBsI3U. C MOMOIIBIO OTKPBHITON apXUTEKTYPHI U MPUHITUIIOB MPOEK-
TUPOBaHMS HAa OCHOBE MPOMBIIIUIEHHBIX CTAaHIAPTOB, pemerns Polycom mo3BomnsoT opraHu3anysM Imu-
POKO MPUMEHSITH BUACOCBSA3b, HE OKA3bIBASICh B 3aBUCUMOCTH OT OTPAHMYEHHOTO KPyra MOCTABIIUKOB
KOMMYHUKAITMOHHBIX M CETEBBIX yCIyT. Pemenus Polycom SBISIOTCS COBMECTHBIMH C PEIICHUSIMU Ta-
KHX W3BECTHBIX Npou3BoauTeneil kak Microsoft, IBM, HP, Juniper Networks, Siemens, Avaya, Cisco,
BroadSoft u ap. [Inatdhopmer koH(pepeHT-cBsi3u Polycom mo3BOIISAIOT peann30BaTh HEMPEB30UICHHBIN
YPOBEHb PE3epBUPOBAHUS U MacIITAOUPOBAHMSL.

Pemenus Polycom jutst Tos10coBoif cBsi3u oueHb pasHooOpa3Hbl. Kommanus Polycom — Bemymiuit
He3aBUCUMBIN TocTaBIIUK [P -TeredoHOB, COOTBETCTBYIOMNX OOMIENPU3HAHHBIM MHPOBBIM CTaHIAp-
TaM, MPOU3BOAUT pazHOOOpasHble Mojenu ammaparoB Juist [P -tenedoHnH, KOTOpbIE COBMECTHUMSBI C
pasmuaabiMU [P YATC.OrpoMHyI0 cllaBy 3aciIy KM HeCpaBHEHHBIC kKoH(pepeHI-Tenedonsl Polycom
SoundStation. Polycom npemiaraer peuienus B 00J1acTi 00beIMHEHHBIX KOMMYHUKAIIMY, TIOJTHOCTHIO
coBmecTuMBIe co cpeactBamu UC Microsoft. Tepmunanst Polycom cepun CX co3MaHbI CIIEITUAANTBHO IS
pabotsl ¢ Microsoft Lync.

Hogeiimee Texunomorndeckoe pemenne Polycom, maker RealPresence® CloudAXIS™, o6ecmeqn-
BaeT BO3MOXHOCTh COBMECTHOM paboThl ¢ F00biMu koMmnanusaMu (B2B) unu knuentamu (B2C) no Bu-
JIEOCBSI3M 33 CYNTAHHBIE CEKYH/IbI, PACIINPSs TPAHHUIIBl BUCOCOTPYIHHYECTBA KOPITOPATHBHOTO KiTacca
C IFOOBIM YEIOBEKOM, UCTIONB3YIONINM BeO-0pays3ep.

Pemenus Polycom mupoko ucmons3yrorcs i 6osee 3¢ (HeKTHBHOTO B3aUMOICHCTBUS B PAa3INd-
HBIX OTPAcIsiX SKOHOMHUKH: TIOMOTAIOT TOCYAapCTBEHHBIM OpraHaM OpPraHU30BBIBaThH Oosee 3¢ (hekTuB-
HO€ B3aMMOJEWCTBUE TI0 BONPOCAM OOCTYXUBAHUS TPaXkIaH, YIIpaBIeHHUs Ype3BbIYafHBIMU CUTYaLUs-
MU, OCYIIECTBIIEHHS IPABOCY AU U 0OecTieueHrs HallMOHAIBHOH 0€30IacHOCTH. A TaKke, PacIIHpsSIOT
BO3MOXXHOCTH TEJIEMEIUIINHBI, MEAUIIMHCKOTO 00pa3oBaHus, 00CTYKUBAHUS MAIUEHTOB U YIIPaBICHUS
B cepe 3apaBooxpanerns. Polycom co3aaer pemeHust ¢ IMAPOKUMH BO3MOKHOCTSIMHU BUACOCBSI3U U WH-
TEPaKTHBHOTO B3aUMO/ICHCTBHS, MOBbIIIAIOMINE 3P PEKTUBHOCTD paOOTHI BO BCEX aCIIEKTaX O0YYCHUS —
OT aIMMHUCTPATHBHOHN pabOTHI CO CTyIEHTaMH 10 Pa3pabOTKH y4eOHBIX KypCOB U yUeOHBIX MPOTpamMM
Y YIIpaBIEHUS] KOHTCHTOM.

Polycom, Inc

[Ipumeps! ucrons3oBanusa pemennit Polycom u npyryio mH(pOpManuio cMOTpuTe Ha BeO-calTe
www.polycom.com.ru.
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CIIOHCOP

Esri GIS @ esrl CIS

Esri (Www.esri.com) — OCHOBOIIOJIOKHHK U JINAEP MUPOBOTO PHIHKA FTeOMH()OPMALIMOHHBIX CHCTEM.
Kowmmanus Esri ocHoBana B 1969 romy. Ceromus Esri Bxoaut B uncio 70 kpymaenmmx WU T-koMmannii
mupa. Esri — enuncreennas yactHas ' MC-kommnanust mupoBoro ypoHs. Kaxxaplit ron Esri naBecTupy-
€T B UCCIICIOBaHUS U pa3padoTku Oonee 200 MIVIIHOHOB MoJIapoB — okoyio 20% romoBoro obopota
KOMIIaHHH.

[Iporpammuoe obecrieuenmne Esri ArcGIS ucmonp3yercs mo BceMy MHPY U pabOTHI ¢ TIPOCTPaH-
CTBCHHBIMH JIAaHHBIMU Ha TIEPCOHAIBHBIX KOMITBIOTEPAX, Ha CepBepax, MOOMJIBHBIX YCTPOMCTBAX U B UH-
TEpHEeTe, B KOPIIOPATUBHOM 1 o0nayHoi nH(pacTpykType. Esri mocTaBiseT cBOM MPOAYKTHI U TEXHOJIO-
UM KaK JJIs TOCYJapCTBEHHBIX 3aKA3YMKOB, TaK U U1 KOMITaHUH, padoTaromux B chepe TOK, n00bI-
BaIOIIEH MPOMBIIIJIEHHOCTH, PO3HUYHON TOPTOBJIM, Ha PhIHKE HEIBMXHMOCTH, B OAHKOBCKOM CEKTOpE
— TO €CTh B T€X OTPAaCIIAX, IJie HE0OX0JAUMO TOYHOE NMOHWMAaHHE JOKaJIbHBIX PBHIHKOB, d((EeKTHBHOE
yIpaBieHue Ou3Hec-TpolLeccaMy, aHaTUTHYeCcKasi U UCClIeoBaTeNbckas padora. Yucmo Koprnoparus-
HBIX TTOJTb30BaTeseH nmpoxykToB Esri B Mupe npesbimraet 400.000 opranm3aruii.

[Mpuxnagusie pemenus Esri ArcGIS paborarot 6osee yeM Ha IBYX MIJUITMOHAX KOMIIBIOTEPOB U Jie-
CSITKaX THICSY KOPIIOPATHBHBIX U BeO-cepBepoB Bo BceM mupe. Kimentamu Esri ssBnseTcs 60MbITMHCTBO
KpyNHeHmux koMnanui u3 cnucka «Fortune 500», 6onee 7000 yHuBepcureToB, MyHUIUIanuTeTsl 200
KpPYTHEHIINX TOPOAOB MHPA ¥ MTPABUTENHCTBA MHOTHX JECSITKOB CTPaH.

O komnanum Esri CIS
Kommnanus Esri CIS (http://www.esri-cis.ru) mpezncrasisier kommnanuio Esri Ha teppuropun Poccuu u
BockMU cTpaH CHI', sBisisich oduimanbHpIM ARCTpUOBbIOTOpOM Esri.

HesarensHocTh Esri CIS BKITIOYaeT MocTaBKM TeOMH(POPMAIIOHHOTO TPOrPaMMHOTO 00ecreyeHus,
o0ydeHwHe MMoNIb30BaTeNel, TEXHHYECKYIO MOIIECPIKKY, KOHCYIBTAIINOHHBIE YCIYTH, pa3padoTKy CIenH-
AMM3UPOBAHHBIX MPEANoKeHUH, BHeapeHue u comnpoBoxkaenue [ MC-cucrem. Kpome Toro, kommanus
BBITIOJTHACT JIOKAIH3ANNI0 U CO3aeT pyCH(PHUIMpOBaHHBIE Bepcun mpoaaBaemoro [10, ocymecTBiser
M3JIATEIBCKYI0 JEATEIBHOCTh 10 TeOMH(POPMAIIMOHHON TEMaTHKe, a TaKKe peallu3yeT MPOrpaMMEl 110
noanepxkke BY30B u Hay4dHbIX IeHTpOB PD.

B Esri CIS mMoxHO o0paimaTthcs o JII00BIM BOIPOCaM, CBSI3aHHBIM C IPUOOPETEHHEM, TECTHPOBA-
HueM 110 ArcGIS, a Takke o BOompocaM TEXHUYECKOW MOIEPKKH, BHEApeHUs U o0yueHus ArcGIS,
JIBFOTHBIX TIporpamm it BY30B u akageMuyeckux yupekaIeHu.

KonTtakrHas undopmanus:

Anpec: 125445, Mocksa, yi. CmoinbHas, 1.52, c1p.6
Tenedon/dakc: (495) 988-34-81

E-mail: market@esri-cis.ru

WWW.esri-cis.ru
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