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International Conference
ELECTRONIC GEOPHYSICAL YEAR: STATE OF THE ART AND RESULTS

Programme of the Conference

Thursday 4 June, 2009
09:00-09:30 Conference opening

Chair: A. Gvishiani, corr.-member RAS, Director of GC
RAS, Russia

Opening remarks: Electronic Geophysical Year in
Russia [09:00-09:15]

Welcoming addresses: [09:15-09:30]
A. Okhapkin, Mayor of Pereslavl-Zalessky
A. Gliko, academician RAS, academician-secretary of
Earth Sciences Branch RAS
A. Ismail-Zadeh, Secretary General of IUGG, Germany
J.-B. Minster, IUGG, USA
V. Mayer, Centre National de la Recherche Scientifique
(CNRS), France
M. Zgurovsky, academician of the National Academy
of Science of Ukraine, National Technical University of
Ukraine “Kiev Polytechnic Institute” (NTUU “KPI”),
Ukraine
S. Abramov, corr.-member RAS, Institute of Program
Systems RAS (IPS RAS), Russia

09:30-11:30 Plenary session 4.1: Electronic Geophysical Year:
results and prolongation

Co-chairs: A. Gliko, IPE PAS, Russia; M. Zgurovsky, Nati-
onal Technical University, Ukraine

Invited lecture: Challenges facing Data Centers in|
[the Earth, Ocean and Space Sciences| [09:30-10:00]

Ch. Fox, NOAA National Geophysical Data Center, USA
Invited lecture: Electronic Geophysical Year: the

Present Moment and Prospects [10:00-10:20]

P. Fox, High Altitude Observatory, NCAR, USA
Scientific basis of efficient nature management,

development of raw  mineral resources,

exploration of new sources of natural and

technogenic raw materials [10:20-10:50]

D. Rundquist, Vernadsky State Geological Museum

(SGM RAS), Russia

[International Institute for Applied Systems Analysis
and Electronic Geophysical Year: possibilities of]

integration| [10:50-11:10]

A. Kryazhimsky, International Institute for Applied

Systems Analysis (ITASA), Austria

[Mechanism of formation of ultra-deep oil-and-gas|
[bearing basins and criteria of their search| [11:10-

11:30]

E. Artushkov, IPE RAS, Russia

11:30-12:00 Tea and coffee break

12:00-14:00 Plenary session 4.2: Electronic Geophysical Year,
International Polar Year, International Heliophysical Year, In-
ternational Year of the Planet Earth, International Year of
Astronomy

Co-chairs: A. Gvishiani, GC RAS, Russia; Ch. Fox, NOAA
National Geophysical Data Center, USA

Invited lecture: 90 years of international
collaboration in geophysics [12:00-12:30]
A. Ismail-Zadeh, TUGG, Germany
ntegrative model of the lithosphere of Central and|
[Western Europe [12:30—13:00]
M. Kaban, M. Tesauro, I. Kulakov, S. A. P. L. Cloetingh,

GeoForschungsZentrum (GFZ), Germany, IPE RAS,

Russia
|[Formation of deep-sea depressions in the East o

American-Asian basin due to eclogitization o
lower part of continental crust| [13:00-13:20]

E. Artushkov, IPE RAS, Russia

eGY-Africa: addressing the digital divide for science

Ch. Barton, M. Petitdidier, L. Cottrell, P. Foux,
Australian National University, Australia

|Experience of practical application o
heliogeophysical information resources by the

Geophysical Forecast Center of IZMIRAN)| [13:40-
14:00]
V. Kuznetsov, A. Belov, S. Gaidash, IZMIRAN, Russia

14:00-15:30 Lunch

15:30-17:15 Plenary session 4.2: Electronic Geophysical Year,
International Polar Year, International Heliophysical Year, In-
ternational Year of the Planet Earth, International Year of
Astronomy (continued)

Co-chairs: E. Artushkov, IPE RAS, Russia; M. Mandea,
Helmholtz-Zentrum PotsdamDeutsches GeoForschungsZen-
trum, Germany

IInformation system for International Polar Year|
[data] [15:30-16:00]
M. Shaimardanov, A. Sterin, A. Kuznetsov, N.
Mikhailov, All-Russia Scientific Research Institute of
Hydrometeorological Information WDC (RIHMI-WDC),

Russia

Participation of WDCs of GC RAS in the
nternationa olar ear 2007—2008 program
[16:00-16:20]

E. Kharin, L. Zabarinskaya, T. Krylova, N. Sergeyeva,
A. Rodnikov, I. Shestopalov, GC RAS, Russia



IGlobal reference frame coordinate variations as|
indicators of lobal changes and eodetic]
observation quality| [16:20-16:40]
V. Kaftan, E. Tsiba, Central Research Institute of
Geodesy, Aerial Survey and Cartography, Russia
RFBR support of informatics and interdisciplinary
research [16:40-16:55]
Yu. Smetanin, Russian Foundation for Basic Research
(RFBR), Russia

information system for
€O sical observations

[Implementation  of
interpreting integrate
in Kamchatkal
G. Kopylova, V. Ivanov, V. Yushko, Kamchatka Branch,
Geophysical Survey RAS, Russia
[Earth crust motion and deformation analysis based|
[on space geodesy methods|
R. Krasnoperov, GC RAS, Russia
IInformation Resources of Kamchatka Branch of|

|Astrometric, geophysical data of measurements|

IRAS Geophysical Survey in Internet|

increasing the geodynamical information fund|
[16:55-17:15]

Yu. Awvsyuk, I. Suvorova, Z. Svetlosanova, IPE RAS,
Russia

17:15-17:30 Tea and coffee break

17:30-19:30 Poster session 4.3

Chair: V. Tatarinov, GC RAS, Russia
|About mathematical formalization of the records|

similarity between electric and seismic signals|
(Corinth gulf, Greece)|

M. Kovalenko, A. Guishiani, Sh.
P. Bernard, J. Zlotnicki, IPE RAS, Russia
|Application of the interdisciplinary database for the|

construction of the geodynamic models of the)
active continental margins of the Earth|
A. Rodnikov, N. Sergeyeva, L. Zabarinskaya, GC RAS,

Russia
|Distributed storage for environmental datal

D. Medvedev, GC RAS, Russia
[nformation-honeycomb structure of the linguistic

support in the Science of the Earth in globa
A. Vesselovsky, D. Kuzmina, Institute of geology of ore
deposits, petrography, mineralogy and geochemistry RAS
(IGEM RAS), Russia

Fuzz logic  methods for
[detections and analysis|
R. Kulchinskiy, E. Kharin, I. Shestopalov, S. Agayan,
Sh. Bogoutdinov, A. Guishiani, GC RAS, Russia

|Data mining on Grid-environment|
A. Poyda, GC RAS, Russia

|Approaches to metadata in geophysics|
E. Vyazilov, A. Kobelev, All-Russia Scientific Research
Institute of Hydrometeorological Information WDC
(RIHMI-WDC), Russia

Geometrization of a productive pool according to
geologic-geophysical data on the Voyvozh deposit
within the developed analysis information system
A. Degtyannikov, Ukhta State Technical University,

Bogoutdinov,

eomagnetic events|

Russia

|Tables of sector structure of the interplanetary|
Imagnetic field based on geomagnetic|
measurements|

V. Odintsov, A. Zaitsev, IZMIRAN, Russia

|[Extremal events in space environment: Definition,|
[realization, the forecast possibility]
V. Ishkov, IZMIRAN, Russia

Yu. Kugaenko, Kamchatka Branch, Geophysical Survey
RAS, Russia

Database and results of the magnetotelluric
monitoring on the Bishkek prognostic are
B. Swvetov, Yu. Kuksa, V. Odintsov, Institute of

geoelectromagnetic research RAS, Russia

[Development of centralized catalog of geophysicall
[data processing algorithms|
A. Lebedev, A. Beriozko, GC RAS, Russia

The development of geological and geophysicall
| : o Titor]
M. Barabanov, S. Kudelin,
University, Russia

Research methods of the
[earthquakes catalogues|
P. Djadkov, A. Mikheeva, Institute of Computational
Mathematics and Mathematical Geophysics SB RAS,

Russia

[The regional information system for monitoring o

geomagnetic field, ionosphere and aurora in the
[vicinity of Kara Sea and Yamal peninsulal

Ukhta State Technical

lobal and regional

A. Zaitsev, V. Petrov, V. Odintsov, V. Shilimov,
A. Amiantov, O. Troshichev, A. Yanjura, IZMIRAN,
Russia

|Basics of understanding of geological knowledge in|
|geological training complexes|
A. Pisarev, V. Dudetskiy, The Russian State Geological
Prospecting University, Russia

[The three longest temperature series from Europe|
levidence influence of a level of solar irradiancel
J.-L. Le Mouél, V. Kossobokov, V. Courtillot, Institut de
Physique du Globe de Paris, France

|Ellectric component of a regional climate|
S.  Anisimov, N. Shikhova, “Borok”

Observatory, Russia
|Geophysical center RAS, history and modern time|

A. Kudashin, GC RAS, Russia
[[nformation numerical system of remote sensing|

Geophysical

data variational assimilation INS-T2
V. Agoshkov, S. Lebedev, E. Parmuzin, E. Botvinovsky,

A. Gusev, V. Shutyaev, A. Zakharova, Institute of
numerical mathematics RAS, Russia

The ALTICORE project: the Caspian Seal
A. V. Kouraev, J.-F. Crétauz, S. Lebedev, A. Kostianoy,
A. Ginzburg, N. Sheremet, R. Mamedov, E. Zakharova,
L. Roblou, F. Lyard, S. Calmant, M. Berge-Nguyen,
State Oceanography Institute, St. Petersburg, Russia,
Université de Toulouse, France
e project: the ac e
A. Ginzburg, A. Kostianoy, N. Sheremet, S. Lebedev,
Shirshov Institute of Oceanology RAS, Russia




The ALTICORE project: the Barents and White)

|Estimation of the volume of the ejected products,

[Seas|
S. Lebedev, A. Kostianoy, A. Ginzburg, D. Medvedev,
N. Sheremet, S. Shauro, GC RAS, Russia

which form building volcanoes on the extensive
mountain ranges|
1. Utkin, S. Fedotov, L. Utkina, IPE RAS, Russia

IModels of power-law distributions in processes of|

ore- and oil deposits generation: from mechanisms|
of power-law generation to prognostic features|
M. Rodkin, 1. Zotov, E. Graeva, L. Labuntsova,
A. Shatakhtsan, GC RAS, Russia

|Application of AMS Method for Exploration of]

romites Deposit in ra
M. Ziaii, M. Sadeghian, A. Gharib-boluk, Shahrood
University of Technology, Iran
|IReaction of the external 1ionosphere to the

|Definition of stochastic continuity by fuzzy logic
iImethods and geophysical applications|
A. Kagan, S. Agayan, Sh. Bogoutdinov, GC RAS, Russia
|Experience  of use of GIS-technologies in|

hurricanes according to the data of the unique
he Cosmos-1809 satellitel

c1el
V. Kostin, G. Belyaev, O. Ouvcharenko, E. Trushkina,
IZMIRAN, Russia

lgeoecological research in the Urals|
V. Morozov, L. Labuntsova, V. Tatarinov, T. Tatarinova,
GC RAS, Russia

AT methods applied to electric signals related to
tectonic processes
A. Guishiani, Sh. Bogoutdinov, J. Zlotnicki, GC RAS,

Russia
|Discrete mathematical analysis and geophysicall

A. Guishiani, S. Agayan, Sh. Bogoutdinov, GC RAS,

Russia
Development of geoinformation system “Seismicity

of the Magadan region.” Possibility of its practical
application
V. Sharafutdinov, North-East Interdisciplinary Science
Research Institute (NEISRI FEB RAS), Russia

ICrisis 1n geosciences in epoch of altimetry|
Imeasurements and ways of its overcoming]|
Yu. Barkin, Sternberg Astronomical Institute, Russia

[’he mechanism of forced endogenous activity of the
[Earth and an explanation of temporal variations
lotf observably global natural processes|
Yu. Barkin, Sternberg Astronomical Institute, Russia

[Towards a Virtual ElectroMagnetic Laboratory
(VEML) devoted to the mitigation of Volcanic

ruptions and Earthquakes|

J. Zlotnicki, E. Kedrov, A. Guishiani, G. Vargemezis,
R. Sinha, T. Nagao, Du Xuebin, Y. Sasai, R. P.
Singh, R. Solidium, F. Li, Sh. Bogoutdinov, P. Yvetot,
F. Fauquet, S. Agayan, P. Bernard, M. Parrot, J.-L. Le
Mouél, CNRS, France

|[Formation of integrated information network of]

IWDC-Ukraine partners|

M. Zgurovsky, K. Yefremouv,
University, Ukraine

[Databases of raster geological maps in the territory|
lof Russian Federation|
V. Snezhko, G. Brekhov, N. Berezyuk, All-Russia
Geological Research Institute (VSEGEI), Russia
|Geospatial resources of Russian North-East|
A. Zinkevich, I. Golubenko, North-East Interdisciplinary
Science Research Institute (NEISRI FEB RAS), Russia

National Technical

Long-term rediction of anomalous
[hydrometeorological events number in Russia
[territory by solar activity|
V. Kostin, V. Skomarovsky, IZMIRAN, Russia

|Studies of the Earth center of mass periodicall
movements|
S. K. Tatevian, S. P. Kuzin, Institute of Astronomy RAS,

Russia
Analysis of regional characteristics of dynamics of

global climate change for Kazakhstan over 1890—
2008
V. Yerkhov, Arkalyk State Teacher’s Training College,

Kazakhstan
[Tnitial data of the Atlas of the Earth’s main magnetic]

fieldl

E. Zhalkovsky, V. Golovkov, T. Bondar, A. Khokhlov,

V. Nikiforov, A. Beriozko, A. Soloviev, E. Bolotsky, GC

RAS, Russia
[Logical GIS-structure of general purpose by
the example of geological-geomorphologicall
evaluation of a complex morphotectonic region|
V. Nikiforov, Yu. Simonov, GC RAS, Russia
[Lechnology of creation of digital charts of the|

[Earth’s main magnetic field]

E. Zhalkovsky, V. Nikiforov, A. Merzly, A. Beriozko,

A. Soloviev, A. Khokhlov, E. Zhalkovsky, O. Nikiforov,

V. Snakin, G. Mitenko, P. Shary, V. Khrisanov,

V. Pyatygin, GC RAS, Russia
The structure and dynamics

lgeomagnetic field|

E. Zhalkovsky, P. Shary, V. Snakin, GC RAS, Russia
Using of the distributed computing systems 1

[seismic wave form inversion|

1. Aleshin, M. Zhizhin, V. Koryagin, D. Medvedev,

D. Mishin, D. Peregoudov, K. Kholodkov, IPE RAS,

Russia
|Local network structure of Institute of Physics of]

the Farth RAS

V. Koryagin, I. Aleshin, K. Kholodkov, IPE RAS, Russia
|[Formation of optimum process of quality control in|
lcomplex and strongly connected systems|

of the main|

|Detection of subsurface cavities in a Power plant|
fthrough Artificial Neural Network from micro-|

S.  Mikhalevski, St. Petersburg State Polytechnic
University, Russia
[Fuzzy Logic Algorithmic System for Anomaly|

[Recognition (FLASAR)|

L C a

A. Hajian, C. Lucas, Islamic Azad University, Iran

S. Agayan, Sh. Bogoutdinov, A. Guishiani, J. Zlotnicki,
GC RAS, Russia



18:30-19:30 Meeting of the National Geophysical Committee
of RF (NGC RF) Bureau

20:00 Dinner

Friday, 5 June

08:30-11:30 Parallel session 5.1: GIS, Methods of Artificial
Intellect in Geoscience. Problems of Geoinformatics in Seismo-
logy and Geoecology

Co-chairs: V. Naumova, Far East Geological Institute, Far

East Branch RAS (FEB RAS), Russia; A. Ismail-Zadeh,
IUGG, Germany

IInvited lecture: Analysis of interconnection o

ig Kondratiev cycles of the world economy;
development and C-waves of system global

conflicts| [08:30-09:00]

M. Zgurovsky, National Technical University, Ukraine

[Impact estimation of strong Earthquakes using near|
[real time systems at global level| [09:00-09:20]

N. Frolova, V. Larionov, J. Bonnin, Institut de Physique
du Globe, Strasbourg University (IPGS), France
|GIS for Cryosphere studies| [09:20-09:40]
V. Kotlyakov, T. Khromova, Institute of Geography
RAS, Russia
|Contribution of electromagnetic methods to the
mitigation of earthquakes disasters. Development
of EM studies in Corinth Gulf seismic gap| [09:40—
10:00]
J. Zlotnicki, A. Guishiani, Sh. Bogoutdinov, F. Li, R.
Sinha, J.-L. Le Mouél, CNRS, France
|Rapid changes of sea depth in sedimentary basins
[as_a result of elevation and subsidence of Earthl

[10:00-10:20]
E. Artushkov, P. Chekhovich, IPE RAS, Russia

11:30-12:00 Tea and coffee break
08:30-11:40 Parallel session 5.2: GRID-systems

Co-chairs: M. Zhizhin, GC RAS, Russia; M. Petitdidier,
CNRS, France

IInvited lecture: Overview on GRID applications|
[08:30-09:00]
M. Petitdidier, H. Schwichtenberg, CNRS, France

Data Mining and Integration for Environmental

[Data Archives| [09:00-09:20]
L. Hluchy, O. Habala, M. Ciglan, V. Tran, B. Simo,
Institute of Informatics of the Slovak Academy of
Sciences, Slovakia

Development of GRID in Russia [09:20-09:40]
S. Abramov, IPS RAS, Russia

Distributed system of storing data [09:40-10:00]
K. Li, Princeton University, USA

[I'he EGEE Farth Science Cluster and the futurel
[10:00-10:20]
H. Schwichtenberg, M. Petitdidier, Fraunhofer Institute,
Germany

Space physics data cloud [10:20-10:40]
M. Zhizhin, GC RAS, Russia

|GRID-services of parallel visualization of scientific
[data massifs and digital maps| [10:40-10:55]

A. Polyakov, M. Zhizhin, S. Berezin, D. Kokovin,
D. Medvedev, D. Mishin, GC RAS, Russia
Geophysical models and data flows

[10:55-11:10]

D. Mishin, GC RAS, Russia
|\Virtual appliances management system with|
mechanisms of computational resources
distribution| [11:10-11:25]

A. A. Moskouvsky, A. Y. Pervin, IPS RAS, Russia

in__GRID

[The usage the expert-analytical system for] [Ihe Internet presentation of the data of|
eophysical monitoring underground pipelines| [cosmophysical monitoring from Russia Far|

technical state| [10:20-10:35]

N. Demchenko, Ukhta State Technical University, Russia

An Image rocessing algorithmic method for]
[exploration of mineral deposits| [10:35-10:50]
A. Pouyan, M. Ziaii, M. Ghaviandam, Shahrood
University of Technology, Iran

|Application of 1mage processing method for|
lexploration of oil and gas in south-west Iran|
[10:50-11:05]
A. Esmaeil-Zadeh, M. Ziaii, F. D. Ardezhani, Shahrood
University of Technology, Iran

|GIS “Gold deposits Magadan district: development|
[11:05-11:20]
1. Golubenko, N. Goryachev, B. Palymsky, A. Zinkevich,
North-East Interdisciplinary Science Research Institute
(NEISRI FEB RAS), Russia

[Web and GIS technology application in geomagnetic
investigations of Late Cenozoic Pacific submarine

[11:25-11:40]

S. Smirnov, A. Ivanov, A. Moskvitin, Institute of
Cosmophysical Researches and Radio Wave Propagation
FEB RAS, Russia

11.40-12.00 Tea and coffee break

12:00-14:15 Parallel session 5.1. (continued): GIS, Al Methods
in Geosciences. Problems of Geoinformatics in Seismology and
Geoecology

Co-chairs: J. Bonnin, Institut de Physique du Globe, Strasbourg

University, France; D. Rundquist, Vernadsky State Geological
Museum RAS, Russia

UInvited lecture: Construction of scenarios forl

|Ukrainian state and regional development|

volcanoes| [11:20-11:30]

V. Rashidov, I. Romanova, V. Bondarenko, A. Palueva,
Institute of Volcanology and Seismology FEB RAS,
Russia

ased on the data of modeling of sustainable
development of Ukraine| [12:00-12:20]

M. Zgurovsky, E. Pereverza, A. Pasichny, National
Technical University, Ukraine




|Peculiarities in creation of transnational GIS Susing eoinformation  technologies  of eomagnetic]
inera esources, etallogenesis an observations in “Boro eophysica servatory|

[Tectonics of North-East Asia” as an example)| [13:50-14:10]
[12:20-12:40] S.  Anisimov, E. Dmitriev, “Borok” Geophysical

V. Naumowva, R. Miller, M. Patuk, M. Kapitanchuk,
D. Nokleberg, A. Khanchuk, L. Parfenov, S. Radionov,
Far East Geological Institute FEB RAS, Russia
|Intellectual analytical geoinformation system “Earth|
[Sciences Data for the Territory of Russia’)| [12:40-
13:00]
A. Beriozko, A. Soloviev, R. Krasnoperov, A. Rybkina,
E. Kedrov, E. Bolotsky, GC RAS, Russia
|ForestlS — information system with GIS elements|
[for wood industry] [13:00-13:15]

1. Sadovenko, D. Kryuchkov, V. Chuprov, D. Nutrikhin,
V. Ermakov, OJSC “Mondi Syktyvkar”, Russia
|Development of geoinformation technology of]
[selecting sites of underground nuclear waste]
[13:15-13:30]
V. Morozov, S. Belov, E. Kamnev,
V. Tatarinov, GC RAS, Russia
[From digital maps to databases| [13:30-13:45]
G. Brekhov, A. P. Karpinsky All-Russia Geological
Research Institute (VSEGEI), Russia

1. Kolesnikov,

Observatory, Russia
14:00-15:30 Lunch

15:30-17:40 Parallel session 5.3: Transition of World Data
centers to World Data System

Co-chairs: D. Clark, World Data System Transition Team,
NGDC, USA; V. Nechitailenko, Geophysical Center RAS,
Russia

IInvited lecture: The new ICSU World Data System:
A world-wide community of excellence for datal
issues| [15:30-16:00]

J.-B. Minster, N. Capitaine, D. Clark, ICSU World
Data System Transition Team, Scripps Institution of
Oceanography, University of California, USA

|Current activities at NOAA’s National Geophysicall

[16:00-16:20]
Ch. Foz, NOAA National Geophysical Data Center, USA

World Data Centers of Obninsk and their role in
lenvironmental data support| [16:20-16:40]

(IS evolution trends by the example of ESRI

[13:45-14:00]
A. Leonov, LLC “Data+”, Russia
Seismic activity and geodynamics of catastrophic

[earthquakes’ regions in Central Asial [14:00-14:15]

Yu. Gatinsky, D. Rundquist, G. Vladova, T. Prokhorova,
Vernadsky State Geological Museum RAS, Russia

12:00-14:10 Parallel session 5.2. (continued): Geomagnetic
Observations, Geoinformatics and Virtual Observatories

Co-chairs: J. Zlotnicki,
IZMIRAN, Russia

CNRS, France; V. Kuznetsov,

Invited lecture: New approaches to look into the|
[Earth’s magnetic field| [12:00-12:30]
M. Mandea, Helmholtz-Zentrum PotsdamDeutsches
GeoForschungsZentrum, Germany

|Concept of creation of the Atlas of Earth’s main|

magnetic field| [12:30-12:50]
S.  Awvdyushin, A. Guishiani,

E.  Zhalkovsky, V.

Kuznetsov, V. Snakin, A. Khokhlov, Fedorov Institute of
Applied Geophysics, Russia
Detection of hardware failures at INTERMAGNET]

stations: application of Al techniques to

[geomagnetic records study] [12:50-13:10]
A. Soloviev, Sh. Bogoutdinov, S. Agayan, A. Guishiani,
E. Kihn, GC RAS, Russia
Feasibility of geomagnetic forecasts: a
[13:10-13:30]
J.-L. Le Mouél, V. Kossobokov, IPGP, France
|Global Access to Geomagnetic data — Concept and]|
[fmplementation of a Virtual Observatory] [13:30-
13:50]
V. Petrov, V. Papitashvili, IZMIRAN, Russia

ractica

M.  Shaimardanov, A. Sterin, A.  Kuznetsov,
A. Kovalev, All-Russia Scientific Research Institute
of Hydrometeorological Information WDC (RIHMI-
WDC), Russia
[World Data Centers in the United States| [16:40—
17:00]
D. Clark, World Data System Transition Team, NGDC,
IVVB%%Ukrame as a part of Russian-Ukrainian WDC(|
[segment| [17:00-17:20]
M. Zgurovsky, K. Yefremov, A. Pasichny,
Technical University, Ukraine

[World Data Centers for Solar-Terrestrial Physics

an sics of Soli arth on a way to the Wor

Data System)| [17:20-17:40]
N. Sergeyeva, E. Kharin, A. Govorov, L. Zabarinskaya,

T. Krylova, A. Rodnikov, I. Shestopalov, GC RAS, Russia
17:40-18:00 Tea and coffee break

National

18:00-19:00 Russian-Ukrainian WDC Council meeting

20:00 Dinner party
Saturday 6 June, 2009

08:30-11:00 Session 6.1: Global Changes, Climate and Weather
in the Solar-Earth System

Co-chairs: 1. Mokhov, Obukhov Institute of Atmospheric
Physics RAS, Russia; J.-B. Minster, Scripps Institution of
Oceanography, USA

[Invited lecture: Diagnostics and modeling of naturall
|and anthropogenic climate Changesl [08:30-09:00]

1. Mokhov, Institute of Atmospheric Physics RAS, Russia




[Nature of Mass Extinctions in the Earth’s History

E Lessons of the Past for Human Race in Futurel
[09:00-09:20]
A. Grachev, IPE RAS, Russia

Project of geophysical monitoring of the territory
of Sochy—Krasnaya Polyana area (Sochi-2014)
[09:20-09:40]
G. Demyanov, V. Savinykh, Kh. Yambaev, Moscow State
University of Geodesy and Cartography (MIIGAIK),
Russia

|Global climate change and long-term risks o
negative dynamics of emergency situations in the

territory of RF]| [09:40-09:55]

V. Bolov, G. Demyanov, V. Savinykh, Kh. Yambaev,
All-Russia Center of Monitoring and Predicting of
Natural and Man-made Emergencies at the Ministry
of Emergency Situations of RF (Center “Antistikhia”),

Russia
Study of processes of formation of secondar
[aerosols in background regions| [09:55-10:10]
Yu. Lyubovtseva, V. Zagainov, A. Lushnikov,
T. Khodzher, GC RAS
*
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Century trends
geomagnetic activity

Global volcanism and seismicity:
and relation to solar an
[10:10-10:25]

S. Belov, I. Shestopalov, E. Kharin, SGM RAS, Russia

[Influence of cosmic plasma on the atmosphere of the|
[10:25-10:40]

A. Krivolutsky, Central Aerological Observatory (CAO),
Rosgidromet, Russia

|Climatic changes in southern seas of Russial [10:40—
10:55]

A. Kostianoy, A. Ginzburg, S. Lebedev, I. Nezlin,
N. Sheremet, Shirshov Institute of Oceanology RAS,
Russia

10:00-11:00 CODATA

11:00-11:30 Closing session. Discussion and conference closing

11:30-12:00 Tea and coffee break



MexayHapogHas koHdepeHLus

NTOIN 3JIEKTPOHHOIO

FEEO®PN3NYECKOIo rogAa

Mporpamma koHdepeHunn

Yeteepr, 4 ntona 2009
09:00-09:30 OTkpbiTne koHepeHLUN

Chair: A. T'Bumnanu, wi.-kopp. PAH, Tupekrop I'Il PAH,
Poccus

Ob6mmasi wHoOpMmanus: DIIEKTPOHHBIN reodusnye-
ckuit rox B Poccun [09:00-09:15]

IIpuBercrBUs:

A. B. Ozxanxun, mop Ilepecnasis-3amecckoro

A. O. Inuxo, akan., akagemuk-cekperapb OTje/ieHus HayK
o 3emsie PAH

A. Hcemaun-3ade, T'enepanbubiit cekperaps MI'T'C

2K.-B. Muncmep, MCH, CIIIA

B. Matiep, HarmoHaIbHBIN Hay YHO-UCCJIEI0BATE/ILCKAM IIEHTP,

®Ppannusa

M. 3. 3eyposckuii, akan. HAH, Hanponanbubiii Texaude-
CKHif YHUBEPCUTET, Y KpanHa

C. M. Ab6pamos, an.-kopp. PAH, UncruryTr nporpamMmHbIX
cucrem PAH, Poccus

09:30-11:30 lMnenapHas ceccus 4.1: Ntorm v npogonxeHue
D/IEKTPOHHOTO reodn3MHECKOrO roAa

Co-npedcedamesu: A. O. Tumxo, NP3 PAH, Poccus;
M. 3. 3ryposckwii, akag. HAH, HaruonasnbHbril TexHuIe-
CKWif YHUBEPCUTET, Y KpanHa

lIpurnamennbin_nokaan: lIpobaemsl, crosimue rie-
pen LEHTpaMy JAaHHBIX 110 HayKaM O O€MJIE, OKe-

aHe U KocMu4ueckomy npocrpascTsy| [09.30-10.00]
K. ®oxc, HanmoHambHBIN IEHTP TeOdU3NIECKUX JaH-
woix, CIITA
IlpuraanieHusblii JOKIaA: DIEKTPOHHBIN reodusnye-
CKHMI TIoJ: HACTOAIINNA MOMEHT U INepPCHEKTUBDI
[10.00-10.20]
1. @oxc, Boicokoropnas obcepsaropusi HarmonabHOro
meHTpa arMocdepHbx uccaenopannii, CIITA
Hay4ynbie ocHOBBI 3(p(PEeKTUBHOro IIPUPOOAOINOJIL30-
BaHUsI, PA3BUTUsI MUHEPAJIbHO-CHIPHEBBIX pecyp-
COB, OCBO€HUSI HOBBIX MCTOYHUKOB IPUPOIHOTO U
TEeXHOreHHOro cbipbsi [10.20-10.50]
/. B. Pynoxsucm, I'TM PAH um. Bepraaackoro, Poccust

Me>x1yHapOOHBIM MHCTUTYT HPUKJIAJHOIO CHUCTEM-

HOro aHAJIN3a M JJIEKTPOHHBLIN Ie0MU3NUECCKUN

rox: BosmorkHoctu nuTerparnmu| [10:50-11:10]

A. B. Kpaostcumcerudi, Mexk1yHapOIHBIA UHCTUTYT PU-
KJIAJTHOTO CHCTEMHOTO aHajn3a, ABCTpus

MexaHusM obpa3oBaHUs CBEPXIyboKUX HedTeraso-
HOCHBIX OACCENHOB W KPWUTEpUU [JIS MX IHONCKA]
[11.10-11.30]

E. B. Apmiowxos, UP3 PAH, Poccus
11:30-12:00 MMepepbis (kodbe, valii)

12:00-14:00 MnenapHas ceccusi 4.2: INeKTPOHHbIN reodnsu-
yecknii rog, MexayHapogHblii nonsipublii rog, MexayHapoa-
HbIli rennocmsnyeckuii rog, MexagyHapogHbili rog naaHeTsi
3emns, MexayHapogHsblii rog acTpoHOMUM
Co-npedcedamesu: A. J1. Tsummanu, 'l PAH, Poccus;
K. ®okc, HamumonaabHbIil 1IeHTP reodU3NIECKUX JaHHBIX,
CIIIA

Ilpuraamienupiii gokaag: 90 jgeT MexK/IyHapOoIHOro
corpyauunvectBa B reopusuke [12:00-12:30]
A. HUcemaun-3ade, MexxyHapOJIHBIA COI03 TEONE3UU U
reodpusuku, epmanus

ObobuienHasi Moje b _auToccgepnl llenTpanbhuon u
Sanaasoit Esponsi [12.30-13.00]

M. Kaban, M. Tecaypo, U. Kynaxos, C.A.IL.JI. Knoy-
mad, VccienoBaresbckuii MEHTP O HAayKaM O 3emiie,
T'epmanus, U®3 PAH, Poccust

Obpa3zoBaHue TJIyOOKOBOIOHLIX BIIAJMH HA BOCTOKE
AMepa3uiiCKOTO bacceilHa B pe3yJbTaTe SKJIOTH-

|TM3an U HU>KHEUW 4YacTU KOHTUHEHTAJbHOU KOPBbI|
[13:00-13:20]
E. B. Apmiwowros, U®3 PAH, Poccus
DI'l'-Adbpuka: npodsieMa 3JEeKTPOHHO-IN
orcraBanns Haykm B Adpuke| [13:20-13:40]
Y. Bapmon, M. Ilemumoiudve, JI. Kompean, II. Doxc,
ABcTpasuiickuii TOCylapCTBEHHBIN yHUBepcuTeT, AB-
cTpasus
|OnbIT DpaKTHUYECKOro MCIIOJb30BaHUS IeJinoreodu-|
3UYeCcKNX MH@OPMAIMOHHBIX PECYPCOB B padoTe

EeHTEa HEOI‘HOSOB reo$n3nquKon OBCTaHOBKI/I

MN3MUPAH)| [13:40-14:00]
B. JI. Kysneuyos, A. Beaos, C. II. I'niidaw, UBMUPAH,

Poccust

OBOI'O

14:00-15:30 Obepg,

15:30-17:15 [MnenapHas ceccusi 4.2: INeKTPOHHbIN reodnsu-
Yecknii rog, MexayHapogHblii nonsipublii rog, MexayHapoa-
Hblii rennodusnyeckuii rog, MexayHapogHblli rog niaHeTbl
3emas, MexpayHapogHbiii rog actpoHomun (npogoskeHue)
Co-npedcedamenu: E. B. Apriomkos, U®3 PAH, Poccus;
M. Masngea, UccienoBare/ibCKuii TEHTP MO HayKaM O 3eM-
se, l'epmanus
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[MncdopmanmonHas cucreMa AaHHBIX MexXayHapos-|
[roro monspuoro rogal [15:30-16:00]

M. 3. llatimapdaros, A. M. Cmepun, H. H. Muxainos,
H. II. Kosaares, BHUNT'MU MII/I, Poccus

|Yuactue Muposbix neHTpoB gannbix 'Ll PA
B_IIporpaMme “Me>K 1y HapOAHBIN HOJSIPHBIM T'O

2007—2008”| [16:00-16:20]

E. II. Xapun, JI. II. Babapunckasn, T. A. Kpwvnrosa,
H. A. Cepeeesa, A. I. Podnuxos, HU. II. Illecmonanos,
T'll PAH, Poccus

T'eomeTrpusanus POy KTUBHOM 3aJIeXKu
reoJioro-reoPu3nIecCKuM JaHHBIM
CKOT'O0 MECTOPOXK/IeHUsI B paMKax pa3pabGoTaHHOI
nHQPOPMAIMOHHO-aHAJIUTUIECKONH CUCTEMbI
A. U Jeemsannuxos,

TeXHUYECKHil yHuBepcuret, Poccus
|Tabauibl CEeKTOpHOU CTPYKTYPbhl ME>KIIJIAHETHOTO|

[MarHUTHOTO ITOJISI 110 T€OMarHNTHBEIM N3MEPEHUEM]|

B. U. Odunvos, A. H. 3atives, USMUPAH, Poccus
|9KcTpEMaJIbHbIE COOBITUSA B OKOJIO3EMHOM KOCMUYe-|

o
BoiiBoxk-

YXTUHCKAU TOCYJapCTBEHHBIH

[smeHeHusi KOODAMHAT MyHKTOB TIJI0DaJIbHOU _OT-
CueTHOUN OCHOBBI KaK WHIUKATOP TJ100AJILHBIX 13-

[MeneHUl U _KauecTBa reofe3maecKuX HaOJII0deHun

[16:20-16:40]

B. U. Kagman, E. H. I[uba, THUNT'AuK, Poccus

Hearenbnocte POPU B mnoanep>kke mHOGOpMaTH-
KM U MEXKVMCLIMIINHAPHBIX UcciiefqoBannii [16:40—
16:55]
I0. I Cmemanun, Poccuiickuii dpoum dpyHIaMeHTaTb-
HBIX HccyenoBanuii, Poccust

|AcTpoMeTputieckue, reopusndecKue MaTepuaJbl Ha-
OJr0AeHNY, JONOJIHSIomMUe (POHJ reOANHAMMYE-
[cxoit undopmarun| [16.55-17.15]

IO. H. Ascrox, U. U. Cysoposa, 3. II. Ceemaocarosa,

NP3 PAH, Poccus

17:15-17:30 Mepepbis (kodbe, Haii)

17:30-19:30 Crenposas ceccus 4.3

Ipedcedamenw: B. H. Tarapunos, I'll PAH, Poccus

|0 maTemaTuyeckou opMan3aluy IMoJ00usI 3amu-|

|ckom mpoctpancTBe: OnpenesieHue, peaju3anusi,|

[BO3SMO>KHOCTH IIPOTr'HO33q]
B. H. Hwxos, UIBMUPAH, Poccus

|Pazpaborka mH@MOPMAIIMOHHON CHUCTEMbI KOMIIJIEKC-|
[HBIX reoPU3NIECKNX HADJIIOEHNN HA TEPPUTOPUH|
[Kamgarkul
I H. Konwinosa, B. FO. Heanos, B. A. Owxo, Kamaar-

ckuii ¢punuan leodpusnyeckoii ciayx6s1 PAH, Poccust
IlpumMeneHne MeTOmOB KOCMHMYECKOUW TeOJe3UuM IJIs|

|aHaIM3a aBMXKEeHUN U nedopManuy 3€MHOM IO-|
P. U. Kpacnonepos, I'll PAH, Poccus
\Madopmanmonabie pecypchbl KamMyaTckoro pusnasia)
'eodpnsuueckon ciayk061 PAH B cetu WHTEepHET|
I0. A. Kyzaenxo, Kamuarckuit punmman ['eopusnyueckoit

ciyxk661 PAH, Poccus
[Basza manHbIX U pe3yJbTaTbl MAarHUTOTEJLJLY PUYECKO-|

[ro MoHuTOpMHra Ha buIillkekckoM IporHocTude-|

ICKOM 110JIMIT'OHE

b. C. Ceemos, FO. U. Kyxca, B. H. Odunyos,

|Co3maHue I11eHTPaJIn30BAHHOIO KAaTaJIora aJITOPUT-|

Cer JIEKTPUYIECKOro m cemcMmIeckKoro CI/II‘HaJIOBl

IMOB 00pPabOTKM reodPU3NIYECKNX JTAHHBIX|

(Kopundckuii 3aaus, I'perusi)|

M. /. Kosanenxo, A. JI. I'suwuanu, II. P. Bozoymdu-
nos, Il. Beprap, XK. Baomnuru, NP3 PAH, Poccus
IIpuMeHeHnEe MeXKaMCIIMOJIUHAPHON 0a3bl JAaHHBIX|
/IS IOCTpOEHUsI Te€OAMHAMUYECKNX MOJeJIeH aK-|

TUBHBIX KOHTUHEHTAJILHBIX OKPAH 3eMJIH|
A. I Poonuxos, H. A. Cepeeesa, JI. II. Babapuncras,

T'll PAH, Poccust
|PacipesiesieHHbIE XpaHUJINIIIA JAHHBIX 00 OKPY2Kalo-|
JI. II. Medsedes, 'l PAH, Poccust

A. FO. Jlebedes, A. E. Bepesxo, I'll PAH, Poccus
|PazpaboTka peakTopa reojioro-reopu3ndecKmnx Mo-|

M. U. Bapabaros, C. I. Kydeaun, YXTHHCKHN rocyiap-

CTBEHHBIN TeXHUYeCKuil yHuBepcureT, Poccus
MeToab!l mcciegoBaHUsT MUPOBBIX U PEruOHAJIbHBIX|

IKaTaJIOrOB 3€MJIETPACEHUN|
1. I Jaodvkos, A. B. Muxeesa, VlHCTUTYT BBIYUC/IH-
TEJILHOI MaTeMaTUKK U MaTeMaTudeckoii reopusuku CO

PAH, Poccus
|PernonasibHasi cipaBO4YHO- NMH(MOPMAIITMOHHAsI CUCTE-|

MudopmamoHHO-COTOBasi CTPYKTYpPa JIMHTBUCTHAYE-
[ckoro obecnieuenus B HaykKax o 3emJie B IJI00aJIb
A. B. Beceaosckudti, /. A. Kysvmuna, UI'EM PAH, Poc-

cus
IOGHaE!}KeHI/Ie 1 aHaJIM3 KPYITHBIX I‘eoMaI‘HI/ITHbIEI
|COBI:ITI/II/I MEeTOJAaMM1 HeYeTKOU J'IOI‘I/IKl/Il

P. K. Kyavwunckut, E. 1I. Xapun, U. 1I. [llecmonanos,
C. M. Aeasn, III. P. Boeoymdunos, A. /JI. ['suwuanu,
T'll PAH, Poccust

|loobIua maHHBIX 00 OokpYy2Kkaromien cpeae l'pugl
A. Ilotida, T'11 PAH, Poccus

Iloaxoanbl IO CO3aHNI0O METaJaHHBLIX B 00JIACTH r'eo-|
brsnKy
E. JI. Basunaos, A. E. Kobeaes, BHUUT'MUW MII/I, Poc-
cHst

[Ma O COCTOSTHUM MATrHUTHOTO II0Jisi, MOHOC(EPHI H|
[mMOJISIpHBIX CUSIHUM IO Tepputopun Kapckoro mo-|
[ps1 1 mosryocTpoBa Awmaui|
A. H. Batiues, B. I'. I[lempos, B. U. Oduruos, B. A. Illu-
aumos, A. C. Amuanmos, O. A. Tpowuues, A. C. dn-
orcypa, USMUPAH, Poccust
[OcHOBRI OHMMAHNSA I'€OJOrHMYEeCKUX 3HAHNUM B reo-|
[Jlormyeckux oO0ydJaroImmux KOMMIJIEKCAX|
A. A. Hucapes, B. H. /[ydeyxruti, Poccuiickuii rocymap-
CTBEHHBIN Te0JIOTOPA3BEOYHbBIN YHUBEPCUTET, Poccust
T'pu HamOoJiee AJIMHHBIX TeMIEePATYyPHbIX psiia EB-|
[pombl, TOoATBEp2K HatOIIIE BO3JefiICTBE NHTEHCUB-|
[HOCTH COJTHECYHOTO N3JTyJdECHUs|
K.-JI. Jle Moyaav, B. I. Kocoboxros, B. Kypmudio, I1a-
prKcKuit nHCTUTYT busuku 3emin, Ppannms
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[D7ekTpudecKasi _ cocTaBJidiollas _ permoHajbHoro| |MexanusmM BbIHy>K/1€HHOU 3HJAOI€HHOUM aKTHMBHOCTH|
3eMJin 1 OO'bsICHEHHME BPEMEHHBIX Bapuanui Ha-

C. B. Awucumos, H. M. Illuxosa,
obcepBaropus “Bopok”, Poccust
'eodbusuyveckun neurtp PAH: ncropuss u coBpemeH-|
A. C. Kydawun, T'll PAH, Poccus
MM OopMaIIMOHHO-BBIYNCJINTEJIbHAS CHUCTEMA AaCCH-|

T'eodusnaeckast

[6romaeMbIX TJ106aILHBIX TPUPOSHBIX IPOIIECCOB]

0. B. Bapxun, ACTpOHOMUYECKUI WHCTUTYT HUM.
IIIrepudepra, Poccust
[Bupryansnasi  siekTpoMarHuTHasi __aboparopusi

.. e ——
JIA aHaAJIN3a ITOCJIEeJICTBUN N3BEP2KEHNUU BYJIKAHOB,

[Munsitu  gaHHBIX M3MEpEeHUN AUCTAHIIMOHHOrO)|

[1_3eMJieTpsiceHuy|

BongupoBanuss VIBC-12|
B. U Azowxos, C. A. Jlebedes, E. H. Ilapmysun,
E. A. Bomeunosckuti, A. B. I'yces, B. II. Illymases, A.
b. Bazaposa, IHCTUTYT BBIYUCIUTEIHLHON MaTEMATUKU
PAH, Poccust

IIpoexkT ALTICORE: Kacniunckoe mope|
A. B. Kypaes, 2K.-®. Kpemo, C. A. Jlebedes, A. I. Ko-
cmanoti, A. U. Dunsbype, H. A. Illepemem, P. Mame-
dos, E. A. 3axaposa, JI. Pobaoy, @. Jluapd, C. Kan-
manm, M. Bepowce- Heyen, I'ocynqapcTBEHHBIN OKeaHOTpa-
dbuueckuit nacruryt, Poccusi, Tymy3ckuit yHuBepcurer,
Dpanrust

IIpoekt ALTICORE: Hepnoe mope|
A. U. Tunsbype, A. I. Kocmanot, H. A. Illepemem,
C. A. Jlebedes, Nncturyt okeanonoruu PAH, Poccus

K. Baomnuwu, A. JI. Tsuwwuanu, I. Bapeemesuc,
P. Cunxa, T. Hazao, /. Kcyebun, U. Cacati, P. II. Cun-
ex, P. Coauduym, JI. @ewne, II. P. Bozoymdunos,
II. Heemo, @. @axe, C. M. Aeaan, II. Bepnap,
M. Ilappo, 2K.-JI. Jle Moysab, HarmonaabHbIN HayIHO-
HCCJIeIOBATENIbCKII eHTp, PpaHius

|PopMupoBaHue eAMHOro MH(OPMAaIMOHHOTO IIPO-|
[crparcTBa cetn mapraepos MIL/I-Y KpauHal
M. 3. Beyposcrui, K. B. E¢pemos, HanmonanbHbI TEX-
HUYECKUIl YHUBEPCUTET, Y KDAnHa

|Ba3bl maHHBIX pPaACTPOBBIX I€OJIOTMYECKUX KapT HAa|
IreppuTopun Poccunckon ®eaeparmu|
B. B. Cneowcxo, I. B. Bpexos, H. U. Bepesiox, ®PI'VII
“BCEI'EN”, Poccust

|'eoipocTpancTBEHHBIE

pPecypchbl  CeBEpPO-BOCTOKA|

LIpoekt ALTICORE: BapenneBo u besoe mops|
C. A. Jlebedes, A. I Kocmsanoi, A. H. DIunsbype,
. II. Medsedes, H. A. Ilepemem, C. H. Ilaypo, I'l]
PAH, Poccust

A. C. Bunxesun, U. C. I'oaybenro, Cesepo-BocTounblii
KOMILIEKCHBIH — HAYYHO-UCCIIEOBATEILCKUIA ~ UHCTUTYT

JBO PAH, Poccus

[Moaenu reHepanuu CTENEHHbIX pacHpejie/IeHuN B

pyZio- u HedTereHese: OT MOPOXKAAIOINUX MeXa-
[HII3MOB K NPOTHOSHBIM HHPpU3HaKaM]|

M. B. Pookun, U. A. Bomos, E. M. I'paesa, JI. M. Jla-
oynyosa, A. P. Illamazuysan, U1 PAH, Poccus

|ObHapy>keHNEe IIOA3€MHBIX IYCTOT B pPaNOHE 3JIEK-|
[rpocTaHIMil ¢ TOMOLIBLIO NCKYCCTBEHHON HeHpoce-|
[T TIO TpPaBUMETPNICCKUM TaHHbBIM]|
A. Xaodowcuan, K. Jlyxac, Ucnamckuit yuusepcurer Asa-
na, Upan

[Onpenenenue croxacTuyueckoil HENpPEpPLIBHOCTU Me-|
[romamu HeueTkol Joruku U reopuszMIEcKe TpU-)
A. U. Kaean, C. M. Azaan, III. P. Boeoymdunos, I'l]
PAH, Poccusa

|0O11eHKa 0obObeMa W3BEP>KEHHBIX HPOAYKTOB, 0O0pa-|
3YIOIUX HOCTPOMKY BYJKAHOB Ha IIPOTS>KEHHBIX|
ropabIX xpebrax]|

u. C. Ymxun, C. A. ®edomos, JI. U. Ymxuna, D3
PAH, Poccus

()

[ruyeckuX McCcJIeJOBaHUAX Ha Y paJjie)
B. H. Moposos, JI. M. Jlabywyosa, B. H. Tamapunos,
T. A. Tamapunosa, I'll PAH, Poccns

MeTo1bI NCKYCCTBEHHOT'O MHTEJLJIEKTA B IPUMEHEHU N
K 3JIEKTPUYECKUM CUTHAJIAM, CBI3aHHBIM C TEKTO-
HUYEeCKUMHU IIPOLECCaAMU
A. /. I'suwuaru, L. P. Boeoymdunos, 2K. Bromnuxu,
T'll PAH, Poccus

rcKpeTHBIN MaTeMaTUYeCKHN aHAaJJIu3 U reodus3u-|
[IECKUC NTPNJIOZKCHIA|
A. JI. T'suwuanu, C. M. Aeasn, III. P. Bozoymdumos,
T'll PAH, Poccust

Pazpaborka reomndopuamumonHoit cucrembl “Ceii-
cMu4dHOCTh Maraganckoii obsacti”. Bosmoxk-
HOCTH €€ IIPAKTUYECKOTO MCIOJIb30BAHUSA
B. M. Hlapagymdunos, CeBepo-BocTodaHbIi KOMIIIEKC-
HBIII Hay4HO-uccaenoBaTenbckuii macturyt JIBO PAH,

Poccust
|Kpusuc B Haykax o 3emJjie B 300Xy aJbTUMeTpHude-|

[ckux m3mMepenunt u myTH ero npeonoseHusl|
0. B. bBaprxun, ACTpOHOMHYECKHII WHCTUTYT WM.
IIrepubepra, Poccus

lIpuMmeneHne MeTOOOB AaHHU3O0TPOIIHOU MAarHUTHOM|
[BOCHTPUNMINBOCTI U151 NICCJICOHOBAHNST MECTOPOXK-|
|meHun xpoma B oro-socrouHomMm lVpasne|
M. Buaiiu, M. Cadezuan, A. I'apub-Boayx, Haxpynckuit
YHUBEPCUTET TexHojoruu, Vpan

Peakiusi BHEIIIHEN NOHOC(EPHI HA TPOIIMYECKNE YpPa-
[ramer mo manEbIM JoKadbHOM 6asbl MMC3 KocMoc
11809
B. M. Kocmun, I. Beases, O. 4. Osuapenxo, E. II.
Tpywruna, UBMUPAH, Poccus

oJIrocpoYHbIn  ITPOrHO3 MO COJIHEYHOU AaKTHUBHO-|

CTHINCIIA _aHOMAIBHBIX THIPOMETEOPOIOTTE
CKIX COOBLITHII Ha TeppuTopuu Poccun)

B. M. Kocmun, B. C. Cxomaposcruii, UBMUPAH, Poc-
cus

[Mlccnenoanue mnepuoauyecKuX CMeIeHHW LeHTpPa|
3eMIul

C. K. Tameesan, Nucruryr acrponomun PAH, Poccus
AHann3 peruoHaJIbHBIX OCODEHHOCTEN JAUHAMUKU

riiobasbHOro u3MeHeHus Kjaunmara aisa Kasaxcra-

Ha 3a nepuoy 1890-2008 rr.

B. U. Epxros, ApKaJabIKCKHUil TOCYJapCTBEHHBIN IIe1aro-

rudeckuii nHCTUTYT, Kazaxcran

\Y%

13



M cxonubie naHHbie ATJ/iaca rJIaBHOTO MArHATHOTO I10-|

[Acnonb3oBaHme cucTeM KBa3WpPEaJIbHOI'O BpEMEHH|

E. A. 2Kaaxosckuti, B. II. Toroexos, T. H. Bowdapo,
A. B. Xoxzaos, B. HU. Huxugopos, A. E. Bepesko,
A. A. Conosves, 3. C. Boaomexut, 'l PAH, Poccus

[1J151_OLIEHKM BO3AEWCTBUs CHUJILHBIX 3€MJIETDsICE
Huil Ha ryiobasbHoM yposme| [09:00-09:20]

H. U. ®ponosa, B. U. Jlapuonos, 2K. Bowrnun, Nacturyt
dbusuku Semun, Yausepcurer Crpacbypra, Opanius

|Jlornyeckasi crpykrypa I'VMIC obuiero Ha3Ha4deHUsl|

|Ha npuMepe I‘eO.TIOI‘O-I‘eOMOEQZOJ'IOI‘I/I‘{QCKOIVI OI.[eH-l
|KI/I CJIO2KHOI'O M0p$0TeKTOHI/I‘IeCKOI‘O paI/IOHa

[CeonncopManuoHHbIe CUCTEMBI B MCCJIEJOBAHMSAX|
109:20-09:40]
B. M. Komasaxos, T. E. Xpomosa, II' PAH, Poccust

B. U. Huxugopos, FO. I. Cumoros, I'l] PAH, Poccus

[Lexnojiorus cozpanus IU@POBLIX KapT TJIABHOIO|
MACHUTHOI'O IIOJS 3€MJIN

E. A. XKanxosckut, B. U. Huxugpopos, A. M. Meps-
anti, A. E. Bepesxo, A. A. Coaosves, A. B. Xoxaos,
E. E. Xaaxoscxuti, O. B. Huxugopos, B. B. Cha-
wun, I. @. Mumenxo, II. A. Illapwti, B. P. Xpucanos,
B. A. I[Tamweun, 'l PAH, Poccust

[TpumeneHue 5/IeKTpOMarHUTHBIX METOAOB JJIsl MU~
[EuMmBanuy nocaeacTBUR 3eMuieTpsiceHnil. CoBep-
[MI€EHCTBOBAHNC SJICKTPOMAarHUTHBLIX METOOOB WC-|

CJieloBaHus 30HbL_CEACMMIECKOro sarTuiibsa_Ko-|

utdckoro sanusal [09:40-10:00]

K. Baomnuxu, A. J. INevwuanu, III. P. Bozoymdunros,
@. Jlu, P. Cunza, XK.-JI. Jle Moysab, Hanponanbublit
HayYHO-UCCJIEI0BATE/IbCKIN 1IeHTp, PpaHius

[CrpykTypa m naumHaMuka rJaBHOTO T'e€OMarHUTHOIO|
[IOJI=]
E. A. XKanaxosckuti, I1. A. Iapwi, B. B. Crnaxun, T'1]
PAH, Poccus

[BeicTpble MaMmenenusi riy6uHBL MOpsl B_OCaf0YHBIX]
[accefinax kak ciieicTBUE HOAHATUN U _MOrpy>Ke-
[Euii 3emmuoit Kopwl [10:00-10:20]

E. B. Apmiwowxos, II. A. Yexosuu, N3 PAH, Poccus

[Acnonb3oBanme pacnpenejeHHbIX BbIUUCINTEIbHBIX|

II/ICHOJ'IBBOBaHI/Ie SKCHepTHO-aHaJ'II/ITI/I‘{eCKOﬁ CHUCTE-|

CuCTeM IIpU MHBEPCHUM CENCMMYECKUX BOJIHOBBIX]|
U M. Asrewun, M. H. 2Kuowcuwn, B. H. Kopasun,
. 1. Medsedes, /JI. 0. Muwun, /. B. Ilepezydos,
K. U. Xoaodkos, UDP3 PAH, Poccus

MBI _JIJisi_T€0(PU3NIeCKOI'0 MOHMTOPMHIA TEeXHU-
IECKOTI'0 COCTOSIHUSI TOA3€MHBIX TPYOOIPOBOIOH

[10:20-10:35]
H. II. Jlemuenro, YXTHHCKHI TOCYJapPCTBEHHBIA TEXHU-
JecKuii yHuBepcuTeT, Poccust

|ICTpykTypa JoKajbHON ceTu MHCTUTyTa (PU3NKH|

|AJiropuTMUYECKUN METO OOpaboOTKU M300pa>keHumu|

B. H. Kopsaeun, . M. Aaewun, K. 1. Xonrodkos, D3
PAH, Poccusa
[PopMupoBaHne OoNTMMaJILHOIO HPOIeCCa KOHTPOJIs|

KadeCcTBa B CJOXKHDIX 1M CHMJIbHOCBASHDIX CHMCITCMAX]

C. JI. Muxanesckuti, Cankr-Ilerepbyprckuii Tocymap-
crBennblit [lonmmrexuuwyueckuit Y auBepcuret, Poccus

B_1ICCJIEIOBAHMSIX MECTODOXKAEHMI II0JE3HbIX WC-|
konaembix| [10:35-10:50]

A. Ioyan, M. Buatiu, M. I'nsuardam, axpynckuit yau-
BepcuTeT TexHosoruu, Upan

lIpumeHenne MeTOmOB OOpPabOTKM HM300parkKeHHU B
ucc1eI0BaHNSX MECTOPOXKAEHUN HePTH U ra3a Haj
loro-sanaze Wpanal [10:50-11:05)]

|AsiropuT™MHYecKass CHCTeMa  JAJisi  PacIliO3HaBa-|
[HuA aHOMaJaWKW Ha OCHOBE HEYeTKOW JIOIMKHI

(FLASAR)]
C. M. Aeasn, IlI. P. Bozoymouwnos, A. /I. I'suwuanu,

2K. Baomnuru, T PAH, Poccus
18:30-19:30 3acepatue 6ropo HIK P®

20:00 VxuH

MaTtHuya, 5 nroHs 2009

08:30-11:30 Mapannenshas ceccusa 5.1: TUC, meToabl nckyc-
CTBEHHOrO UHTEsINIEKTa B Haykax o 3emne. Bonpockl reonHdop-
MaTUKU B CEACMOJIOTN 1 Fe03KOJIOrnM

Co-npedcedamenu: B. B. Haymosa, JIT'1 JIBO PAH, Poc-
cust; A. Memann-3ane, MexIyHAPOJIHBIH COI03 Te0/ie3un 1
reodusuku, 'epmanus

|[LIpurnaineHHbId __AoOKJad: AHaau3 B3aUMOCBA3U
[Gombrx KOHIPAThbeBCKUX IUKJIOB PA3BUTHUA MMH-

[poBOH 5KOHOMUKM U C-BOJIH CUCTEMHBIX MUAPOBBIX]
kondpaukToB| [08:30-09:00]

M. 3. Beyposcrut, HampmoHabHBIN TEeXHUYECKUI YHU-
BEpCHUTET, Y KpanHa

A. Hemaun-3ade, M. Buatiu, D. . Apdescanu,
[Mlaxpynckuit yuupepcurer Texnosoruu, Upau

I'NC  “baaropogsomeraibHble  MeECTOPOXKIEeHMs|
[Maraganckoit obxactu’| [11:05-11:20]
. C. Toaybenxo, H. A. Topsauwes, B. @. [larvimcrud,
A. C. 3Bunresuu, CeBepo-BoCTOUHDBINI KOMILIEKCHBIN
HaydHO-UCCaenoBarensckuit  mHcruryr JIBO  PAH,

Poccusi
|Beb- nu I'MC-TexHOoJ0rnu B reOMarHUTHBIX MCCJIEI0-|

BaHUX MO3JHEKANHO30MCKNX MOABOIHBIX ByJIKa-|
HoB Tuxoro okeana| [11:20-11:30]

B. A. Pawudos, U. M. Pomanosa, B. U. Bondapenxo,
A. A. Ilaryesa, IHCTUTYT BYJIKAHOJIOIMH U CEHACMOJIOTUN

JIBO PAH, Poccus
11:30-12:00 Mepepbis (kodbe, Haii)

08:30-11:40 MapannenvHas ceccus 5.2: pua-cucrtemsl
Co-npedcedamenu: M. H. 2Kuzxuu, 'l PAH, Poccust; M. Tle-
TuTauabe, Hannona pHbIN HAy IHO-UCCIEIOBATEIbCKUI IEHTD,
DpanImst

\IIpursianienubin gokJjaa: O63op npumeneHus |'pua-|

[08:30-09:00]

M. Iemumdudve, X. Illsuxmenbeps, HanmoHaabHBII
HayIHO-UCCIIeI0BATENbCKUI 1eHTp, Ppannus
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aHHBIX 00

[I3Bnedyenne m WMHTerpauus apxXuBOB
foxpy saiomel cpeae] 09:00-09:20)
J. Xmowuti, O. Xabana, M. [ueaan, B. Tpan, B. Iu-
Mmo, Wucruryr nndopmarukn Axagemun Hayk CiioBa-
kun, CioBakus

Passurue I'pug B Poccun [09:20-09:40]
C. M. A6pamos, NucruryTt nporpamMMmubix cucrem PAH,

Poccus
Paspgenennasi cucremMa XpaHeHUsl JAHHBIX

10:00]
K. Jlu, Ilpuncrouncknuii yuusepcurer, CIITA
|Knactrep npujio’keHMH O HayKaM O 3emJie B €B-|
[ponetickoit I'pua-undpactpykrype EGEE| [10:00-
10:20]
X. Ilsuxmenbepe, M. I[lemumdudve, Uncruryr Opayn-
rodepa, I'epmanns
O0Jiako OAaHHBIX [0 KOCMHYECKOI dusmuke
10:40]
M. H. >Kuotcun, I'll PAH, Poccust
[Cpun-cepsuce mapasiaenpbHO# BU3yaausanyuyu Hayd-|
[EB1X MaccuBoB ganHBIX U UbPOBLIX KapT| [10:40-
10:55]
A. H. Ioasxos, M. H. 2Kuorcun, C. Bepesun, /I. C. Ko-
xoeumn, /. II. Medsedes, /]. FO. Muwun, I'll PAH, Poc-

cust
l'eodpusuydeckue Moaem M IOTOKHM JAHHBIX B _cpeje|

|Fpng| [10:55—-11:10]
JI. 10. Muwun, 'l PAH, Poccust
[Cucrema ynpasienus cnenmajusupoOBaHHBIMU BUP-|

ITyaJIbHBIMHM YyCTPOMCTBaMHU C MEeXaHHM3MaMHu aK-|

cypcos| [11:10-11:25]
A. A. Mocxosckuii, A. IO. Iepsun, NTIC PAH, Poccus
\lIpeacraBisienne B ceru IHTEepHET JaHHBIX KOCMOMDU-|

[09:40—

[10:20-

PUHTE, TTPOBOWMOTO HA JTaIT6-
Hem BocToke Poccun| [11:25-11:40]
C. 8. Cmupros, A. B. Heanos, A. E. Mocksumun, Nu-
CTUTYT KOCMOMDU3NIECKUX UCCIIEIOBAHUNA U PACIPOCTPa-
wenus paguososn JIBO PAH, Poccus

11:40-12:00 Mepepbis (kodbe, Haii)

12:00-14:15 MapannensHas ceccus 5.1 (npogonxetue): TNC,
MeTOAbl WCKYCCTBEHHOrO MHTE/NEKTa B Haykax o 3emnae. Bo-
npockl reonHhOpMaTUKN B CEICMONOMMIA U FrE03KONOMUN
Co-npedcedamenu: 2K. Bounun, Uucruryr dbusukn 3emin,
Yuusepcurer Crpacdypra, @pannus; 1. B. Pyaaksuct, [T'M
PAH, Poccusi

[BocTounoit Azun’)| [12:20-12:40]

B. B. Haymosa, P. M. Munanep, M. H. Ilamysx,
M. FO. Kanumanuyx, /I. Hoxnaebepe, A. H. Xanuyx,
JI. M. Iapgpenos, C. M. Poduoros, J1aibHEBOCTOYHBII
reosornueckuit mactutyTt /JIBO PAH, Poccus

[NaTeniexTyasibHasi aHATUTUYECKAS T€OMH(OpMAIIY-

onHas cuctema ‘JlanHble HAyK O 3eMJie Ha Teppu-

ropun Poccun”| [12:40-13:00]

A. E. Bepesxo, A. A. Coaosves, P. U. Kpacnonepos,

A. U. Pwbruna, 3. O. Kedpos, 9. C. Bosomcrud, ['L]

PAH, Poccusa

|ForestlS — nundopmanmonHas cucreMa C 3JeMeHTaMu|
[reoundbopmaTuku B secHolt orpacan| [13:00-13:15]

U. A. Cadosenro, JI. B. Kprwuxos, B. E. Yynpos,
JI. H. Hympuxun, B. A. Epmaxos, OAO “Mouan
CJIIIK”, Poccust

|PazpaboTka na¢dpopManyOHHbIX TeXHOJIOTUN [JIsI BbI-
[bopa MecT noa3eMHON M30JSILUN_PaANOAKTUBHBIX]
lorxonos| [13:15-13:30]

B. H. Moposos, C. B. Beaos, E. H. Kamnes, 1. FO. Ko-
secrukos, B. H. Tamapunos, 'Ll PAH, Poccust
Ot 1udposbix kapT K 6azaMm gaHHbIX| [13:30-13:45]
I B. Bpexos, ®I'VII “BCEI'EN”, Poccus
|Tenpenun passutusa 'MC va npumepe ESRI| [13:45—
14:00]
A. Jleonos, OO0 “Hara+”, Poccust
|Cencmuyeckasi aKTHBHOCTb M TIe€OAWHAMUKA pau-
OHOB KaTACTPOMUUYECKNX 3€MJIETPSICEHUMN
rpanbHOit Azun| [14:00-14:15]
0. I I'aemunckud, /. B. Pyndkeucm, I. JI. Baadosa,
T. B. IIpoxoposa, 'TM PAH um. Bepnasckoro, Poccust

€H-

12:00-14:10 [lapannensHasi ceccus 5.2: [eomarHuTHble Ha-
6ntoneHnsi, reouHpopMaTuKa n BUpTyasbHble obcepBaTopum
Co-npedcedamenu: 2K. 3noranku, HanmonanpHbIi HayIHO-
uccienoBarenbekuit nenrp, Ppannus; B. /1. Kysuenos, U3-
MWPAH, Poccust

lIpuraamennbmmm_gokJjan: Hosble moaxonabl K Moe-
IMpoBaHNIO JaHHBIX 06 OCHOBHBIX MArHUTHBIX O]
six Beman| [12:00-12:30]

M. Mamndea, VccnenoBaTebCKuil IEHTP IO HAayKaM O
Bemute, l'epmanus

[Konnenuus cosganmns Atiaca rJiaBHOrO MarHUTHOLO|
noss 3emun| [12:30-12:50]

C. U. Asdwwun, A. JI. IN'suwuanu, E. A. 2Kaakosckudi,

B. JI. Kysneuyos, B. B. Cnaxun, A. B. Xoxaos, Uucturyt

npukJaiHoi reodpusuku um. Pesropona, Poccust
|BrisiBJIeHME anmapaTHBIX cOOEB B pab0OTE T€OMarHUT-|

Ilpuraamennbin  gokigaan: llocTrpoenue crienapues|

[HBIX CTaHunﬁ BcemupHou cetu IN TERMAGNET:l

[pa3zBuTHSI YKpauHbl M €€ PErmoHOB HAa OCHOBE)|

JaHHBIX MOJEJUPOBAHMUS IPOLECCOB_yCTORYINBOIO|
pasBuTus Y kpaunbl] [12:00-12:20]

M. 3. Beyposcruti, E. B. Ilepesepsa, A. M. Ilacuwrwii,
HanmonaibHblll TeXHUYIECKUN YHUBEPCUTET, Y KDAWHA

|Ocobennoctu co3gaHusi TpaHcHamuoHajabHbIX ['MIC
(1a npumepe cosmanus I'VC “MunepajbHbIe pe-

CYPCbI, MeETaJ/IJIO'€HE3UC M1 TEeKTOHHKAa CeBepo-

[ic MEe

OJTOB WICKYCCTECE

m [12 50-13:10]

A. A. Conosves, IlI. P. Boeoymdunos, C. M. Azaan, A.
. I'suwuaru, 3. Kun, I'l PAH, Poccust

[BosmozkHOCTE reoMarHUTHBIX HIpeACKA3aHUN: TpaK-|
[ruaeckuit nogxon] [13:10-13:30]

2K.-JI. Jle Moysav, B. I. Kocoboxos, Ilapuxkckuit macTH-
TyT pusukn 3emiin, Ppanius
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[docTyn kK MupoBoii ceT Ha3seMHBIX F€OMAarHUTHBIX]
[TaHHBIX ¥ BUpPTyaJibHbIE TeOMarHUTHBIE obcepBa-
ropun| [13:30-13:50]

B. I. Ilempos, B. O. Hanumaweuau, USMUPAH, Poc-
CUA
{leonHpopMaNNOHHbIe TEXHOJOrUM eOMarHUTHBIX|
HaGmiofenuit Ha reodusnyeckon obcepBaTopuul|
FBopok™| [13:50-14:10]

C. B. Anucumos, 3. M. JImumpues, l'eobusnyaeckas 06-
cepBaropus “Bopok”, Poccust

14:00-15:30 O6eg,

15:30-17:40 MapannensHas ceccust 5.3: Mpeobpazosarnne Mu-
pOBbIX LEHTPOB AaHHbIX B MunpoByto cncremy gaHHbIx
Co-npedcedamenu: J1. Knapk, [lepexoaHblit KOMUTET IIpUBE-
nennst MIIJI kK MupoBoii cucreme HaHHBIX, HalmoHabHbBINH
nentp reodusnyueckux panubix, CIIIA; B. Heuwuraiinenxo,
T'eocpusnuecknii nentp PAH, Poccus

\IIpuraamenubin nokiana: HoBas Mwuposasi cucremal

JAAHHDBIX Mexgzﬁagogﬁoro coBeTa HayKu: Ppac-
IIPOCTPpaHEeHUEe JaHHbIX COOE;HIGCTBOM crienuaJin-

cToB BbICOKOro KJiacca| [15:30-16:00]

XK.-B. Muncmep, H. Kanumen, /I. Kaapx, Ilepexoanbrit
komureT npusegernst MITT K MuUpoBoii cucreme JaHHBIX,
NMucruryr okeanorpadun Ckpunmca, CIITA

KlesarenbHocTh HanmonajbHoOro mnesrpa reodgpusude-|
[ckux mamneix arenrcrBa NOAA CIITA| [16:00-
16:20]

K. ®oxc, HanmmoHambHBIN IEHTP TeOdU3MIECKUX JaH-
uorx, CIITA

[MupoBbie IeHTPbI JaHHbIX B OOHUMHCKE M X POJb B
0GecriedyeHn JAaHHBIMUI 00 OKpPY>Kalolleil IpUPOI-

Hoi1 cpese| [16:20-16:40]

M. 3. Ilatimapdarnos, A. M. Cmepun, A. A. Kysneyos,

H. II. Kosanes, BHUUT'MU MII, Poccust

[Mupossie nenTpb! gaunubix 8 CIITA| [16:40-17:00]
/. Kaapx, Ilepexonmerit komurer npusenenus MILJI k
MUPOBOI CHCTEME [JAHHBIX, HalumoHa bHBIN IEHTD Teo-
dusnueckux gannbx, CIIIA

IMIL/I-YKpanHa B cocTaBe POCCHUNCKO-YKPAWHCKOTO|
[ksacTepa MIT| [17:00-17:20]

M. 3. 3eyposckuii, K. B. Eppemos, A. M. Iacuwrwii,

Hanpmonaibablil TeXHUYECKU yHUBEPCUTET, Y KDAWHA;

[MupoBble IIeHTPbI JaHHBIX 10 COJTHEYHO-3€MHOU DU~

SUKE 1N N3NKe TBEPAOM S€MJIN HA IIYTU B NpO-|

Byio Cucremy Hannbix| [17:20-17:40]

H. A. Cepeeesa, E. II. Xapun, A. B. T'osopos, JI. II. 3a-
6apunckas, T. A. Kpvirosa, A. I. Poonuxos, H. 1. Ille-
cmonanos, I'll PAH, Poccus

17:40-18:00 MMepepbie (kodbe, vaii)

18:00-19:00 3acepaHue coBeTa pPOCCUMIICKO-YKPaWHCKOrO Cer-
menta MU/J

20:00 Top>kecTBeHHbIA Y>KNH

CybboTa, 6 utonst 2009

08:30-11:00 Ceccusa 6.1: TnobanbHble U3MEHEHUA, KAUMAT 1
norofa B COJIHEYHO-3eMHON CUCTeMe

Co-npedcedamenu: 1. 1. Moxos, Uuctutyr dusmkm armo-
cdepor PAH, Poccusi; 2K.-B. Muncrep, acruryt okeano-
rpacdpun Ckpunrca, CIIIA

IIpursamensubin qokJjgaaa: JluarHos m mMoaeimpoBa-|

IHI/Ie €CTECTBEHHbBIX " aHTnOHOI‘eHHbIX HBMBHBHHﬁl
[08:30-09:00]

H. U. Moxos, Nacturyt dpusuku armocdepsr PAH, Poc-

cust
IIpuposa MmaccoBbIX BHIMUPAHUU OPraHU3MOB B reo-|

ctBy B Oyaymiem| [09:00-09:20]

A. @. I'paues, ND3 PAH, Poccus

IIpoekT reodusnyecKkoro MOHUTOPUHIA TEPPUTO-
puu Coun—KpacHononsiackuii paiion (Coun-2014)
[09:20-09:40]
I'. B. /lemvanos, B. II. Casunwz, X. K. Ambaes, M-
T'AuK, Poccust

[[mobanbHble M3MEHEeHusl KJMMaTa W J0JIrOCPOY-
[HbIe PUCKU (DOPMHUPOBAaHNSI HEraTUBHOW JIVMHAMU-
[ku_4apesBbluaiiHON _OOCTAaHOBKM Ha TEpPUTODUU
[09:40-09:55]

B. P. Boaos, Becepoccuiicknii IIeHTP MOHUTOPUHTA U TIPO-

rHO3UpOBaHusl upe3Bbrdaitubix curyaruit MUC Poccun

(Denrp “Anrucruxusa’), Poccus

[MccnenoBanmus mpoiieccoB 00pa30BaHUsA BTOPUYHBIX|
[aspozomneii B bonoBRIX paiionax] [09:55-10:10]

0. C. Jhwb6osuyesa, B. A. Bazatinos, A. A. Jlywnuxros,
T. B. Xooocep, I'll PAH
I J100a/1bHBIN BYJIKAHU3M U CEMCMUYHOCTH: BeKoBbi€|

TPEHABI U CBsI3b C COJHEYHON U T€OMarHUTHOM aK-|
TI/IBHOCTBIOl [10:10-10:25]

C. B. Beaos, U. II. Illecmonanos, E. II. Xapun, T'TM
PAH, Poccus;

|Bosgencreue KocMMYeCKOHU ILJIa3Mbl _Ha aTMocdepy|
[10:25-10:40]

A. A. Kpusoayuyrudi, llenTpasibHast a3poJiormdyeckas 00-
cepBaropusi Pocrugpomera, Poccust

|[KnumaTuieckue m3MeHeHUsI B IO2KHBIX Mopsax Poc-
[10:40-10:55]
A. I Kocmawot, A. H. Tunsbype, C. A. Jlebedes,
H. II. Hesaun, H. A. Illepemem, VlHcTUTYyT OKEaHOJIO-
run PAH, Poccust

10:00-11:00 Pabouas rpynna CODATA

11:00-11:30 3akntouuTensHoe 3acegaHue. duckyccusi n 3a-
KpbiTue KoHbepeHunn

11:30-12:00 MMepepbis (kodbe, valii)
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Challenges facing Data Centers in the
Earth, Ocean and Space Sciences

C. G. Fox

U.S. NOAA National Geophysical Data Center 325 Broadway,
Boulder, USA

NOAA's National Geophysical Data Center (NGDC), and its
associated World Data Centers, provides access to long-term
archives of geophysical data from a wide range of data providers
worldwide. The NGDC faces significant challenges in the volume
and complexity of modern geophysical data sets, which have
increased further with the recent International Geophysical Year
activities. Data volume challenges are being addressed using
more capable data archive systems such as the Comprehensive
Large Array-Data Stewardship System (CLASS). CLASS is an
enterprise-scale, dual-site archive infrastructure shared between
NGDC and NOAA’s National Climatic Data Center (NCDC)
in Asheville, North Carolina, USA. Challenges in assuring data
quality and stewardship are in many ways more challenging
than the increasing volume of data. In the past, scientists at
the Data Centers could provide reasonable stewardship of data
sets in their area of expertise. As staff levels have decreased and
data complexity has increased, Data Centers depend on their
data providers and user communities to provide high-quality
metadata, feedback on data problems and improvements.
This relationship requires strong partnerships between the
Data Centers and academic, commercial, and international
partners, as well as advanced data management and access
tools that conform to established international standards when
available. The Data Centers are looking to geospatial databases,
interactive mapping, web services, and other Application
Program Interface approaches to help preserve geophysical data
and information and to make it easily available to the scientific
community. NGDC is increasingly presenting its data holdings
through Open Geospatial Consortium (OGC) web services.

2009ES000403 ORAL

Electronic Geophysical Year in Russia

A. D. Guvishiani

Geophysical center RAS, Moscow, Russia

The Electronic Geophysical Year, 2007-2008 (eGY) provides
an opportunity for the international geoscientific community to
focus effort on a 21st Century e-Science approach to issues
of data stewardship: open access to data, data preservation,
data discovery, data rescue, capacity building, and outreach.
The development of Virtual Observatories and Laboratories is
a central feature of eGY.

Russian eGY Committee has been formed in the beginning
of 2007 and adopted by Russian Academy of Sciences (hosted
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by Geophysical Center RAS). It includes actual and potential
authors of eGY products and leading scientists in Earth sciences
from wide range of Earth disciplines: 28 members from 22
research institutes in Russia. The committee organized a full
size international conference on eGY and 50th anniversary of
IGY 16-19 September 2008 in Suzdal, Russia. The conference
proceedings are available at www.egy-russia.gcras.ru — the site
of the Russian eGY committe. The site functions as gateway
to approach eGY showcase products developed by Russian
scientists under national and international projects. Among
showcase products of Russian eGY committee are:

e multifunctional system of automated detection of anomalies
on time series of geoscience observations;

e VELM, virtual laboratory of monitoring volcanoes and
regional seismicity (in collaboration with French committee on
eGY);

e distributed network intellectual GIS for spatio-temporal
data analysis in geosciences;

e algorithmic database on global laws of seismicity and long-
term prediction of earthquakes;

e internet based Indo-Russian intelligent database of IGY
magnetic data (1957-1960);

Russian eGY committee has been strongly involved in
international eGY activities, working in collaboration with eGY
international committee, CODATA, WDC system and IUGG.

Follow-up of eGY activities in Russia in 2009-2010 will be
encompassed in the presentation.

2009ES000328 ORAL

Integrative model of the lithosphere of
Central and Western Europe

M. K. Kaban!?, Magdala Tesauro®3, |. Koulakov?,
Sierd A. P. L Cloetingh?

! GeoForschungsZentrum Potsdam (GFZ), Germany
%Institute of Physics of the Earth (IPE) RAS, Moscow, Russia
3Vrije Universiteit, Amsterdam, The Netherlands

*IPGG SB RAS, Novosibirsk

A new integrative model of the European crust and upper
mantle has been constructed based on the analysis of several
data sets, which are principally improved compared to previous
studies. First of all, EuCRUST-07 a new 3D reference crustal
model is constructed based on nearly all seismic profiles
and receiver functions results available in the study area.
This model is used to determine crustal parameters and
lithology and offers a starting point for the numerical modelling,
which has to resolve a trade-off between crustal and mantle
effects. Next is a new tomography model for P and S velocity
anomalies beneath Europe, which contrary to previous models
is corrected for the crustal effect before-hand. These data
provide a possibility for robust determination of temperature
variations within the lithosphere. Based on a joint analysis of



the new thermal model and receiver function determinations we
determine position of the lithosphere-asthenosphere boundary
(LAB) under Central and Western Europe. The data on the
lithosphere structure are used to estimate gravity effect of
mantle density anomalies and to characterize principal factors
controlling mantle heterogeneity. The improved residual mantle
gravity anomalies and residual topography are estimated after
removing of the crustal effect from the observed field. These
anomalies reflect the effect of mantle density variations, which
are induced by temperature and compositional anomalies. Using
temperature distribution in the mantle and the position of
LAB we have determined the gravity effect of the temperature
variations in the upper mantle on the gravity field and dynamic
topography topography and compare it with the total fields.
A big difference is found between the residual mantle gravity
and the gravity effect of the tomography model converted to
temperatures. This discrepancy clearly demonstrates a strong
compositional differentiation in the upper mantle, which is not
imaged by seismic tomography.

The abovementioned parameters are specified on a 3D
regular grid with horizontal resolution 0.25° x0.25° and vertical
— from 1 km to 10 km depending on depth. This data-
base provides a background for various types of geophysical
modelling.

2009ES000377

eGY-Africa: Addressing the digital divide
for science in Africa

ORAL

C. Barton!, M. Petitdidier?, L. Cottrell®, P. Fox*

! Australian National University, Research School of Earth
Sciences, Kingston, Australia (charles.barton@anu.edu.au)

2LATMOS, Vélizy, France (monique.petitdidier@latmos.ipsl.fr)

3SLAC National Accelerator Lab, Menlo Park, CA, USA
(cottrell@slac.stanford.edu)

“Rensselaer Polytechnic Institute, Troy, NY, USA
(pfox@cs.rpi.edu)

The digital divide is worse in Africa than in the rest of the
world, the gap is growing, and in many sub-Saharan African
countries the education and research sector suffers some of the
worst deficiencies in access to the Internet. By contrast, it is
widely acknowledged in policy statements from the African
Union, the UN, and others that this very sector provides
the key to meeting and sustaining Millenium Development
Goals. Developed countries with effective cyber-capabilities
wax eloquent about the equal benefits to rich and poor alike
arising from the Information Revolution. This is but a dream
for many (most?) scientists in African institutions; as the world
of science becomes increasingly Internet-dependent, so they
become increasingly isolated.

eGY-Africa is a bottom-up initiative by African scientists
and their collaborators to try to reduce this digital divide by
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a campaign of advocacy for better institutional facilities. The
present status of Internet services, problems, and plans are
being mapped via a combination of a survey questionnaire-
based survey and direct measurement of Internet performance
(the PingER Project). Information is being gathered on policy
statements and initiatives aimed at reducing the Digital
Divide. eGY-Africa is establishing National groups of concerned
scientists and engaging with those initiatives with related goals.
The expectation is that informed opinion from the scientific
community at the institutional, national, and international
levels can be used to influence the decision makers and donors
who are in a position to deliver better capabilities.

2009ES000320 ORAL

Astrometric, geophysical data of
measurements increasing the geodenamical
information fund

Yu. N. Avsyuk, I. I. Suvorova, Z. P. Svetlosanova

Schmidt Institute of Physics of the Earth RAS, Moscow, Russian

It would be desirable to have a list of global processes known
so far, as they are registered by astrometrists and geophysicists
with an evaluation of the energy of their manifestation. These
facts may remain not attracted to some variations of model
reconstruction of natural processes, but they would be kept in
the funds of geodynamics, and these facts might appear as an
important addition to explanation of some specific gaps in the
previously suggested model.

In this report we draw attention to the empiric facts being
observed which are of great importance for improving the model
of tidal evolution of the Earth-Moon-Sun system. This report
doesn’t deal with hypotheses or suggestions but only with real
facts, in spite of the fact that they are not widely covered in
the scientific reviews on geodynamics.

2009ES000349 ORAL

Experience of practical application of

heliogeophysical information resources
by the Geophysical Forecast Center of
IZMIRAN

V. Kuznetsov, A. Belov, S. Gaidash

Pushkov Institute of Terrestrial Magnetism, lonosphere, and
Radio Wave Propagation of Russian Academy of Sciences
(IZMIRAN), Troitsk, Moscow region, Russia

The Geophysical Forecast Center has been operating at
IZMIRAN for 10 years. It provides the customer with the
different-term daily forecast of various aspects of the space
weather, such as the solar and geomagnetic activity, radiation
conditions, etc.



The on-line forecast is based on the bulk of data from various
heliogeophysical information resources. These are the optical,
X-ray and UV solar images and movies; the images and movies
obtained with coronagraphs; measurements of photospheric
magnetic fields and solar radio emission; helioseismic data;
spacecraft and ground-based measurements of X-rays, gamma-
rays, solar, and galactic cosmic rays; velocity, density, and
temperature variations of interplanetary plasma; variations in
three components and absolute value of the interplanetary
magnetic field; and real-time ground-based measurements of
geomagnetic field variations. These data, together with our
previously built up databases, are used to analyze the present-
day situation and tendencies in the evolution of heliogeophysical
processes.

Most of the space weather forecast systems created at
IZMIRAN are partly automated. Usually, the forecast issued
by an automatic program is considered to be preliminary and
is liable to appraisal by a group of experts. These people take
a decision of whether a correction of the input data and a new
cycle of automatic treatment are necessary or the forecast can
be adopted as final and delivered to the users.

The space weather forecast is delivered to the customer
(various departments of the Russian Space Agency, Ministry
of Extreme Situations, medical institutions, and mass media)
using all available communication facilities: Internet, e-mail,
fax. The forecast and information on the current geomagnetic
situation and main meteorological parameters can be obtained
via the automatic answerback phone, nos. +7(495)775-43-57
and +7(496)751-19-34 (unique service of the kind in the world).

2009ES000390 ORAL

Information system for International Polar
Year data

M. Shaimardanov, A. Sterin, A. Kuznetsov,
N. Mikhailov

State Establishment All-Russia Scientific Research Institute of
Hydrometeorological Information WDC (RIHMI-WDC)
(Roshydromet), Russia

Creation of the complete validated collection of multidiscipli-
nary data sets on Polar regions of the Earth was very important
tasks of the national scientific programme for IPY 2007-2008.
Specialized data management system has been developed to
provide accumulation and exchange of the IPY 2007-2008
data and information. It is based on the technologies and
infrastructure developed under the Unified Information System
on the State of the World Ocean.

System provides centralized storage of metadata, distributed
storage of the disciplinary data and exposes single entry
point for search and access to data and metadata via WEB
portal IPY-Info. Seven IPY data centers were established on
the base of research institutions for the following scientific
disciplines: meteorology and oceanography, geology, geophysics,
biology, sea ice, ecology, medicine. IPY data centers provide
accumulation, long-term preservation and dissemination of data
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accordingly to their disciplinary responsibility. To ensure the
completeness of IPY 2007-2008 data catalogue the registration
of the data sets via portal IPY-Info was declared as mandatory.
The accessibility of data (on line or by request to the IPY data
center) is indicated in the catalogue.

IPY-Info enables the leaders of IPY scientific projects to
reserve the room for the project data and metadata, to construct
their hierarchy relations, to entry metadata and upload data
files and documents. Tailored WEB forms and applications have
been developed to provide entry of metadata and loading of
data into the IPY-Info.

The users are enabled to perform search, displaying and
retrieval of IPY data and metadata (project descriptions, expe-
dition summary reports, data set descriptions, scientific reports
and other documents).

The following IPY information resources are accessible to
date via portal IPY-Info (http://www.mpg-info.ru):

— registry of national IPY scientific projects (230 descriptions);

— catalogue of historical data sets on Polar region (92 des-
criptions for the meteorology, oceanography, geophysics);

— registry of IPY 2007-2008 marine and terrestrial expeditions
(95 descriptions);

— catalogue of IPY 2007-2008 data sets (110 descriptions,
40 data sets are accessible on-line);

— data base of operational oceanographic and meteorological
data on Polar region for 2007-2009;

— historical data sets on Polar region (meteorology, oceano-
graphy, geophysics, glaciology).

The IPY 2007-2008 data collection and accumulation are
continued and should be accomplished by the end of 2009.

2009ES000389 ORAL

Participation of World Data Centers
of GC RAS in “International Polar Year
2007—2008” program

E. Kharin, L. Zabarinskaya, T. Krylova,
N. Sergeyeva, A. Rodnikov, |. Shestopalov

Geophysical center RAS, Moscow, Russia

Russian World Data Centers for Solar-Terrestrial Physics and
Solid Earth Physics (WDCs for STP and SEP) participated in
the program “International Polar Year 2007-2008" (IPY). The
work on the project of Earth Sciences Branch RAS “Information
Support of Geophysical Studies at Carrying out IPY" was
accomplished, being a part of the scientific program of RF
participation in carrying out IPY related to section “Information
Systems. Data Stewardship” and international project “Data
and Information Service for Distributed Data Management —
IPY DIS".

The work was focused on development of system of
accumulation of data, long-term geophysical data storage,
obtained at exploring polar regions of Earth in the framework
of IPY 2007-2008 program, and on providing convenient
access to these data and to data, obtained as a result of
observations, measurements and research accomplished by



various observatories and stations, at carrying out expeditions,
experiments and other works in the Arctic and Antarctic.

Site “IPY 2007-2008" was developed in Russian and English:
http://www.wdcb.ru/WDCB/IPY/. The site provides data on
IPY program. Users can freely access data arrays and databases,
stored in WDCs for STP and SEP — geomagnetic, seismological,
ionospheric, gravimetrical data, data on heat flow, volcanoes,
stations registering cosmic rays in polar areas. A part of old
analog data was converted to electronic data. The site provides
virtual access to geophysical data on the Arctic and Antarctic,
provided by other institutions in the Internet.

Scientific program of RF participation in IPY describes the
Geophysical Center RAS as a disciplinary Center, collecting IPY
geophysical data. In the framework of the Federal Task Program
“World Ocean” and subprogram “Development of Integrated
State System of Information on Situation in the World Ocean”
a research work was carried out in GC RAS focusing on
development of technology of collecting, accumulating and
exchange of geophysical data, obtained according to IPY
2007-2008 program before its start and integration into the
information system IPY-Info, incorporated into the Integrated
System of Information on Situation in the World Ocean
(ISIWO), developed and operating in All-Russia Scientific
Research Institute of Hydrometeorological Information WDC
(RIHMI-WDC). A catalog of geophysical data was developed,
obtained by the Center of collecting Geophysical data of IPY,
providing users’ access to this catalog. Geophysical data arrays
on IPY were formed, these data were registered in the metadata
base and included into IPY-Info system's data resources.

2009ES000337 ORAL

Global reference frame coordinate
variations as indicators of global changes
and geodetic observation quality

V. Kaftan!, E. Tsiba?

!Central Research Institute of Geodesy, Aerial Survey and
Cartography, Moscow, Russia

%Moscow State University of Geodesy and Cartography,
Moscow, Russia

A few years ago the Global geodetic Observation System
(GGOS) was initiated by the International Association of
Geodesy and the International Union of Geodesy and Geophy-
sics. The main task of the GGOS is the control of global
changes by modern high technologies including global satellite
navigation systems (GNSS) and computer techniques. For this
reason the most of the modern global Earth observation results
are related to the Electronic Geophysics Year themes.

The more or less spatially homogenous GNSS network was
selected from the whole International Terrestrial Reference
Frame (ITRF). Daily coordinate solutions were received from
the Internet archive SOPAC for the interval of 1999-2005. Daily
values of geocentric radius vectors were computed for all of 99
selected ITRF points. These data were used for the computer
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modeling of geometrical Earth shape behavior. The research we
have done shows the interesting regularities in the performed
geometric characteristic time series. The mean radius vector for
the whole Earth demonstrates the rise tendency with the rate of
0.6 mm/yr. Geometrical Earth'’s ellipsoid semi major and semi
minor axes grow both and have periodical oscillations with the
amplitudes of 0.1-1.3 mm. The ratio of semi minor and semi
major rise values shows the Earth's deflation decrease. The
interesting feature is that the south hemisphere grows about
three times faster than the north.

The results can be preliminary explained by both artificial and
natural causes. The study produces the empirical data valuable
for revealing some GNSS systematic errors and possible Earth's
shape changes.

2009ES000334 ORAL

Analysis of interconnection of big
Kondratiev cycles of the world economy
development and C-waves of system global
conflicts

M. Zgurovsky

National Technical University of Ukraine "Kyiv Polytechnic
Institute”, 37, Peremohy ave., 03056, Kyiv, Ukraine

One of the most important problems facing the modern
science in connection with the rapid development of the
global economic crisis and aggravation of global conflicts is
working out scientifically based (metric) express-forecasts of
the society development for short and long terms. Based on
the consideration of evolutional development of civilization
as the integral process determined by harmonious interaction
of its components, the comparison is made of regularities
of sequences of big Kondratiev cycles of the world economy
development and C-waves of system global conflicts. The
impact of global diminishing of energy resources on these
processes is studied, and an attempt is made to forecast possible
scenarios of the global society development in the XXI century.

2009ES000341 ORAL

GIS for Cryosphere studies

V. M. Kotlyakov, T. Y. Khromova

Institute of Geography RAS, Moscow, Russia

Substantial and rapid environment changes request methods
which could manage a huge information flow, optimize the
processes of data acquisition, data storage, data analysis and
exchange. Such facilities could be given by GIS technologies.
Digital data bases serve as a key component of GIS methods.
We present the system of cryo data management, developed
in the Institute of Geography RAS. The system provides cryo



data access, generates an environment for scientific problem
solving, gives opportunity to use GIS techniques for cryo data
analysis. Digital Atlas “Snow and Ice on the Earth” is a base
structure organizing glaciological knowledge and glaciological
data. Thematic and regional data bases make it possible to
create GIS models and to analyze interrelations, status and
dynamics of cryo systems components. The system of links
organizes an access to distributed cryo information resources,
which is a key for coordination. A popular science part of the
information system could be useful both for an education and a
decision making in the fields of a natural resources development
and an environmental control.

2009ES000379 ORAL

Contribution of electromagnetic methods to
the mitigation of earthquakes disasters
Development of EM studies in Corinth Gulf
seismic gap

J. Zlotnicki!, A. Gvishiani?, Sh. Bogoutdinov?,
F. Li', R. Sinha3, J. L. Le Mouél*

ICNRS, OPGC-UMR6524, France (jacques.zlotnicki@opgc.
univ-bpclermont.fr

2Geophysical center RAS, Moscow, Russia
3Indian Institute of Technology, Kanpur, India
4Institute of Physics of the Globe, Paris, France

The prediction of Natural Hazards has always been a key
issue for saving human beings, mitigating economical and social
impacts. Understanding and predicting Natural Hazards become
more and more crucial with the Earth population growth, the
occupation of hazardous lands, and the need of land resources.
Moderate earthquakes regularly kill thousands of people every
year and huge catastrophic earthquakes as Sumatra (Indonesia,
M 9.2, December 2004) or Wenchuan (China, M 7.9, May
2008) earthquakes take the life of some hundred thousands
people. Studies of earthquakes began several hundred years ago.
However, promising observations are mainly completed during
the last decades. Among the methods which used for recording
pre-seismic events, only a few may be able to detect short term
(i.e. weeks to seconds) and long term (years to months) signals
before the events. The electromagnetism (EM field) belongs to
these categories because several mechanisms could contribute
to enhance the EM signals. The EM signals cover a wide range
of phenomena from DC to MHz. Among them ULF signals are
those which can propagate with little attenuation. In Greece,
during the last decades, the VAN group has investigated the
existence of ULF electric signals (Seismic Electric Signals, SES),
of a few mV/km in amplitude, appearing up to a few weeks
before an earthquake. A very detail evaluation of these signals
is required, because some of them are generated by human
activities. Therefore, a vigorous debate remains on the existence
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of these particular pre-seismic ULF electric signals. The positive
consequence of this debate is that many investigations are now
being carried out using diverse techniques in different tectonic
contexts. In the higher ELF and VLF frequency domains, mostly
atmospheric and ionospheric perturbations of the EM field are
looked for from ground networks and from satellites platforms
(i.e. Demeter mission).

In the frame of Demeter mission (CNES) and a CEFIPRA
contract with India, an EM monitoring system was developed
in Corinth Gulf seismic area with the objective to operate
systematic observations, from DC up to several kHz. The EM
stations bound a seismic gap, along which a magnitude 6
earthquake is expected. At the stations, horizontal electric and
three components magnetic fields are recorded at 100 Hz.
The visual/manual analysis and processing of time series
become hardly effective because of enormous volumes of data
(several To per year) that should be examined. Automatic
analysis has to be done with accurate cross-correlated data
processing. Therefore, new algorithms have been developed
and systematically used. They are based on fuzzy logic (FL)
and artificial intelligence (Al) methods. Now, we systematically
use FLASAR algorithm (Fuzzy Logic Algorithmical System for
Anomaly Recognition) developed by the authors in the research
of EM anomalies with time. Up to now, small magnitude
earthquakes (M<4) have been recorded in the vicinity of the
EM stations (<120 km). A large number of the earthquakes
which hypocenters are along the seismic gap have produced co-
seismic electric signals. The characteristics of data are complex,
and the non-formal criteria are used in experts’ data processing.
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Impact estimation of strong earthquakes
using near real time systems at global level

N. Froloval, V. Larionov?, Jean Bonnin?
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3Institute of Physics of the Earth, Strasbourg University, Stras-
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Information on possible damage and expected number of
casualties due to strong earthquakes is very critical for taking
the proper decisions about search and rescue operations, as
well as rendering humanitarian assistance. The experience of
earthquakes disasters in different earthquake-prone countries
shows that the officials who are in charge of emergency response
at national and international levels are often lacking prompt and
reliable information on the disaster scope.

At present, three global systems exist that allow to provide
earthquake loss estimation just after the event. They are:
the Russian “EXTREMUM" System which allows to simulate
the distribution of seismic intensity, damage to buildings of
different types, number of casualties in damaged and destroyed



buildings as well as identify effective response measures in the
case of emergency; the Global Disaster Alert and Coordination
System (GDACS) developed by JRC, European Commission
which allows in near-real time to monitor the seismic situation
and provide estimation of expected number of inhabitants
in the affected area by using the information on population
density; and the “Prompt Assessment of Global Earthquakes for
Response” (PAGER) System of the US Geological Survey which
allows to simulate expected shaking intensity and estimate
expected number of inhabitants in zones of different | by using
the information on population density.

The paper is analyzing the methods and databases used
in those three global systems, as well as the reliability of
loss estimation with different systems' application. The need
for coordinated efforts and research at international level is
mentioned if one wants to increase the reliability of loss estima-
tion in “emergency”’ mode.
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The usage the expert-analytical system for
geophysical monitoring underground
pipelines technical state

N. P. Demchenko

Ukhta State Technical University, Russia

As a result of different factors influence (ground, composing
the pipeline surrounding area; underground water; microorga-
nisms and plant roots; mechanical processes, etc), insulation of
pipeline decays, steel of the pipeline are subjected to corrosion.
The real period of pipelines exploitation exceeds the period of
their service according to normative documents. There were
more than 300 serious catastrophic failures only from 1995 to
2007 on the territory of Russia.

Many damages on pipelines with serious economic and ecolo-
gical consequence are can be prevented by means of well-timed
diagnostics.

Plenty theoretical and experimental researches (lab and field)
of the electromagnetic fields of cathode current protection of
main pipeline (P.C.C.P.E.F.) have been done at Ukhta State
Technical University. These researches allowed us to work out
and scientifically prove the methods of the geophysical monito-
ring of technical state of underground pipelines.

The forecast of probability of corrosion is carried out with
the help of the expert-analytical system, which is based on the
following factors: pipeline damage reasons; hypotheses about
corrosion reasons; analysis of electromagnetic fields and expe-
rience.

The model contains the database, knowledge base, ma-
thematical block of interpretation of the data and simulation
modeling and more than 250 rules. It operates on 15 factors.
Most of these factors can be researched by the mean of
geophysical methods. The rules are made up for each method
or factor, and for their complexes.

The geophysical monitoring with the usage of the expert-
analytical system allows diagnosing the underground pipelines
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technical state promptly, with the high productivity and lower
costs.
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An image processing algorithmic method
for exploration of mineral deposits

Ali A. Pouyan, Mansur Ziaii, M. Ghaviandam

Shahrood University of Technology, Iran

In this study, several image processing techniques have been
studied for the mine scale exploration for chromites deposits.
Traditional exploration methods are based on gravity, magnetic
and structural geology, which suffer several shortcomings,
including lack of sufficient geophysics methods. This is because
of almost equal density of rocks containing chromites. The
method introduced by Krofchinko (in Kimbersai chromite
deposit) is a qualitative method and cannot be automated.
Obtaining a data base, based on this method by optical method
is time consuming and costly. The other reasons could be
addressed by the existence of different kind of ore deposits and
uncertain exploration status of many chromites deposits. These
shortcomings make the interpretation process time consuming
and costly, as well.

The proposed technique in this research, requires nothing
more than an ore microscope fitted with a digital camera,
and a PC which will run off — the shelf image processing
software. This method works, despite the fact that the image
analysis technique includes a wide range of mineral substances
from sulfide to coal, iron to rare elements and diamond; and
from bauxites to clay. Using the image processing technique,
color, brightness and morphometery analysis can be done in a
quantitative method. Because optical characteristic and physical
phenomena of minerals can be explained more clearly. We
outline here a relatively automated method, which uses standard
image processing techniques to acquire size, shape and model
data for chromites phenocrysts and voids in a suite of donate
Alpyane, in Faryab mine area (SE Iran).

Based on the proposed method estimated and calculated
geometric attributes (parameters) of minerals and natural
elements in microscopic and low density scale are stored in a
data base. This is based on their brightness and morphometery
properties by a computer based optic-geometric image proces-
sing method.

Computationally, the introduced technique make possible,
without exploration drilling, the distinction between blind
mineralisation and false ore mineralisation. The methodology
developed in this research has been verified by testing it on
various real — word mining geology projects. The end result
of this study gives promises for chromites exploration in mine
scale using an algorithmic digital image processing technique.
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Application of image processing method for
exploration of oil and gas in south-west Iran

A. Esmaeil Zadeh, M. Ziaii, F. Doulati Ardezhani

Shahrood University of Technology, Shahrood, Iran

From geological point of view, Dehnow area is a part of the
Fars sedimentary basin in south-east Iran. The evidences of the
salt outcrops can be recognized at two points from Dehnow
anticline. The detailed geological investigations in the area
proved the presence of two series of perpendicular faults. The
first type of the faults with NW_SE direction may be formed oil
seeps due to the extension of these types of faults to the dipper
layers. Furthermore, the second types of faults in the salt layers
of the Hormoz formation at the base of the Dehnow anticline
can be related to the salt intrusion. This paper attempts to
consider the results of a magnetotelluric (MT) geophysical
survey and the applicability of image processing method on the
TM images of the anticline. The color pixels related to the salt
zones have been separated from the other zones from the land
surface using image processing method incorporating k-means
clustering approach as one of the simplest unsupervised learning
algorithms. The MATLAB package was used to perform the
necessary calculations. Field investigations and the results obta-
ined from the MT survey to together with the image processing
method identified three salt zones in the study area. These salts
zones match well with a decrease in the resistivity of MT data.
The application of the modern image processing method as one
of the artificial intelligence method can be properly used as a
cost effective method to identify salt zones from the other areas
and preparing a probability map in a regional scale in petroleum
exploration.
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GIS “Gold deposits Magadan district:
Development and creation”

ORAL

l. S. Golubenko, N. A. Goryachev, B. F. Palymsky,
A. S. Zinkevich

NEISRI FEB RAS, Magadan, Russia

It will not be exaggeration if we tell that both for “geologist-
production worker” and for “geologist-researcher” the regional
geoinformation system on territory of its activity, including the
“factual” information on the bowels forming resource base of the
country, is dream. However, the creation of such a system which
is a basis of a supply with information of traditional and again
arising problems in geological branch becomes complicated
due to incompleteness of our knowledge of a subject of the
researches, and also difficulty of gathering and generalization
of the fact sheet stored in numerous isolated local databases.

Throughout more than 10 years in NEISRI FEB RAS,
GIS-technologies are applied to develope the ways of the
computer organization of the geological information, creation
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of new cartographical products and directory systems, for
calculations and modeling in the predicted purposes providing
scientific researches and production. Creation of regional GIS
the geological maintenance on territory of the Northeast of
Russia practices also in some industrial organizations.

Experience of the creation of thematic GIS, directed on the
decision of a certain circle of problems, or creations GIS within
the limits of a uniform geological position, allows us to make
a following conclusion — it is a necessary high-grade GIS on
deposits of precious metals on territory of the Magadan district.
It should be the system in which all saved up modern level of
the geological knowledge not subject to consideration through a
prism modern geodynamic, metallogenic and other concepts will
be considered. The first step in this direction is a preparation
of a geological basis of the project, basic concepts providing
unequivocal interpretation and the geological data describing
deposits. Objects should be described the same (normally),
data should meet the requirements of conceptual compatibility,
classification of the data by hierarchy levels — local, regional
should be provided.

The total area of territory projected GIS makes 600 km?
administratively it includes almost all Magadan district and an
insignificant part of contiguous areas. At work on the project
materials of the State bank of the digital geological information
(the Ministry of natural resources of the Russian Federation),
the published and share materials of institute will be used.
During project performance it is supposed to carry out inventory,
grading and generalization of an actual material on geology and
minerals of the extensive territory stretched from sea of Okhotsk
to an average current of the river of Kolyma and a right bank
of the river of Indigirka. As a result, the geological basis of
the project will reflect a current state of a geological level of
scrutiny of large mining region. Base software product — ArcGIS
9.3 for preparation, data processing and compilation GIS.

The projected system is created for the information retrieval
purposes, carrying out of a regional research works and training.
In connection with a growing demand for the geospatial data
the subsequent integration developed GIS in a regional bank of
the spatial information with corporate access through local and
global networks is supposed.
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Web and GIS technology application in
geomagnetic investigations of Late Cenozoic
Pacific submarine volcanoes

A. Rashidov!, I. M. Romanova',
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The original actual materials collected during the geomagne-
tic research on the research vessel “Vulkanolog” in 1977-1991
(19 volcanological expeditions) resulted in important contribu-



tion into the world data on the structure of Late Cenozoic
Pacific submarine volcanoes.

The authors used the modern processing applications and
Web and Geographic Information Systems (GIS) technology
applications for classification and interpretation of materials of
the geomagnetic research.

"Geomagnetic investigations of various appearance types
of Late Cenozoic Pacific submarine volcano activity” GIS
has been created. The GIS includes maps of the anomalous
magnetic field and the volcanic edifices relief. It includes also
data base on the Late Cenozoic Pacific submarine volcanoes
including location of submarine volcanoes, magnetic behaviors
and chemical composition of dredge rocks and volumes of the
volcanic edifices.

The research resulted in a single method analysis of the
anomalous magnetic field of submarine volcanoes and volcanic
zones within the Kurile, lzu-Bonin, Mariana, Solomon and
Kermadec arcs, New Guinean and South China peripheral seas
and within the Socorro hot-spot.

It is stressed that the Late Cenozoic submarine volcanoes
within the arcs show their presence distinctly in the anomalous
magnetic field by local anomalies located within the edifices.
Their amplitude may reach 3000 nT, and the horizontal
gradient of the field may exceed 100 nT/km. The data
interpretation of the hydromagnetic survey allowed distingui-
shing the internal structure of single submarine volcanoes,
volcanic massifs and volcanic zones in various Pacific regions.
The authors revealed the bodies forming anomalies within the
isolated volcanic edifices and submarine volcanic zones. The
2.5D and 3D modeling resulted in the estimation of the body
ages and the period of the submarine volcanic activity.

Besides the research resulted in estimation of the edifice
volumes, scale of submarine volcanic activity and drew the
conclusion on the evolution of certain volcanic massifs. The
above results are available on the web site http://www.kscnet.ru
/ivs/grant/grant_04/ .

The web site contains numerous maps of the anomalous
magnetic field, bathymetric and structural maps, fragments
of the echo-sounding survey records and continuous acoustic
profiling, photos of land volcanoes, references of the Pacific
submarine volcanic activity and “Catalogue on the Late Cenozoic
Pacific submarine volcanoes” (in Russian).

This work is sponsored by the Far East Branch of the Russian
Academy of Sciences (grant 09-111-A-08-427).
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Overview on Grid applications

M. Petitdidier!, H. Schwichtenberg?

'LATMOS/IPSL, Velizy, France
2SCAI/FhG, Sankt Augustin, Germany

The term Grid emerged in the nineties, facilitated by the
increase of network speeds, allowing the linking of time-efficient

computing and storage resources (Foster and Kesselmann,
1998). The Grid responded to a pressing need for more
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computing resources to face the data and the simulation
deluge. Now the word “resources” covers all that can be shared:
computer, server, storage, database, services and so forth.

In 2000 the first European project, DataGrid, to deploy a
Grid over Europe was launched, followed up to now by other
European projects, called EGEEI, EGEEIl and EGEEIIl. Since
the beginning, 2000, the Earth Science community has started
using the Grid. The experience acquired via academic and
R&D applications has demonstrated that Grid infrastructure
could respond to the ES requirements. However, the interface
between the ES software environment and Grid middleware is
not simple for many applications.

We will share the experience acquired during those projects
and other related ones: successful applications, requirements,
gaps, etc. We will present the roadmap for ES Grid community
elaborated during the European FP6 project DEGREE
(Dissemination and Exploitation of Grids in Earth sciencE).
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Data mining and integration for
environmental data archives

L. Hluchy, O. Habala, M. Ciglan, V. Tran, B. Simo

Institute of Informatics of the Slovak Academy of Sciences,
Slovakia

We present our work towards application of advanced data
mining and integration techniques in the environmental applica-
tions domain. The work is being conducted in the scope of the
project ADMIRE (The ADMIRE Consortium), a 7th FP ICT
project dealing with data mining and integration of distributed
data in the grid. Its technology is based mainly on the OGSA-
DAl framework (Grant), which is also being extended in the
project with new activities targeting environmental data access.

The project ADMIRE (Advanced Data Mining and Integra-
tion Research for Europe) started in March 2008, and will
continue until February 2011 (http://www.admire-project.eu).
It aims to deliver a consistent and easy-to-use technology for
extracting information and knowledge. The project is motivated
by the difficulty of extracting meaningful information by data
mining combinations of data from multiple heterogeneous and
distributed resources. It will also provide an abstract view
of data mining and integration, which will give users and
developers the power to cope with complexity and heterogeneity
of services, data and processes. Its consortium comprises
six partners from both science and industry. The leading
developer is the University of Edinburgh, which handles OGSA-
DAl development and architecture of the ADMIRE system.
Data mining, but also high-level model for data mining and
integration (DMI), and a novel language for DMI process
description and control are the research domain of the Institute
of Scientific Computing of the Vienna University. The lower-
level infrastructure development is being handled by Fujitsu
Labs of Europe, and ontologies for data mining and its
applications by the Universidad Politécnica de Madrid. Two
application partners are responsible for thorough testing of the



developed software — COMARCH SA from Poland, and the
Institute of Informatics of the Slovak Academy of Sciences,
Slovakia (Il SAS).

I1 SAS develops a novel application of data integration and
data mining in the environmental domain. The application
builds on previous work of Il SAS in the area of environmental
applications of grid computing. It has been extensively re-
shaped to suit data mining techniques, and a set of scenarios
which will be able to evaluate ADMIRE software has been
selected in cooperation with leading environmental management
institutions in Slovakia. From a broader set of prospective
scenarios, we have chosen four, which will be developed and
deployed in the scope of ADMIRE. The ORAVA scenario, which
is the most advanced one in terms of its completion, deals with
predicting discharge wave and water temperature propagation
below the Orava reservoir. A more experimental scenario called
RADAR tries to use data mining for short-term prediction of
rainfall, using series of weather radar images. Another more
complex scenario follows the application’s traditional use —
flood prediction, but instead of a series of physical models uses
statistical approach, with the physics being approximated by an
appropriate selection of predictors involved in the data mining
process. The last scenario, currently under consideration, uses
data mining to predict ozone (O3s) levels. While this application
of data mining is not novel, it could benefit from other aspects
of ADMIRE, notably the data integration system built on
OGSA-DAI. All these scenarios come with several data sets from
different providers, stored in different locations, and covering
several years in the past, which is necessary in order to train
the data mining model properly.
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the future EGI SSC

H. Schwichtenberg!, M. Petitdidier?
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To ensure that Grid technology and the EGEE infrastructure
are used successfully by a broad spectrum of scientific col-
laborations, the EGEE project established so-called Strategic
Discipline Clusters. Seven of those clusters focus on maximizing
the penetration of Grid technology in their selected scientific
discipline by ensuring that the EGEE platform meets the scala-
bility, reliability, and functionality requirements for their respec-
tive scientific areas through focussed support, intensive testing,
and development of high-level application services.

One of these Clusters is the EGEE Earth Science Cluster,
focussing on the broad field of scientific disciplines around the
planet Earth. We will present the cluster and it's participating
organisations as well as the results achieved so far in the course
of the cluster. This will lead to an outlook on the transition of
the cluster to a Specialised Support Centre for Earth Science
in the upcoming European Grid Initiative (see eu-egi.org for
reference).
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The Internet presentation of the data of
cosmophysical monitoring from Russia
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S. E. Smirnov, A. V. lvanov, A. E. Moskvitin
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Propagation Far Eastern Branch of the Russian Academy
of Sciences, v. Paratunka, Kamchatka region, Russia

Institute of Cosmophysical Researches and Radio Wave
Propagation Far Eastern Branch of the Russian Academy of
Sciences (IKIR FEB RAS) was organized at 1987 on the base
of previously created at the beginning of 60th years magnetic
and ionospheric station. IKIR location: v. Paratunka, 26 km
to the west from Petropavlovsk-Kamchatsky (»=52°58,33' N,
A=158°15,02' E).

The site of the institute presents:

The observations of ionosphera (http://ru.www.ikir.ru/
Data/ion.html). The ionogramms from Kamchatka (52°58.31
N, 158°14.877" E) and Magadan (60°03' N, 151°43’ E) are
updated each 15 minutes.

The level of acoustic emission on station Paratunka
(http://ru.www.ikir.ru/Data/lra/paratunka.html), on the
Mikizha station (http://ru.www.ikir.ru/Data/lIra/mikizha.html)
and on expedition station Karymshina (http://ru.www.ikir.ru/
Data/Ira/karymshina.html). The signal is filtered in 7 diapasons
(0.1<f<10 Hz, 30<f<60 Hz, 70<f<200 Hz, 0.2<f<0.6 kHz,
0.6<f<2 kHz, 2<f<6.5 kHz, 6.5<f<11 kHz).

The 3 days observations of absolute values of Earth magnetic
field on station Paratunka. (http://ru.www.ikir.ru/Data/
datalfg.html). You can find the H, D, Z components of a field.

The variations of geomagnetic field from station “Khabarovsk
(47°36.63' N, 134°41.80' E). 1 day observations H, D,
Z components are presented (http://ru.www.ikir.ru/Data/
magnitogramm_khb.html).

The variations of geomagnetic field on station “Magadan”
(60°03' N, 151°43’ E). The update period is 15 min. H, D, Z
components are presented. (http://ru.www.ikir.ru/Departments
/Paratunka/Ifg/members/sergey/room1/criIMagadan.html).

The variations of geomagnetic field on station “Magadan”
“Paratunka”. The update perion is 15 min. (http://ru.www.ikir.
ru/Departments/Paratunka/Ifg/members/sergey/room1/crl.
html). H, D, Z components are presented.

In accordance with international program “Ground and
Satellite Measurements of Geospace Environment in the Far
Eastern Russia and Japan” (University of Nagoya, Japan) H,
D, Z components of magnetic field are measured by induction
magnetometer. The sampling frequency — 64 Hz. The goal
— exploration of geomagnetic pulsations. Magnetogramms
graphics can be found at http://ru.www.ikir.ru/Departments/
Paratunka/Ifg/members/sergey/room1/serc-mag.html.  The
dynamic spectra graph can be found at http://ru.www.ikir.ru/
Departments/Paratunka/Ifg/members/sergey/room1/serc-
sp.html. The archive of magnetogramms of induction magneto-
meter for year 2008 can be found at http://stdb2.stelab.nagoya-
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u.ac.jp/magne/induction/rapid_2008.html, for year 2009
can be found at http://stdb2.stelab.nagoya-u.ac.jp/magne/
induction/ rapid_2009.html. The location of archive of
dynamic spectra for year 2008 — http://stdb2.stelab.nagoya-
u.ac.jp/magne/induction/spect_2008.html, for year 2009 —
http://stdb2.stelab.nagoya-u.ac.jp/magne/induction/spect _
2009.html.

The results of observations of gradient of potential of
electric field tension of ground air layer on Paratunka station —
http://ru.www.ikir.ru/Departments/Paratunka/Ifg/members/
sergey/room1/ez.html. Conductivity in ground air layer, caused
by differently charged ions presented at http://ru.www.ikir.ru/
Departments/Paratunka/Ifg/members/sergey/room1/la.html.
Update interval 1 day.

The graph of microbarograph data can be found at
http://ru. www.ikir.ru/Departments/Paratunka/Ifg/members/
sergey/room1/mp.html). Update interval 1 day.

The values of K-index (measure of perturbed of magnetic
field in 9-ball scale) for year 2009 can be found at http://ru.www.
ikir.ru/Departments/Paratunka/Ifg/data/k-index-2009.html

The average air temperature during month on station
Paratunka for years 2004—2009 can be found at http://ru.www.
ikir.ru/Departments/Paratunka/Ifg/data/temp.jpg.
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Peculiarities in creation of transnational
GIS (using GIS “Mineral Resources,
Metallogenesis and Tectonics of North-East
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V. V. Naumoval, R. M. Miller?, M. I. Patuk!,
M. Yu. Kapitanchuk!, W. J. Nokleberg?,
A.l. Khanchuk!, L. M. Parfenov?, S. M. Rodionov*
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Academy of Sciences
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3Institute of Diamond and Precious Metal Geology, Siberian
Branch of the Russian Academy of Sciences

Institute of Tectonics and Geophysics, Far East Branch of the
Russian Academy of Sciences

A concept of the transnational geological GIS creation
consists in the consideration of spatial objects under study as
an integrated complex system with its specific internal structure
and cause-and-effect relations between its separate units. GIS
application is a tool of systems approach, means of reality
imaging when the real object (or a group of objects) is studied
via specially developed model which reproduces attributes and
characteristics of the original and a process. In this case, GIS
data are founded on a common geological concept; geological
objects are described by the interrelated features on the basis
of common geological classifications; digital maps have a same
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topographic (geographical) background and legends concordant
between each other and ets.

GIS — technology for the creation of transnational geological
GIS is based on the suggested concept and consists of
following successive stages: design of a system (formalization
of geological objects and their interrelations is the controlling
factor in this stage); selection of hard- and software for
realization of GIS technology; creation of a topographic
background (map); formation of digital maps and attribute
databases in a GIS environment; organization of a maximal
interrelation between digital maps and databases for solving the
information retrieval problems; development of a user-friendly
interface.

The suggested concept and GIS technology has been
successfully applied for the creation of GIS “Mineral Resources,
Metallogenesis and Tectonics of North-East Asia”. The system
stores, processes, displays, disperse, and accesses cartographic
and attribute information about geological objects of Eastern
and Southern Siberia, South of the Russian Far East, Mongolia,
North-East China, Korea, and Japan.
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Intellectual analytical geoinformation
system “Earth sciences data for the
territory of Russia”

A. Beriozko, A. Soloviev, R. Krasnoperov,
A. Rybkina, E. Kedrov, E. Bolotsky

Geophysical center RAS, Moscow, Russia

At the GC RAS Laboratory of Information Society Develop-
ment a new information technology is being developed. It
combines a geoinformation system (GIS) and GlS-oriented
methods of artificial intellect (Al).

The main objective of the research is the development of
new methods of Al and adaptation of existing ones, created
by the project participants, and their integration in a united
geinformation environment with databases for Earth sciences,
natural processes, objects and phenomena of technosphere for
the solution of fundamental problems related to natural danger
and risk analysis. The most important objective is the creation
of a logical model and an operational prototype of natural
and anthropogenic risk analysis system for the territory of the
Russian Federation and adjacent regions.

GIS-technology provides a modern, efficient, convenient and
quick approach for operating a large scale of data. Based on
modern approaches and features generalization an analysis of
geographically linked data allows GIS to automate the analysis
and forecast procedure for optimal decision-making by means
of properly “adjusted” Al methods.

Major tasks of geoinformatics are processing and analysis of
large arrays of geophysical data. Their interpretation and joint
analysis require a qualified specialist. Due to large data levels
to be processed even a highly skilled specialist in practice is
unable to solve this problem completely. Moreover, activity of
an expert can rarely be reduced to a certain analytical process



formally describable by the classical mathematical language.
Nevertheless this activity is algorithmically describable which
allows to considerably reduce the subjectivism of an expert
estimation. Thus arises the necessity of the creation of
algorithms modeling the activity of an expert in a certain field
(seismology, gravimetry, magnitometry, geology, exploratory
geophysics, etc.). Algorithms of such kind are recognized as
methods of Al. Applications and further development of Al
algorithms in GIS environment and creation of a corresponding
intellectual GIS-layer are essentially innovative. The intellectual
GIS for Earth sciences for the territory of Russia is a new and
unique product.

Within the research the following problems are to be solved:

1. Construction and software implementation of the integra-
ted intellectual geonformation environment for Earth sciences
data (geology, geophysics, geoecology, economic geography,
remote sensing of the Earth, etc.);

2. Integration of existing and development of new geoin-
formation resources for Earth sciences for the territory of the
Russian Federation in a united geoinformation environment.

Activities for the first step imply development of Al methods
and their integration in a united geoinformation environment.

The second step involves creation of the digital map of
the Russian Federation in 1:1,000,000 scale including different
subject layers for Earth sciences within GIS environment. Thus
integration of different geoinformation arrays and resources
in a united geoinformation environment provides their joint

presentation for users including visualisation and spatial analysis.
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Geophysical models and data flows in
GRID-environment

D. Mishin

Geophysical center RAS, Moscow, Russia

A system is presented, dealing with general model of scientific
data — time series of observations on GRID-platform. The data
processed is characterized by its structure: time series represent
multivariate data massifs. They differ in their structure, amount
of measurements and volume (from hundreds of megabytes to
dozens of terabytes). The structure of such data storage is
determined by possible users' requests.

Platform OGSA-DAI, used for data servicing, operating in
different GRID-environments (Globus toolkit 4, OMII, Unicore),
extended by components operating with geophysical data, is
able to fully realize the distributed architecture of data services,
providing data flows stewardship, data processing using special
components (data processor) and fuzzy search of events in data
(search engine).
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Information system with elements GIS for
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0JSC “Mondi Syktyvkar” is the major forest tenant in
North- Western area.

0JSC “Mondi Syktyvkar” is one of the major pulp & paper
producers in Russia. The company possesses one Cardboard
machine and three Paper machines. MSY controls 11 logging
companies of Komi Republic providing the mill with raw wood
together with external suppliers.

One of the most significant development trends of the
company is achievement of the fullest and maximum efficient
control over all production process. Therefore the company
follows the line of vertical integration and controls all subsidiary
logging companies currently providing the mill with more than
50% of the required raw wood. The company intends to support
logging operations in the future. Logging companies being a
part of Holding head for technological upgrading.

Long-term forest lease will also contribute to further produc-
tion growth. In this case the owner will be able to use
forest resources efficiently according to international forest
certification standards.

Purpose and designation of ForestIS:

Information system is required for optimization of planning
process and implementation of logging and wood supply of the
mill as well as support of the associated processes.

Primarily information system is designed for information
support of activities of engineers and administrative staff,
automation of control functions of wood supply, forest mana-
gement and control of forest fund being leased by OJSC
“Mondi Syktyvkar”. Information system also provides toolbox
for planning and monitoring of production processes in logging
companies, their operational control, regular internal and
external reporting for MSY technical and administrative staff.

The system enables MSY specialists to handle digital map-
ping information, data of satellite and aerial photography, results
of GPS measurements.

Objectives of ForestlS:

1. Information support of operational planning of logging at
leased forest fund areas.

2. Operational monitoring and control over production activi-
ties at leased areas.

3. Preparation of production schedules, final cutting draft
plans, daily declarations and reports re. forest management at
leased areas.

4. Operational planning of short-term forest management
outside the leased areas (auctions). Selection of areas for cutting
on the basis of information on mapping and state of transport
network.

5. Introduction of operational changes in logging schedules
and their reconciliation by state authorities.

6. Information support of control over origin of supplied
wood.



7. Internal and external reporting on the main production
processes.

Perspectives of ForestlS development:

1. Tracking of production schedules implementation on road
construction and transport infrastructure.

2. Information support of forest certification process at leased
areas.

3. Development of schedules and tracking of implementation
of silvicultural operations.
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Underground isolation of HRW in deep geological formations
is one of the most important ecological problems facing Russia.
The main problem is related to maintaining natural isolating
properties of geological environment for the period of time
exceeding 104-105 years. Structural-tectonic blocks for such a
long period lose its isolating properties due to tectonic processes.
Modeling and predicting of deflected mode and evolution of
structural-tectonic blocks comprise a fundamental basis of this
problem’s solution.

We have been developing a technology of predicting stability
of geological environment in the area of underground HRW
disposal. It is based on:

1. Structural-tectonic model of geological environment of the
region of possible HRW burial site disposal, including geological
structure and physical-mechanical characteristics of the rock.

2. Paleotectonic reconstruction of spatio-temporal alterations
of stress fields and cluster analysis of geological disturbances
using updated Al algorithms.

3. 3-D model of stress-strain state of structural-tectonic
blocks given the heterogeneous character of distribution of
characteristics of elastic rigidity in them, based on finite-element
heterogeneous modeling.

4. Model of destruction process of geological environment
based on kinetic approaches under the impact of high pressure
and temperatures given the predicted spatio-temporal alteration
of tectonic stress fields and determination of thermo-kinetic
rock parameters.

The information technology is based on using the following
methods:

1. Structural-geological, engineering- geological and geomor-
phological methods of study of fault-block regional structure.
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2. Detection of deep zones, that could be potential zones of
tectonic faults, according to geological-geophysical data based
on Al algorithms.

3. Paleotectonic reconstruction of activity directions of the
main regional deflections.

4. Finite-element heterogeneous modeling of spatial distribu-
tion of stress fields in blocks given the anisotropy of parameters.

5. GPS-observation of modern vertical and horizontal move-
ments of Earth’s crust.

The developed technology was approved in Nizhnekansky
Granitoid Massif (in the region of Krasnoyarsk), presently
considered as the most optimal site of HRW burial. In this
area a work is carried out for locating a site of underground
research laboratory, which, according to requirements of IAEA,
is essential for ensuring geological security of HRW underground
isolation.
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From digital maps to databases

G. Brekhov

A. P. Karpinsky All-Russia Geological Research Institute
(VSEGELI), Saint Petersburg, Russia

Recently, it has become clear that digital maps produced
using traditional GIS, have significant constrains in the presenta-
tion of information and no longer fully meet users’ requirements.
Creation of geological databases is much more flexible approach
to the retention and use of geological information. This
approach allows taking into account the specific requests
for data, provide different ways to interpret the geological
information and have more opportunities to exchange data.

Examples of world cartographic Internet projects such as
Google Earth, Google Maps, Virtual Earth and others clearly
demonstrate the possibility of system integration of large
quantities of spatial data and provide access to all users
connected to Internet. In the field of geology, it is necessary
to mention the achievements of Australian geologists who
managed during 8 years to incorporate data of geological maps
in one database and to create a seamless 1:1 M geological map
of Australia and Tasmania.

To create the Russian national database of geological maps,
it is necessary to elaborate following elements of the digital
infrastructure: conceptual model of geological data, logical data
model, terminological framework and physical model.

The conceptual model of geological data is a key element
of the database of geological maps and the basis for the
development of logical and physical models. Using unified
conceptual model, it is possible to interact on-line with other
geological and cartographic databases, including international
exchange. To achieve the purposes of data exchange via
Internet, the Commission for Application and Management of
Geological Information, under the auspices of the International
Union of Geological Sciences, has developed a specialized
format to encode geological data (GeoSciML) based on the
conceptual model NADMC1, XML technologies and open
standards of OGC.



At present, VSEGEI carries out experiments on the adapta-
tion of the database of geological maps of the Geological Survey
of Canada NADM GSC and the creation on its basis of a digital
infrastructure for the incorporation of State geological maps of
1:1,000,000 scales in the consolidated database.
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Seismic activity and geodynamics of
catastrophic earthquakes’ regions in
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The analysis of the seismicity in Central Asia shows its
distribution within a “triangle” of maximal inner-continental
seismic activity, which is situated between south edge of the
Lake Baikal and the Himalayas. The “triangle” coincides with
the Central Asian transit zone dividing the North Eurasian
and Indian lithosphere plates. The zone includes epicenters
of the majority of most intensive earthquakes. Among them
such catastrophic events of 2008 year can be mentioned as
in West Tibet in March (M 7.3), in the Sichuan Province
in May (M 7.9), in the south of the Lake Baikal in August
(M 6.3) and some others. The Central Asian transit zone
consists of numerous crust or crust-mantle blocks of different
sizes. Blocks' boundaries are often represented by not only
single faults but relatively wide interblock zones characterized
by intensive shattering of rocks and releasing a significant
quantity of seismic energy. The most active interblock zones
limited Pamir, Tien Shan, and Bayanhar blocks as well as
north boundaries of the Indian Plate. The quantity of the
seismic energy releasing along each of them reaches >5.10'° J,
while along other boundaries it doesn't exceed 3-1012-2-1015 J.
Making this calculation we took approximately 50-km bands
on both sides of boundaries. The majority of above mentioned
catastrophic events took place just in those interblock zones.
The depth of hypocenters is mainly 20-40 km that proves the
non-dip penetration of zones in the lithosphere. Much rarely it
can reach 80-240 km (Pamir). The total quantity of seismic
energy is generally diminished away from the boundary of the
Indian Plate, but sometimes the maximal quantity releases in
inner parts of the transit zone at the distance 500-1500 km
from the plate boundary.

The total quantity of the energy releasing along Bayanhar
interblock zones (6.358-6.376-10'¢ J) is only in 2.5 lesser than
energy of one of the most active north Japan subduction zone
(15.332:10'6 J) and nearly equal to the total energy along the
north boundary of the Indian Plate (>6.096-10' J). At the
same time it is by order greater than the energy of less active
subduction zones, for example, south Ryukyu (7.913-10'° J).
Therefore the most active interblock zones of Central Asia
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differ from subduction and collision zones by depth of their
penetration in the lithosphere and are rather near to them by
the volume of energy realizing. The examination of interblock
zones shows that the majority of catastrophic earthquakes occur
in regions with sharp changes of geodynamic conditions. The
Sichuan (Wenchuan) event took place in the east boundary of
the Bayanhar Block, where a steep step is established in the
crust and whole lithosphere with their thickness diminishing
to the east. Besides that there is strong coupling between
crust and mantle to the west of this boundary beneath Tibet,
but decoupling east beneath Yunnan. The dynamic model for
the mantle shows that the Yunnan crust is moving SE with
respect to the mantle at rates as high as ~30 mm/yr and
the mantle moves NE, while beneath Tibet both are displaced
NE. The Kultuk earthquake in the south of the Lake Baikal
occurred in the region with sharp change of GPS vectors
to the east from north — NE to east — SE together with
change of predominantly transpression tectonic regime at the
transtension one. Any geodynamic instability can be revealed for
other catastrophic events. On the whole abnormal high seismic
energy releasing depends of a deep continuation of plate slab
in collision zones (Pamir, Himalayas), intensive displacements
along strike-slips and thrusts due to collision processes and
deep lithosphere inhomogeneity (Tien Shan, Bayanhar), sharp
changes of geodynamic conditions because of influence of plate
movement and supposed mantle plumes (North Mongolia, the
Baikal Region).

The work is fulfilled with assistance of the Presidium RAS
(Program no. 16 “Environments in conditions of changing
climate: extreme nature events and catastrophes”).
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The Earth’s magnetic field is used as a basis for probing
the Earth’s lithosphere and deep interior and understanding
solar-terrestrial relationships; it is also a tool in the modern
world, for navigation, directional drilling, mineral exploration,
geomagnetically induced currents, satellite operations. To map
the geomagpnetic field both spatial and temporal variations, data
from surface observatories, from special surveys over land and
sea, and from satellites are jointly used.

The data gathered by geomagnetic observatories form the
backbone in tracking continuously the magnetic field variations;
their data are made available in a variety of time frames
ranging from near real-time to 5-year summary information,
depending on needs and requirements. During the last years,
several new satellites (Oersted, CHAMP, SAC-C) were launched
by different agencies to measure the Earth's magnetic field
from space; their data are made available by each of data



centers of missions. For scientists, the biggest benefit of this
high-quality and huge amount of magnetic measurements, from
ground and space, is to get a fresh point of view of the hidden
interior of planet, and its place in the magnetic solar system.
It is shown that only when combined with ground-based data
can satellite measurements provide additional opportunities for
studies ranging from the core flow, mantle conductivity and
lithospheric composition to the dynamics of ionospheric and
magnetospheric currents.
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Detection of hardware failures at
INTERMAGNET stations: Application
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geomagnetic records study
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INTERMAGNET global network consists of 114 observatories
around the world, which monitor the Earth's magnetic field in
real time. Data from geomagnetic observatories represent time
series.

In spite of high quality of measuring instruments all of them
are subjected to external impact, which affects the quality
of records. Figure illustrates examples of the most common
failures, which have to be eliminated prior to further handling
of obtained observations.

The present work is devoted to detection of “Spike”, “Baseline
jump” and "Baseline drift” failures on records. A search is
implemented in the framework of a new geoinformatics approach
entitled Discrete Mathematical Analysis developed at the
Geophysical Center of RAS. It is based on fuzzy logic methods
and intended for study of multidimensional data sets time series.
Failures on records are treated as anomalies of particular shapes:
e.g., jump/spike is an anomaly on a record leading/not leading
to its baseline shift. Preliminarily anomalies on records are

LER LEM KUV KTN KOU KIR KIL KEV

Splke with no peer
Baseline jump Baseline drift support
No event detected
when others see It
Inverted event
Spike

Fig. Examples of magnetometer hardware failures reflected
on records.
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detected by FCARS algorithm (Fuzzy Comparison Algorithm
for Recognition of Signals). A further search of spikes, baseline
jumps and baseline drifts among them is done by additional
testing, which uses Discrete Mathematical Analysis technique.
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Global Access to Geomagnetic data —
Concept and Implementation of a Virtual
Observatory

V. G. Petrov!, V. O. Papitashvili?

'Pushkov Institute of Terrestrial Magnetism, lonosphere, and
Radio Wave Propagation of Russian Academy of Sciences
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2University of Michigan

The traditional concept of a virtual observatory assumes the
establishment of a World Wide Web server (Portal) which (upon
data inquiries) connects to those data provider sites that are
known to the server. Upon establishing such connection(s),
the Portal downloads requested data, reformats them to the
required data format, and submits back to the user. The main
advantage of such approach is a simplicity of the client-side
software (it seems that a standard Web browser would serve
fine) and easiness in maintaining the service (i.e., only server's
software needs to be updated). At the same time, there are
some disadvantages — the network traffic increases because the
requested data are firstly loaded in the Portal's database and
only then are transferred to the user (client) computer. Also the
HTTP protocol has some limitations that do not allow achieving
real effectiveness in the data processing and visualization.

Often special codes (applets) are created and downloaded
to the client computers to improve efficiency of a virtual
observatory. These applets interact with the Portal or can
go directly to the data provider's site using HTTP or other
dedicated protocols. Further development of this approach is
presented in [Papitashvili et al., 2006] where two possible
ways for the remote data access are offered utilizing the same
code — the Web-based VGMO and the stand-alone VGMO. The
former utilizes the standard approach uploading a Java applet
to the client computer; the latter works directly with the data
provider (client) Web sites (or with data provider computer
which are set in the Internet). Two versions of the stand-alone
VGMO are developed to be run under the Windows and MacOS
X operation systems. Our experience in using the Web-based
Portal VGMO shows two distinctive problems when working
with the remote data sources:

1. There are currently about 20-25 sources (sites) providing
access to the ground-based geomagnetic data (not counting
individual observatories), but only 3-4 of these sites allow the
anonymous access to the stored data; thus, only these sites can
be accessed via the Web-based VGMO.

2. Because of significant restrictions imposed by local network
managers for safety of their sites, any specially designed proto-
cols and applets for the remote data access would not work in
many cases.



In addition, our stand-alone VGMO is written in FORTRAN
and JAVA, which requires recompilation of the codes during
regular updates or exporting the VGMO software to a new
platform. This is time-consuming task requiring significant ef-
forts in the software tracking and maintenance.

Here we suggest developing a new version of the stand-
alone VGMO - Personal Virtual GeoMagnetic Observatory
(PVGMO) using the open source programming language
Python (http://pythoncard.sourceforge.net/what_is_ python.
html). This is a high-level programming language which can
substitute Matlab or IDL, and it is free and available for all
computational platforms and Operational Systems. Python is
a part of the Unix-based OS, and for Microsoft's Windows the
language modules can be easily downloaded from many sources.
Python is completely OS-independent — the same code can be
executed everywhere, and there is a huge number of ready-
to-use free-distributed libraries. The Python codes are easily
readable and, therefore, they can be easily supported and/or
modified. Our stand-alone VGMO where some procedures are
already written in Python can be utilized as a prototype for the
PVGMO development.

The Web-based PVGMO server software can be used as a
kernel for the development and support of the entire system.
The server allows the users to download the codes, supports
updates, and keeps the list of known data sources (providers).
Those users who modify or develop new codes for the data
processing and visualization initially for their own needs can
then share their products with other users via the Web-based
PVGMO server. As a result of the collective PVGMO software
development, the entire network of geomagnetic data providers
could become an open source system.
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To investigate the problem of routine geomagnetic forecast
we have analyzed and compared the longest series of the
magnetic vector differential at different locations. The statistical
analysis of computations with different resolution (from daily
to minute) results the following conclusions: (1) Observed
variability of geomagnetic vector and specific distribution of its
rate and variation suggests cascading nature of the underlying
process characterized by power-law scaling, i.e., Self-Organized
Criticality. (2) Magnetic vector differential distribution for each
of the three components and its norm shows a systematic
power-law increase of the density from the smallest values to
the bulk distribution and power-law decay to the extreme events
(that at high magnetic latitudes form a heap of characteristic
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magnetic storms). (3) Series of magnetic differential has a high
level of autocorrelation (from about 40-50% for daily sampling
to 60-75% for hourly averages of minute sampling), which
depends on location and phase of solar cycle. (4) Magnetic
differential can be used in a simple forecast/prediction scheme,
which results (both for the daily and hourly data) are by far a
random guessing. (5) 2-D empirical distribution of consecutive
values of the magnetic differential norm permits computation
of conditional probabilities of magnetic events of different kind,
which might be more appropriate in a specific assessment of
risk.

Our results, although limited and retrospective, are estab-
lished in a rigorous way allowing automated forecasts in a real-
time monitoring of geomagnetic observations.
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Geoinformation technologies of geomagnetic
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Geomagnetic field observations allow to get information
about the structure, evolution and current state of both: the
solid Earth and its gaze-plasma shells. The data of continuous
ground geomagnetic field observations in geophysical and
geomagnetic observatories are especially demanded by resear-
chers. Necessity to obtain the operative information on
geomagnetic field dynamics is caused also by development
of modern navigation systems, improvement of weather
forecast quality and diagnostics of medical and biologic
effects induced by solar activity. Thus efficiency of data
acquisition and data delivery to Internet users assumes
creation of geomagnetic databases directly inside the operating
geomagnetic observatories.

The measuring complex of Borok Geophysical Observatory
IPE RAS [58°03' N, 38°14’ E] had been constantly upgraded
and extended since its foundation (1957), keeping continuity
of main observations. At the present time geomagnetic
observations in BGO IPE RAS include: continuous long-term
observations of ultralow-frequency geomagnetic pulsations,
registration of geomagnetic field variations, regular absolute
geomagnetic measurements. BGO IPE RAS has taken part
in the Sub-Auroral Magnetometer Network (SAMNET) since
1998 and in the International Real-time Magnetic Observatory
Network (INTERMAGNET) since 2003.

Radical changes in the measuring complex are connected
with implementation of geoinformation technologies to record,
process and store the geomagnetic data. The raw data from all
sensors of geomagnetic fields are collected by three specialized
data logging systems, connected to the local data logging
network. The data processing computer and the Observatory
database server are also connected to the local data logging
network. Thus the local data logging network is carried out



through the switchboard functioning independently of the
Observatory local area network. The data processing computer
makes data formatting, averaging, transforming to physical
quantity, and also the primary analysis of the raw data. Files
with graphics data representation are generated here. Further all
obtained files are transferred to the Observatory database server
which provides maintenance of the Observatory database. The
Observatory database server maintains as well the Observatory
database web-site making the information on sensors and data
logging systems, the data descriptions and data plots available
to web visitors, as well as the interface forms for the data
requests.

The realization of the modern geoinformation technologies
in continuous geomagnetic observations and the creation of
database with Internet access allowed to provide efficient access
of data of geomagnetic observations, to increase the number
of geomagnetic data user, to expand the list of scientific and
practical solvable tasks.
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The beginning of the 21st century has seen new ICSU
requirements for management of large and diverse scientific
data from major international programs such as the Group
on Earth Observations Global Earth Observation Systems
of Systems, the International Polar Year, the Millennium
Ecosystems Assessment, International Human Dimensions
Program, and the Coordinated Energy and Water Cycle
Observation Project (CEOP). As a consequence, a completely
new ICSU data activity, the World Data System (WDS) is
being created which will incorporate the major ICSU data
activities including in particular the framework within which
the ICSU World Data Centers (WDC) and the services of
the Federation of Astronomical and Geophysical Data-Analysis
Services (FAGS) are organized. Building the legacy of the
WDC and FAGS systems, the WDS will place an emphasis
on new information technology as applied to modern data
management techniques and international data exchange.
The new World Data System will support ICSU’s enduring
mission and objectives, ensuring the long-term stewardship
and provision of quality-assessed data and data services to
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the international science community and other stakeholders.
It will have a broader disciplinary and geographic base than
the current ICSU networks and be recognized as a world-
wide 'community of excellence’ for data issues. It will use
state-of-the-art systems interoperability, international very high
bandwidth capabilities and a coordinated focus on topics such
as virtual observatories. It will also encourage the establishment
of new data centers and services, using modern paradigms for
their establishment and using state-of-the-art approaches to
global, distributed data management and exchange.
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NOAA's National Geophysical Data Center (NGDC), and
its associated World Data Centers, provides access to long-
term archives of geophysical data from a wide range of
scientific disciplines. Earth observations from space include
the Defense Meteorological Satellite Program (DMSP) archive,
from which NGDC generates the Nighttime Lights imagery,
builds emergency-response power loss maps and measures
global gas flaring. Space weather and solar events encompass
a broad spectrum including sunspot data (ranging from 165
B.C. to present), ionosphere products, that help emergency
managers and other users quickly assess the effects of solar
storms on Global Positioning System (GPS) applications, GOES
Space Environment Monitor data. NGDC stewards geomagnetic
data including surface, ocean, airborne and satellite measure-
ments, as well as developing models of the main field and its
secular change, supporting scientific research, operations and
our online magnetic declination calculator.

Marine Geology and Geophysics (MGG) data at NGDC
include trackline geophysics (gravity, magnetics, seismic reflec-
tion, bathymetry), sediment thickness, data from ocean drilling,
analysis data from sediment and rock samples of sea floor or
lakebed, digital coastlines and coastal community-to-global
digital elevation models (DEMs). Natural hazards such as
earthquakes, tsunamis and volcanoes affect large segments
of the world population, and the historical data associated
with these phenomena are important for forecasting events,
planning response, and mitigation of future occurrences. NGDC
is the designated repository for geophysical data supporting the
United States’ evaluation of a possible Extended Continental
Shelf (ECS) submission under the United Nations Convention
on Law of the Sea (UNCLOS), and acts as the data integration
and analysis center for that effort.

Geospatial data management and stewardship are key
to NGDC's operation. Managing such a wide variety of
geophysical data types challenges NGDC to find and develop
powerful, yet general, data management tools and protocols to
standardize operations. Much of the data are geographically



positioned, requiring geospatial management, stewardship,
and display. The primary solution to this general stewardship
challenge is to couple relational database management systems
with geographic information systems, to access, archive,
assess, retrieve, and distribute our data sets. The Center's
commitment to data stewardship requires that we document
and evaluate our data holdings, providing users with tools
to search, sample and access the data in a useful, user-
friendly, efficient fashion. NGDC's Information Technology
Infrastructure currently includes up to 10 gigabit/second
connectivity to acquire and distribute over 150 TB/year of
data to the public from 360 terabytes of data archived. NGDC
also hosts a node of NOAA’'s Comprehensive Large Array-
data Stewardship System (CLASS), which currently holds an
additional 400 TB of data and delivers about 100 TB/year to
customers worldwide.
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In Obninsk, Kaluga Region, three World Data Centers are
functioning (all hosted by SE “RIHMI-WDC"):

e WDC on Meteorology;

e WDC on Oceanography;

e WDC on Rockets, Satellites and Earth Rotation (created
by merging previous WDC on Rockets and Satellites and WDC
on Earth Rotation).

The following systems are supporting technical and techno-
logical operability of the WDCs:

e System of data collection and accumulation;

e System of archiving and long-term storage (operates as
Roshydromet Data Archival System);

e System for preparing hardcopy information (includes prin-
ting facilities and equipment);

e System for customer support (including telecommunica-
tions).

In the recent time, the above systems were essentially
modernized due to World Bank's Project “Modernization
and Technical Re-equipment of Roshydromet Institutions and
Organizations”. This Project envisages, among other things, the
creation of up-to-date multifunctional Data Archival System.

The paper contains some parameters of the above-mentioned
technical and technological solutions related to the Data
Archival System. The samples of activities of the WDCs in
updating data collections, in integration of uncoordinated
information resources, in providing data catalogs and metadata
bases, in customer support, are given and discussed. The
examples of fruitful international cooperation with foreign
WDCs are given. The future prospects of integration with other
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WDCs within the Russia-Ukraine WDC Cluster are discussed.

The most significant problems of the Russia — Ukraine WDC
Cluster for the future are as follows:

e Working out solutions on information preservation and
information support in transition to WDS period, considering a
growing number of multidisciplinary projects, growing volume
of requested data collections, extending and diversification of
specified data and data nomenclature;

e Developing Internet portals and Internet-based customer
support technologies;

e Extending contacts and cooperation (including international
cooperation) with the other WDCs.
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The International Council for Science (ICSU) World Data
Center (WDC) system was established in 1957 in response
to the data needs of the International Geophysical Year. Its
holdings included solar, geophysical, and environmental data.
The WDC system evolved its disciplines and developed many
innovative approaches to data management and exchange over
the last 50 years. When the WDCs were established, the concept
of global science was just beginning to address fundamental
questions about the Earth system, e.g., plate tectonics, reversals
of the earth’'s magnetic field and oceanic circulation. ICSU has
now taken on the challenge to evolve a new system, a World
Data System (WDS), to help address existing and new global
science issues. There are fourteen WDCs in the United States.
They cover a wide range of disciplines including weather and
climate, remote sensing, oceanography, cryosphere, geophysics,
biodiversity, and social science. The US WDCs have been on
the forefront of data management science and information
technology and each are expected to make a significant contri-
bution to the new ICSU WDS.
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World Data Centers for Solar-Terrestrial
Physics and Physics of Solid Earth on a
way to the World Data System

N. Sergeyeva, E. Kharin, A. Govorov,
L. Zabarinskaya, T. Krylova, A. Rodnikov,
|. Shestopalov

Geophysical center RAS, Moscow, Russia

At a creation stage by the International Council for Science
of the World Data System the Russian World Data Centers for



Solar-Terrestrial Physics and Solid Earth Physics (WDCs for
STP and SEP) increase the information resources in a network
the Internet, providing users free and convenient access to great
volumes of the geophysical data which has been saved up in
WDC archives over the last 50 years.

With the purpose of expanding the existing electronic geo-
physical data resources of WDCs and for prevention of loss
of the old data WDCs for STP and SEP constantly carried
out converting of the accumulated data from the traditional
and analogue forms to electronic. Such data become accessible
to computer processing and convenient for use in scientific
researches.

The World Data System will be a basis for creation of
global virtual library of the scientific data covering all areas
of a science. As the first step in this direction WDCs for STP
and SEP have spent connection of a part of the information
resources to the Portal which is created under the decision
of Conference of all WDCs Directors (2007) on the basis of
WDC for Sea Researches at University Bremen, Germany. The
Portal unites information resources of the Centers connected to
it at level of the metadata, provides possibility of connection
of the new information and gives to users’ service for data and
information search in a mode on-line in the Centers archives.
Now the Portal users have access to the data of two Russian
WDCs for STP and SEP, one German and six American data
Centers.

Similar work is performed on connection of WDCs for STP
and SEP resources to Uniform System of the Information on
Conditions in the World Ocean, created and functioning in
RIHMI-WDC (Obninsk). In the section of “IPY-info" of this
system the metadata about saved up in WDCs for STP and
SEP data concerning polar regions of the Earth is presented
obtained at performance of the program of the International
Polar Year 2007-2008.
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Diagnostics and modeling of natural and
anthropogenic climate changes

[. I. Mokhov

A. M. Obukhov Institute of Atmospheric Physics RAS

Current global and regional climate changes and possible
tendencies of change are assessed. Reanalyses data are also
used alongside with observations. Contemporary changes are
compared with paleoclimate reconstructions and with model
simulations of possible climate changes under different natural
and anthropogenic influences. Special accent on changes in
Northern Eurasia and Arctic basin is made. Relative contribution
of natural and anthropogenic factors of climate change is
estimated.
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Nature of Mass Extinctions in the Earth’s
History — Lessons of the Past for Human
Race in Future

ORAL

A. F. Grachev

Institute of Physics of the Earth, Moscow, Russia

The problem of mass extinction of organisms in history of the
Earth has not only the scientific importance, but also allows to
predict, as biosphere will develop in the future. This is a great
value for a modern civilization because the man is only one of
links of the evolution of biosphere.

There were known the five large mass extinction events (Big
Fives) for last 540 million years (Table 1). For example, the
Permian Period terminated in the largest extinction event in
the Earth’s history: 85% of all marine species and about 70% of
vertebrates and an appreciable proportion of plants and insects
disappeared 251 Ma ago (the Permian/Triassic boundary)

From the known hypotheses explaining the mass extinctions
in the past, two main paradigms are discussed now: impact
(falling of large asteroids) and mantle plume volcanism. Table 2
shows that the coincidence in time of extinctions and mantle
plumes is high enough while the sign of impact event (iridium
anomaly) is known only for the Cretaceous-Paleogene boundary.

Recent detailed investigations of the unique sedimentary
sequence at the Cretaceous-Paleogene boundary in the Gams
area, Eastern Alps, Austria have shown that the mass extinction
was connected with volcanism, whereas the fall of a cosmic
body (impact event) occurred approximately 500-800 years
later. The killing mechanism sensu stricto is determined by
emission into the atmosphere of volcanic gases with high con-
centration of toxic elements (As, Pb, Zn, etc.) which contents
exceed the maximum permissible norms for live organisms in
tens-hundreds times! Such is indeed in a case of dinosaurs
extinction: the study of dinosaurs eggshells in the Nanxiong
Basin (South China) revealed the significant enrichment of
As, Cr, Pb, Zn and other trace elements at the Cretaceous-
Paleogene boundary layer containing the eggshells. It may have
been caused by the assimilations of these elements by dinosaurs
through air, water and food. An excess of mentioned trace
elements transmitted to eggs from dinosaur's food caused
abnormal embryonic development and considerably reduced the
ability of reproduction.

It is important to underline that volcanic aerosols connected
with mantle plumes, operated during hundreds-first thousand
years, and the period of extinction took very short time span —
1-2 thousand years.

The technogenic emissions, started with the beginning of
industrial revolution in the form of thin aerosols, are transferred
on significant distances and cause the global pollution similar
to the events in the geological past. Taking into account the
short time span from the beginning of technogenic pollution
of biosphere, it is necessary to expect irreversible changes of
environment (first of all, water sources), if the main sources of



Table 1. The main possible causes of Big Five extinctions

Event Number of extincted families, %

Rate of extinction, Causes of extinction

number of extincted families in Myr

End of Ordovician 26
End of Devonian 21
End of Permian 51
End of Triassic 22
End of Cretaceous 16

19 Glaciation, volcanism
10 Volcanism, impact
16 Volcanism, impact
12 Volcanism, impact
17 Volcanism, impact

Table 2. Phanerozoic mantle plumes volcanism and the epochs of biotic mass extinction

Mantle plumes, Ma ago*

Mass extinction™™, Ma ago

Columbia River 1741
Khamar-Daban 13+1
Etphiopia, Afar, Yemen 35+2
Deccan, Greenland 67+£3-64+2
Madagascar, Ontong Plateau 90-88
Rajmahal, India 11045
Parana River 137+£5-13243
Karroo, Ferrara 18242
North Atlantic 20044
East Siberia 251.240.2
Kola Peninsula 370

Middle Miocene 1443
Late Eocene 3612
Maastrichtian 65+1
Cenomanian 91
Aptian 11043
Tithonian 13747
Bajocian 17343
Rhaetian/Norian 211+8
Tatarian/Pliensbachian 249+4
Frasnian/Famennian 374-367

*Grachev, 2000; ** Raup and Sepkoski, 1986

pollution of an anthropogenous origin will continue to operate.
However the mankind should be ready to sudden changes of
the biosphere, caused by mantle plumes volcanism.
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Global climate change and long-term risks
of formation of negative dynamics of
emergency situations in the territory of
Russian Federation

V. R. Bolov

Center of Monitoring and Predicting of Natural and Man-made
Emergencies at the Ministry of Emergency Situations of RF
(Center "Antistikhia”)

The results of analysis of the observed over the last
decades and predicted climate changes in the territory of
Russian Federation indicate an increase of variability of climatic
parameters, that, in its turn, provokes a growth of probability
of extremely dangerous hydrometeorological phenomena.

In relation to the present situation we predict:

1. Further increase of average annual precipitation, especially

in the cold season, that can entail the increase of river flow.

2. Retreat of glaciers, formation of glacial lakes and englacial
cavities, an outbreak of which can lead to formation of mudflows
and, consequently, to destruction of objects of economics.

3. Growth of the number of days with high air temperature
in summer, raising the risk of fires and causing deterioration of
population health with cardiovascular and respiratory diseases.

4. Development and growth of inflectional and parasitic
diseases.

5. In relation to high temperatures in summer period an
accumulation of pollutants occurs in the atmosphere, adversely
affecting the population health.

Special attention should be paid to the problems, related to
processes of degradation of permafrost under the conditions of
global warming.

The major negative consequences of the process are:

1. Growth of temperature of frozen grounds and decrease of
their bearing capacity.

2. Considerable alterations of landscape (including changes
of riverbeds) and formation of thermokarst lakes.

3. Destructive impact of processes, related to permafrost
degradation, on industrial infrastructure and housing and public
utilities.

4. Negative impact of permafrost degradation processes on
all ground transport communications.

5. Increase of vulnerability of nuclear waste disposal sites.

6. Danger to existence of settlements.
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7. Possibility of depreservation of burial sites of especially
dangerous infections.

8. Decrease of freezing period of Siberian rivers to 15-27
days with simultaneous decrease of maximal ice thickness by
20-40%, and also considerable changes of terms and character
of processes of freezing and ice breaks of rivers and water
reservoirs.

9. Due to technological peculiarities of oil and gas exploration
under the existing climate conditions subsidence of soil and
formation of craters occur, producing a negative impact on
stability of oil wells and ground equipment.

It has to be mentioned that in spite of the fact that the
number of dangerous phenomena — prerequisites of emergency
situations has been growing over the past years, the number
of emergencies induced by it constantly decreases, due to the
system of predicting natural and technogenic emergencies and
the system of reacting to predictions, developed by the Ministry
of Emergency Situations of Russia.

2009ES000410 ORAL

A study of secondary aerosol formation
processes in background regions

Yu. S. Lyubovtseval, V. A. Zagaynov?,
A. A. Lushnikov?, T. V. Khodzher?

1 Geophysical Center of RAS, Moscow, Russia
2Karpov Institute of Physical Chemistry, Moscow, Russia
3Limnological Institute of RAS, Irkutsk, Russia

The data on processes of aerosol formation and growth
in boreal Siberian forests collected during 2005-2006 at the
rural station in Central Siberia (Listvyanka) are analyzed from
the point of view of their similarities and differences with the
data and the conditions of particle formation and growth at
Hyytidla background station (Southern Finland). Our main
conclusion is that the particle formation-growth processes in
Listvyanka occur in presence of high (compared to Hyytiald)
concentrations of sulfur dioxide and ammonia. We show that
their concentrations are enough for providing the particle
growth up to 3.5 nm h™' with much higher concentration
of the nucleation mode particles in contrast to Hyytidla, where
the sulfuric compounds are much less concentrated and the
nucleation mode particles grow by consuming low volatile
organic vapors that result from photochemical processing of
highly volatile organic plant emissions. On the other hand, the
nucleation bursts in Siberia occur more seldom than in Hyytiala.
The difference in UVB irradiation regimes at Siberian stations
and in Hyytidl3 is shown to lead to different seasonal patterns
of the particle formation-growth rates and the concentrations
of nucleation mode in Siberia.
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Global volcanism and seismicity: Century
trends and relation with solar and
geomagnetic activity

S. V. Belov!, I. P. Shestopalov?, E. P. Kharin?

1 The State geological museum of V. I. Vernadsky of the Russian
Academy of Sciences

2The Organization of Russian Academy of Sciences Geophysical
center RAS, Moscow, Russia

1. The analysis of variations global Volcanism and Seismicity
throughout last centuries allow to assume presence of the
general century cycle shown in consecutive increase of activity
in its beginning and decrease in the end of a cycle.

2. In a century cycle of volcanic and seismic activity 3 periods
approximately for 33 years are planned, duration of each of
which is multiple to three 11-year-old cycles of solar activity.

3. Trends of a century cycle of volcanic and seismic activity
positively correlate with each other. At the same time with
solar and with geomagnetic activity their negative correlation
which is broken during the periods of powerful solar flashes
when intensive flow of the charged particles in a wide range
energy are generated is revealed.

4. Positive correlation energy released from earthquakes is
established with number of powerful earthquakes (M>8) and
also energy release at volcanic eruptions with volume of thrown
out tephra. The volume of the streamed lava positively correlates
with rather weak earthquakes (6.4>M>5.5) and with volcanic
eruptions of small energy (E<10'7 J.).

5. It is possible to assume that solar activity, defining
character of geomagnetic variations, has trigger influence and is
the trigger mechanism causing “seismic noise”, i.e. occurrence
concerning weak earthquakes and volcanic eruptions, which
energy does not exceed 10'7 J. For large earthquakes and high-
energy volcanic eruptions such communication is not traced.

6. Similar character of global variations and trends of
seismic and volcanic activity, and also presence of correlation
dependences between them specify in internal unity endogenic
activity of the Earth in whole, being probably a consequence of
the general geophysical process in solar-terrestrial system
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Influence of cosmic plasma on the
atmosphere of the Earth

A. Krivolutsky

Laboratory of Atmospheric Chemistry and Dynamics Central
Aerological Observatory (CAO), Rosgidromet

Solar high energetic particles (protons mostly), which reach
polar regions of the Earth after Solar Proton Events (SPE)



initiate inonization of the atmosphere below 100 km. Such
kind of forcing leads to strong enhancement of electron density
(and other ions) in D-region of the ionoshere, and also, via
ion-neutral chemical reactions, to the disturbances in chemical

composition (first of all, to additional NOx and HOx production).

Theoretical analysis showed, that each pair of ions, which are
created by solar protons in the atmosphere gives one mole-
cular of NOx and two molecular of HOx. Than this additional
molecular amount leads to the intensification of chemical catali-
tical cycles of ozone destruction:

NO + O3 — NO3 + O2
NOs + 0O — NO + 02
Net : O3 + O — Oz + O2

OH+0O —-H+ 02
H+ O3 — OH + O2
Net : O3 + O — Oz + O2

The response of ozonosphere to the strongest SPEs of
23rd solar cycle was studied in the Laboratory of Atmospheric
Chemistry and Dynamics (CAO). Global 3D numerical models
haven been used to investigate the influence of SPEs on
chemical composition, temperature and circulation of the
atmosphere. In order to calculate the ionization rates produced
by solar protons satellite data (GOES) of corresponding proton
fluxes in different canals of energy were used. It was shown by
simulations, that ozone was strongly destroyed by SPEs in the
polar stratosphere and mesosphere, and it leads to the changes
in temperature and circulation. It was found also, that these
changes penetrate to the lower latitudes and may has a long-
term consequences. Photochemical simulations of D-region
response caused by SPEs showed that electron density increse
reachs 3-4 order during SPE (comparable to corresponding
valuse for F-region). So, proton activity of the sun is one of the
factors, which lead to global changes in the atmosphere of the
Earth.
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Climatic change in the Southern Seas of
Russia

A. G. Kostianoy!, A. |. Ginzburg!, S. A. Lebedev?,
N. P. Nezlin?, N. A. Sheremet!

LP. P. Shirshov Institute of Oceanology, Russian Academy of
Sciences, Moscow, Russia

2The Organization of Russian Academy of Sciences Geophysical
center RAS, Moscow, Russia

3University of California, Los Angeles, US

The major physical and chemical climate dependent parame-
ters of the Black Sea, the Azov Sea and the Caspian Sea or
the southern seas (thermal regime, level, salinity), as well as
chlorophyll concentration, were substantially changing at the
end of the 20th century and the beginning of the 21st century.

The rise of the Black Sea level has been observed since
the 1920s. It has become much more rapid since the middle
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of the 1980s (about 2 cm per year). On the whole, the
annual mean sea surface temperature increased at the end
of the 20th century and the beginning of the 21st century.
Over this period, no unidirectional variations in the surface
layer salinity and chlorophyll concentration were revealed.
Along with temperature variations, the Danube flow variations
influenced the chlorophyll concentration significantly. The long-
term tendency to increase in the Danube flow was detected for
the 20th century.

The Azov Sea level has started to rise rapidly (similarly
to that of the Black Sea) since the beginning of the 1990s.
From the 1920s to the beginning of the 1980s, the sea surface
temperature was increasing slowly; then the rate of increase has
multiplied. Some periods of substantial increase in salinity due
to control of the water flow and climatic factors were observed.
However, since the beginning of the 1990s, the regional climate
change has led to a decrease in Azov Sea salinity that dropped
down to values typical of the times before the river flow control
in the sea basin had been set up. In the basin of the Azov Sea
the river flow has had a long-term tendency to increase since
the end of the 1970s.

The Caspian Sea surface temperature was increasing slowly
over the 20th century up to 1970. Then the rate of increase
multiplied by 5 to 10. Significant long-term changes in salinity
were observed predominantly in the shallow north part of the
sea. They were caused mainly by variations in the Volga flow.
Chlorophyll concentration was also changing at the end of the
20th century and the beginning of the 21st century; however,
the long-term tendencies have not been detected. The Caspian
Sea level varied substantially over the 20th century, roughly
from —29 to -25.7 m. lts significant decrease by 1977 and
subsequent increase by 1995 caused noticeable damage to the
regional environment and economy.

The work was supported by Russian Foundation for Basic
Research (Grant No 07-05-00141) and International Project
INTAS no. 05-1000008-7927 (ALTICORE).
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Experience of use of GIS-technology
in geoecological research in the Urals

V. Morozov, L. Labuntsova, V. Tatarinov,
T. Tatarinova

Geophysical Center RAS, Moscow, Russia

The poster addresses the results of use of GIS-technology
for evaluating heavy metals’ environmental pollution in one of
the most famous Russia’s mining provinces — Karabash city's
area in the Southern Urals. At the present time GIS becomes
a powerful and efficient instrument useful for spatial modeling
of negative ecological influence on environment. It is especially
important for administration of ecologically unfavorable regions
of Russia, compelled to deal with ecological rehabilitation of
territories at a shortage of information about possible dynamics
of propagation of ecologically dangerous elements.

At the first stage the territory was evaluated to determine



the most polluted areas and the most dangerous trends of heavy
metals’ propagation. All available data concerning the area's
pollution, geological-tectonic and hydrogeological structure was
selected, samples of soils and surface waters were tested. The
study'’s results were converted to electronic form for their further
analysis on the basis of ArcView 3.2. At that the major emphasis
was made on the analysis of mutual impact of 3 types of data:
geological environment's characteristics, geographical aspects
(hydrological network, distance to built-up area, relief etc.),
results of heavy metals’' content detection in soil and water.

Using Spatial Analyst module the charts of soil contami-
nation by 9 elements (Zn, Cu, Cr, Mn, Cd, Pb, As, Ni, Co)
were prepared. Standard method of expert analysis was applied
for data processing, by dividing an interval of any parameter
into three parts, related to extremely unfavorable ecological
situation (1 point), relatively favorable (3 points) and medium
(2 points).

The final result of the work was the development of the
charts evaluating the territory according to each of 12 factors.
For the general expert evaluation these layers were summarized
and the final chart of the territory's complex evaluation was
obtained. One of the interim results was the scheme of the city’s
territory and adjacent regions up to Argazinsky water reservoir
for predicting the most possible directions of propagation of the
most dangerous pollutants.

3 areas were detected, exposed to the highest rate of pollution
and closely located to objects, accelerating their transmitting
to environment (rivers, lakes, relief's gradient, tectonic faults).
Special attention was focused on these areas at further rehabi-
litation of the city territory.
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International institute for applied systems
analysis and Electronic geophysical year:
Possibilities of integration

A. Kryazhimsky

International Institute for Applied Systems Analysis (IIASA),
Laxenburg, Austria

The paper addresses the concept, mission and scientific
strategy of the International Institute for Applied Systems
Analysis (IIASA) and the examples of research projects,
including the project on the prospects of long-term economic
development given the global climate changes, network analysis
application to evaluation of efficiency of energy infrastructures
etc. In the conclusion a new research initiative of IIASA
"Extremal events’, being of interest for the programs of
Electronic Geophysical Year.
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Virtual appliances management system
with mechanisms of computational
resources distribution

A. A. Moskovsky, A. Y. Pervin

Program Systems Institute of RAS, Pereslavl-Zalessky, Russia

A virtual appliance is a pre-built, pre-configured and ready-
to-run software application packaged with the operating system
inside a virtual appliance. Virtual appliances are changing the
software distribution paradigm because they allow application
builders to choose the best operating system for their application
and deliver a turnkey software service to the end user. This
new approach to software distribution combines the simple
deployment of software with the benefits of a pre-configured
device. In the context of Grid the use of virtual appliances allows
to dramatically simplify the process of node configuration and
tasks distribution.

In the past research we have developed the Virtual Services
framework that allows deploying and managing various virtual
appliances. In particular we have designed a web-site carto-
graphic service and a computational service based on X-Com
meta-computing system.

The key features of the framework are:

1. The use of cluster systems as hardware layer.

2. Tools to create a “virtual cluster” on a set of virtual
machines.

3. Automatic management of share of resources available to
services.

In the present time we are working on integration issues of
Virtual Services with Unicore middleware. The implementation
of Unicore extensions will allow using the Virtual Services in
SKIF Grid environment in an effective and standard way.
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Information-honeycomb structure of the
linguistic support in the Science of the
Earth in global systems

A. V. Vesselovsky, D. A. Kuzmina

Institute of geology of ore deposits, petrography, mineralogy
and geochemistry, Russian Academy of Science, (IGEM RAS),
Moscow, Russia

In global information systems Earth’s sciences linguistic
should provide opportunities of complex user's Inquiries,
decision of researching tasks, liquidation deficiency and gaps
in knowledge even operating of lowformalized data of a



metainformation. The Information-honeycomb structure of
the lingware of systems in the field of the Earth's sciences is
offered As development of researches of providing integration
of information from heterogeneous sources and solve of the
searching problems on the basis of construction of interrelations
of the unified terminological data description.

The Information-honeycomb structure assumes classification
and construction terminological ontology In view of problems
solved by geological disciplines in interrelation with a level of
data presentation (dokumentographycal and factographycal).
Unification of data at information acquisition and search is
provided with use of uniform system of automatic indexing.
The dictionary of system provides references to the standard
qualifiers both terminological systems and updating by specific
research data.

So, the main principle of data indexing is reference of
information attributes of the document, presented in the
description, to thematic area of geological discipline and to
a class of solved by them problems. Division of an information
stream and its dynamic classification occurs on the basis of
an accessory of the descriptors designating terms of a subject,
(object, methods of research), their groups to object-oriented
logically interconnected thematic classes or geographical lexicon
concerning: to specific terms — to determinants of a subject
domain; to the concrete environment (an atmosphere, hydro-
sphere, biosphere, technosphere, astronomy and kryosphere and
so forth) or to a kind of danger (interdisciplinary areas).

The contextual representation of the problems solved within
the limits of certain disciplines, is presented by four basic
classes:

1. Studying and methods of studying of material structure,
geochemical, mineralogical, petrologycal characteristics of
minerals, rocks, morphology, location and other features
connected with modern accommodation and structure geologi-
cal bodies.

2. Studying of geological processes and their evolutions in
an earth’s crust and deep layers.

3. Studying of distribution and sequence of formation geologi-
cal layers, etc. geological ph.

4. Applied problems: the forecast of search of minerals;
engineering researches at planning and construction of under-
ground and ground objects; the forecast of the natural and
anthropogenous catastrophic phenomena.

Integration of data for the decision of practical problems is
connected with use of data, methods and models: intrasubject,
intradisciplinary, interdisciplinary related subjects.

So, the information-cellular structureprovides:

— Greater opportunities in understanding of ontology of
lowformalized data of metadescriptions, uncertain concepts and
terms interdisciplinary researches, due to contextual represen-
tation through the problems solved by system;

— Decisions of practical and research problems by means of
use of global systems of versatile data in sciences about the
Earth:

— Opportunities of interrelation, addition and updating of
the standard qualifiers;

— The decision of problems of an estimation of thematic
affinity of documents.
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Fuzzy logic methods for geomagnetic events
detections and analysis

R. Kulchinskiy, E. Kharin, I. Shestopalov,
S. Agayan, Sh. Bogoutdinov, A. Gvishiani

Geophysical center RAS, Moscow, Russia

A geomagnetic field is subject to fluctuations of different
time scales. In order to describe the magnetic activity in the
planetary scale there were established geomagnetic indexes: 24
hours’ C-index, three hours’ Kp-index, hourly indexes Dst, AE
and others.

Let us note that the principal idea of the introduction of
these indexes was to give equal estimation of relative strength
of disturbances in various observatories. However the more
detailed study of the morphology of geomagnetic disturbances
and their sources shows that various indexes of geomagnetic
activity used nowadays show an activity of a geomagnetic field
not on the whole Earth surface but in its separate regions. In
the process of research of solar-terrestrial phenomena there
emerged the necessity of simultaneous determination of the
strength of geomagnetic disturbances in all observatories of
the world stations’ net i.e. an introduction of new parameters
independent of geomagnetic latitudes and longitudes becomes
necessary.

To solve this problem a new geo-informational approach
named “Discrete mathematical analysis” (DMA), FCARS
algorithm in particular, is suggested. The approach has been
developed by the Geophysical Centre of the Russian Academy
of Sciences. The DMA is based on fuzzy logic methods and is
meant to study multidimensional arrays and time series.

The FCARS represents an attempt to model the logics of an
interpreter who identifies “by eye" anomalies in records. This
algorithm is supposed to be used for the purpose of further
automated analysis of great arrays of data not analyzable by
manual processing. The algorithm gives an estimation of limits
of anomalies sought and conducts morphological review of
these anomalies in form of initial, central and final stages with
separation of strong and weak phases in the central stage. A
sufficient “flexibility” of the algorithm is provided by a wide set
of "rectifications” which appears during modelling of the work
of an interpreter.

As the result of the execution of these works based on
algorithms of separation and analysis of anomalies in time series
using fuzzy logic methods there were:

— introduced concepts of inner and outer strength of an
anomaly of a geomagnetic variation;

— suggested an analysis of geomagnetic events based on data
from the global network of observatories INTERMAGNET;

— described a new way of study of the dynamics of geomag-
netic disturbances spreading.
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Tables of sector structure of the
interplanetary magnetic field based
on geomagnetic measurements

V. I. Odintsov, A. N. Zaitzev

Pushkov Institute of Terrestrial Magnetism, lonosphere and
Radio Wave Propagation (IZMIRAN), Troitsk, Moscow Region,
142190, Russia

It was noticed that the sign on a radial component of an
interplanetary magnetic field (boundaries between IMF sectors
of different polarity) is important geophysical index. The effect
of sector boundaries of an interplanetary magnetic field is
found reliably out now not only in geophysics, but also in
biology and medicine. Change of a sign on sector structure IMF
causes essential response of biosphere. This fact has transparent
physical sense — change of polarity of SS IMF is accompanied
by step disturbance of electromagnetic fields in an habitat.
For practical use rather important that the sign on SS IMF is
defined from the geomagnetic measurements. In past years the
tables of SS IMF signs inferred from geomagnetic observatories
by S. M. Mansurov's method are resulted in this report. This
work is fulfilled in IZMIRAN in a continuous mode since 1956
to present. The tables of SS IMF are displayed on the site
http://www.izmiran.ru/stp/polar/SSIMF/. Now we have an
attempts of allocation of the SS IMF effects on Earth surface by
methods of an adaptive filtration of the geomagnetic variations
registered in middle and low latitude observatories. The example
of such definition is shown on the picture — plots of SS IMF
for an interval from December, 1994 till June, 1995 (BR 2204-
2210).

— AWAY THE SUN
— TOWARD THE SUN

&

24

Fig. In the top part of the figure is the table of SS
IMF according to geomagnetic measurements in Resolute
Bay observatory (Canada), in the bottom part is the SS
IMF features as its can be inferred from the measurements
of Moscow observatory by our new method. Very good
consistence between two parts of figure is observed -
distinctions are caused only by errors of processing and the
way of the results representation.
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Application on the interdisciplinary
database for the construction of the
geodynamic models of the active
continental margins of the Earth

A. G. Rodnikov, N. A. Sergeyeva,
L. P. Zabarinskaya

The Organization of Russian Academy of Sciences Geophysical
center RAS, Moscow, Russia

The present stage of geosciences is characterized by a special
attention to researches in the field of deep structure of the Earth
which are caused by a need to decide theoretical problems of
geodynamics, to prospect effectively for mineral deposits hidden
in depth, to research a problem of seismic hazard, to forecast
and reduce a damage from natural disasters, in particular what
are caused by earthquakes and volcano eruptions, and also to
solve an environmental problems.

Continental margins are characterized by high seismicity,
volcanic eruptions and other natural cataclysms. Of particular
risk are continental margins which represent a danger to the
people living there. In this connection continental margins
are object of detailed study under the international and
national geophysical projects. The obtained results under
projects are a basis for creating the Information interdisciplinary
database, which can be used for constructing geodynamic
models of a deep structure of active continental margins of
the Earth. The Information interdisciplinary database includes
geologic-geophysical parameters in a digital form and with
geographical coordinate references. The database embraces
seismology,
gravity, heat flow, magnetic, geology, petrology, the results
of geophysical survey, deep drilling of the seafloor, dredging,
the location of deep faults, rift and paleorift structures,

data on bathymetry, deep seismic sounding,

ancient and recent subduction zones, magmatic formations
and volcanoes, mineralization zones and areas for oil and gas
formation, asthenospheric diapirs and partial melting zones in
the upper mantle and other data. Geodynamic models of a
deep structure for active continental margins of East Eurasia
in the Okhotsk, Japan and Philippine Sea Regions are created
on a basis of complex analysis of all this data. An application
of the Information interdisciplinary database for construction
of a deep structure model of the lithosphere in the region of
Neftegorsk earthquake which has occurred on 28 May 1995 in
the northern part of Sakhalin, caused victims and destructions
is examined. Detailed descriptions of models are available.
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Extremal events in space environment:
Definition, realization, the forecast
possibility

V. N. Ishkov

Pushkov Institute of Terrestrial Magnetism, lonosphere and
Radio Wave Propagation of Russian Academy of Sciences,
Troitsk, Russia

The initial stage of an outer space exploration and develop-
ment of hi-tech systems have put a problem of an estimation of
a Earth’s environment space conditions and their forecast, i.e.
a conditions magnetosphere, ionosphere, radiating belts etc. —
all layers of a environment space in any set interval of time.
The particular interest represents definition and the forecast
of the extreme geophysical phenomena which influencing
technological systems and health of people demand enormous
financial expenses for their restoration. Researches of solar-
terrestrial connections of last decades the last century have
convincingly shown that the condition of a environment, is
completely defined by the solar active phenomena. The basic
geoeffective events on the Sun, are exclusively large flare events
and coronal holes. To a class of flare phenomena we carry the
solar flares with all of mass movement dynamic displays and
radiations in all ranges of an electromagnetic spectrum and
ejection of solar filaments with all phenomena accompanying
them. Agents environment causing disturbances are: transients
structures — coronal mass ejections a consequence of active
processes in flares and filament ejections; the high-speed
streams of solar plasma following a shock wave from the large
solar flares and filament ejections or expiring from areas with
an open configuration of a magnetic field (coronal holes).

The full chain of disturbances from separate large flare
event can be presented in the form of three separate stages of
influence: 1. Electromagnetic impact breaks radio communica-
tion in an ionosphere because of flux radiation in UF and soft
X-ray growth: R1-R5. 2. Solar proton events raise a level of
radiating danger when there is an intrusion of significant fluxes
of the solar charged particles: S1-S5. 3. Magnetic storms: The
disturbances in a geomagnetic field which are caused by arrival
to environment of a solar wind the disturbance structures: G1—
G5.

Thus, it is possible to define the extreme geophysical
phenomena in environment as the phenomena having a point
5 either in one or in two or in all three displays of environment
disturbances. Starts of space solar observatories with possibility
of observation of the solar active phenomena in various ranges
electromagnetic and corpuscular radiations have expanded a
circle of the solar data and have allowed closely to approach
to the decision of many applied problems connected both
with the solar active phenomena, and with their influence
on all heliosphere and, in particular, on Earth's environment.
Possibilities of daily service observation of the Sun during this
period have allowed to solve, in some approach, a problem
of the forecast large solar flare events and their disturbances
in environment and closely to approach to research of the
geophysical extreme phenomena.
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The seismic and electric records made in one point and
representing sets of discrete signals are considered. Often a
seismic recording is similar to electric, especially in intervals of
longitudinal waves for weak earthquakes. The problem consist
to find of transfer function between these two records. The
Lagrange interpolation allows to obtain analytical representation
for a discrete signal. In work the formal analytical dependence
between electric and seismic records is constructed. The formula
(transfer function) represents the sum of the entire functions of
exponential type. It is very complicated. However it is possible
to extract from it the simple principal part

E(t)

kS(t—a) . (1)

E(t), S(t) — Lagrange series for electric and seismic signals, ¢
— current coordinate (record time). Parameters a and k give
the minimum deviation of the real and reconstructed records
in L2. They have been obtained as averages on the basis of
several “enough good” records of electric and seismic signals.
Advantage of such approach consists that for the analysis of
signals it is possible to use the theory of the entire functions.

Let's notice, when the parameter is small enough, it is
possible to use series expansion

a2

B(x) .

= S (z) + .. (2)

= k(S(m) —aS'(z) +

).

Work was supported by the Russian foundation for basic
research (no. 09-05-00767-a).
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Earth crust motion and deformation
analysis based on space geodesy methods

R. Krasnoperov

Geophysical Center RAS, Moscow, Russia

Natural geodynamic processes in the Earth crust become
apparent as different types of movement. These movements can
be regular when different strata move along fault lines on a local



scale or along boundaries of tectonic plates on a continental
scale. They can also be abrupt and have the form of earthquakes
and other major seismic events. Both forms of movement are
irreversible, and thus they can be called deformations.

Analysis of Earth crust motion and deformations can be
performed by means of seismic soundings, strain-meter and
tilt-meter readings, and geodetic methods which are the most
significant ones. Geodesy plays a key role in crustal deformation
studies by determining the temporal variations of the Earth
shape and size at various spatial and time scales. Among
modern geodetic methods space geodesy applications are of
most importance. Among the latter Global Positioning Systems
NAVSTAR-GPS and GLONASS should be pointed out.

Current research corresponds an overview of certain GPS
applications for Earth crust motion and deformation analysis
and geodynamical and geophysical solutions.
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Implementation of information system for
interpreting integrated geophysical
observations in Kamchatka

G. N. Kopylova, V. Yu. Ivanov, V. A. Yushko

Kamchatka Branch, Geophysical Survey, Russian Academy of
Sciences, Petropavlovsk-Kamchatski, Russia

The Kamchatka Branch of Geophysical Survey, the Russian
Academy of Sciences has been carrying out integrated geo-
physical observations in Kamchatka for monitoring volcanoes
and forecasting large earthquakes and volcanic eruptions. At
present the KB GS RAS operates a network consisting of
radio-telemetering and strong motion stations, a network of
KAMNET GPS-stations and observation sites to monitor high-
frequency seismic noises and parameters of electromagnetic
fields, and a network of sampling boreholes to record water level
and parameters of chemical composition of ground water. The
majority of the sites are located at Petropavlovsk geodynamic
testing area, comprising both the towns of Petropavlovsk-
Kamchatski and Elizovo where the greater part of the
population of Kamchatka is concentrated. Based on the long-
term seismic forecast it is likely that a possible large earthquake
could occur of a M>7.75 and cause significant consequences
to the infrastructure and population of Kamchatka.

The information system through which integrated geophysi-
cal observations are interpreted includes a network of stations
providing different kinds of observations, telemetric or other
facilities of data transmission; collecting and processing of
geophysical information and warning local authorities of
impending seismic and volcanic hazards; forecasting large
earthquakes and volcanic eruptions. In-house computer network
maintains continuous transmission of seismic signals from
remote digital and radio-telemetering stations and GPS-
stations, and provides access to archived and database servers.

The POLYGON information system is designed for collecting
and processing geophysical, hydrological and other time-series
data in real-time. It is able to supplement the database at
central server in KB GS RAS.
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The ArcGIS system has been used to start a GIS-project
"Petropavlovsk Geodynamic Testing Area” (Rus: Petropavlovskii
geodinamicheskii polygon) that permits to detect locations and
performance of the observatory sites and displays geotectonic
and seismologic conditions. At present the project considers
topography background, hydrography, locations of sites provi-
ding different observations, regional catalogue of earthquakes;
geologic, tectonic and geomorphologic maps; schemes of
magnetic and gravity anomalies; boundaries of accurate records
for earthquakes with different energy classes and map limits
of the KB GS RAS responsibility zone. The ArcGIS permits
the project to compile geo-referenced database in various
coordinate systems and obtain names of selected objects as
well as other optional information presented in tables. The
project and the layers included in the projects have been done
in Pulkovo 42 coordinate system.

This paper shows that the use of GIS- technology provides
new possibilities for seismologic, geophysical and other methods
of integrated geophysical monitoring of seismically active areas.
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In current report we present information resources, developed
on the base of seismic data in Kamchatkan Branch of RAS
Geophysical Survey.

1. Database “Regional seismic catalog of Kamchatka and
Commander Islands”’. Database number in Russian “InformRe-
gistr" Center is 0220711890. On 1 January 2009 catalog
consists of more than 107000 records about earthquakes of
Kamchatka, Commander Islands and Pacific north-west part
in 1962-2009. Data are updatable daily. Internet address for
remote users: http://data.emsd.iks.ru/dbquaketxt_min/index
_r.htm.

2. Research database “Earthquakes of Kamchatka” accessible
by the Internet. Resource is based on digital waveform files
of seismic events, registered by regional seismic stations of
Kamchatka. Research database is developed in collaboration
with Institute of Computational Mathematics and Mathematical
Geophysics SB RAS. The computation modules for the on-line
waveforms data analysis have been developed and debagged.
The modules perform the following on-line procedure:— spectral
analysis;— spectro-temporal analysis;— linear frequency filtering.
The results are displayed via user web browser. Cartographic
Google survey is used as GIS-server. Internet address: http://
opg.sscc.ru/kg/. Research database is developed by financial
support of Russian Foundation of Basic Research (grant 07-07-
00106).



3. Information system "MONITOR of Russia Far East seismic
activity” by data of broadband seismic stations. Development
is carrying out for Tsunami Warning System in Russia Far East
by Federal Program. Main goal — raising the reliability level and
decreasing of time of tsunami warning on the base of specialized
seismic observation. “"MONITOR" model address in Internet:
http://ts.emsd.ru.

4. Factual database “Activity if Kamchatka volcanoes”, gene-
rated results of seismic, satellite and video data on eleven
most active volcanoes of Kamchatka. By obtained data we
estimate current volcano state and detect the degree of volcanic
hazard. Database number in Russian “InformRegistr’ Center
is 0220711891. Data are updatable daily. Internet address:
http://emsd.iks.ru/~ssl/monitoring/main.htm.

5. Near real-time data. Every day information about regional
and volcano earthquakes is inserting in Internet:

http://data.emsd.iks.ru/regquake/ — a map of near real-
time earthquake epicenters for Kamchatka, the Northern Kurile
Islands and the Commander Islands;

http://data.emsd.iks.ru/klyquake/index.htm — a map of ear-
thquake epicenters for the Northern group of volcanoes;

http://data.emsd.iks.ru/avhquake/index.htm — a map of ear-
thquake epicenters for the Avachinskaya group of volcanoes;

http://www.emsd.ru — near real-time photo images of
Sheveluch, Klyuchevskoy and Bezymianny, Avachinsky and
Koryaksky volcanoes.

2009ES000359 POSTER

Database and results of the magnetotelluric
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Continuous observations of five components of a magneto-
telluric field have been begun in 1992 on Bishkek prognostic
area of Institute of Heats of the Russian Academy of Sciences
in Kirghizia and proceeded till 1998. The Main objective of
this work there was a long-term continuous observations five
components of a magnetotelluric field in one of seismoactive
regions of the Earth. Measurements were spent at the digital
automatic measuring station modified for electromagnetic
monitoring. For measurement of a geomagnetic field were used
quartz magnetostatic variometres. As a sensors of an electric
field the two orthogonal 100 m electric lines with not polarised
electrodes were used. Time discretization of measurements was
equalized 10 s. By means of a numerical filtration the collected
data was divided on two strips: high-frequency — with the
maximum period 1 hour and low-frequency — with the periods
more than hour. In the report the examples of an adaptive
filtration processing of a collected data are shown. Adaptive
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filters give the chance to allocate electromagnetic field of an
internal (geodynamic) origin and to get the time changes of
a transfer functions of this field (an impedance and magneto-
variational parametres), which define an electric structure of
environment.
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The development of geological and
geophysical environment models editor
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Problems, which occur at present stage of theoretical and
practical geophysics development during inverse problems
solving, require a qualitative improvement in geological-
geophysical environment modeling and data interpretation.
Developing a tool for editing geological and geophysical models
will allow applying modern data-processing algorithms for the
field and well researches and also combining functionality of
programs series designed by USTU in a single package.

The development of modern computer technology and at
the same time the growing demands for the quality of the
interpretation and visualization of geological and geophysical
data results dictate certain requirements to be met by appro-
priate geophysical automated systems:

— to have a user-friendly interface and natural description
language for input and output data;

— to provide adequate performance for handling large volumes
of geological and geophysical data;

— to include diverse interpretative procedures aimed at solu-
tion of complex and diverse geological problems;

— to provide an opportunity for integration of geophysical
methods at different stages of data processing and interpreta-
tion;

— to have informative display system for input, processing
and resulting data.

The structure description unit proposes the designation of
geological objects, which were studied with the input of studies
conducted on these sites. Once it's done, the relevant modules
allow user to fill these elements with the research data, store
that in a single data space for further processing, as well as
carry out the necessary operations on that.

In the first phase of the project a relational database to store
the hierarchy of studies, research results and model parameters
was set up. This data can be imported from other systems
of the research complex and exported, while the database is
a common repository, based on which an integrated model
of the environment will be built. Also we implemented the
basic modules of data input, processing and visualization for
geological and geophysical structural environment modeling.

Next phase of the project include:

— creating three-dimensional presentation of an integrated
field model;

— comparing objects in field space (checking consistency of
spatial characteristics and model parameters);



— obtaining data on the manually configured cuts of the
researched field area by analyzing the available reference data
(exporting case model from the complex one).

Creating such a system would provide a convenient tool for
geophysics—interpreter, providing an opportunity to compare
the results of the existing interpretation algorithms and
clarification.
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This paper is presented the wide range of research methods
of the seismological data contained in high technology
intelligence system Expert Earthquake Data Base (EEDB).
The seismological catalogues making a basis of the system
give the researcher a rich historical material for solving of
an earthquakes prediction problem by calculation of various
predicting characteristics. The system contains 63 catalogues
of known agencies and geophysical services and the authoring
catalogues collected from various sources. It allows to work both
in a scale of all globe and regional levels. The NEIC catalogue
of the world, the complex Baikal catalogue and the regional
catalogue of Altai (with the data of Altai-Sajan experimental-
methodical seismological expedition of SB RAS) are used most
frequently. The format of earthquakes epicenters data storage
consists of fields of the temporal and spatial coordinates and
the energy parameter (magnitude or class). Besides the system
database contains a lot of digital data by geographical layers:
of a relief, lines of fractures, rivers etc.

The EEDB system software contains the complex of
algorithms and programs for implementation of such catalogues
processing tasks, as: weak seismicity monitoring (various
methods of seismic anomalies detection before a large shock),
dynamic separation of aftershocks from seismic catalogs,
visualization of allocation diagrams and graphics of necessary
seismological parameters. Possibilities of events allocation
cluster analysis on squares, graphics visualization of earthquakes
epicenters mechanisms and other kinds of spatial researches for
geographical areas are added. All these methods are described
in given article.

For example, the technology of aftershocks sequences selec-
tion contains the following stages:

1. First pass of the catalogue with the purpose of finding
not-aftershock events density (aftershocks are eliminated on
the parameters retrieved by a statistical method),

2. Second pass when the preliminary aftershocks are selected
for a rectangular cell which size is proportional to magnitude of
a main shock,
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Fig. Possibilities of EEDB program: earthquakes epicenters
visualization on selected map (in centre), calculation of
behaviour of an inclination a graphics of events repeatability
(on left), the repeatability graphic (on right).

3. Construction on the selected plenty of an events concentra-
tion ellipse by the method of the greatest probability or by
standard deviation from set center (at the researcher choice),

4. Subsequent passes of the catalogue with level-by-level
aftershocks selection in the elliptic metrics. At 2 and 4 stages
the aftershocks process time is determined as the ratio of
aftershocks number to total density for a rectangle or the ellipse
according to Prozorov's method.

In the task of detection of seismic anomalies (using cleared
from aftershocks catalogues) — forerunners of strong earthquake
— the most different methods are used. One method learns
the spatio-temporal allocation of total energies for selection of
seismic quiescence zones before strong earthquake. The other
one researches the behaviour of an inclination a graphics of
events repeatability (coefficient b) for selected region (Figure).
Theoretical global results on seismic anomalies before known
large earthquakes of Siberia, Altai, Baikal, Sumatra are obtained.
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The computer training system on geology of minerals is the
program intended for studying of rocks formation processes,
properties of minerals and the types of deposits. This system
includes three complexes on several geological disciplines.
First is mineralogical complex contains the information on
minerals and its properties, second one describes types of
rocks and its genesis, the third one observes the types of



mineral deposits, conditions of the formation and its main
features. Each complex can represents itself as separately
taken training program. The system unites these complexes
by the classification circuit. The circuit represents an outline
into which entered genetic classification of mineral deposits,
the circuit of mineral formation's processes and the circuit
of minerals’s systematisation. Each component is based on a
principle “from bigger to smaller’. The classification circuit is
presented by a uniform text file. The total of the signs defining
a role of a word-combination in an outline is equal 15. First
three signs to a comma are invariable and are reserved; depends
on presence of vacant rooms in base. The quantity of signs after
a comma varies and can be equal from 1 to 12, depending on
position in hierarchical number.

In system the template of the classification circuit in which
each of outline positions is declared boots. System customisation
is made at the reading of the classification circuit. Flexibility
in customisation allows to reserve some serial numbers for
each rank, and also to set correspondence of serial numbers to
hierarchical value within one classification when some circuits
with identical ranks in the beginning and various ranks unite in
the end. Therefore the base of interfaces in which the system
in correspondence with the template draws up all units of an
outline is formed.

It is known that the area of geological knowledge is difficult
and contradictory from the lexical point of view. Frequently
to one term there can correspond some various concepts and
on the contrary identical concepts meet in various terms. Key
feature of the given system consists that it allows to identify
such concepts and to compare the inherent information for it,
found in the text. Thereby the discrepancy problem of geological
knowledge has been solved.
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2The Organization of Russian Academy of Sciences Geophysical
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The study and analysis of problems of geophysical thermo-
hydrodynamics in water areas of the World Ocean by data
assimilation and usage of a modern information technology and
methods of mathematical modeling represents a perspective
direction of research of ocean and atmosphere. Such studies
are the most effective for the solving the important applied
problems connected with defense of the state, ocean resource
management, search and rescue of people, weather forecast,
ecology etc.
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Recently the data assimilation methods are actively used for
increase of adequacy of the ocean circulation models. The most
important object of research here is the problem of variational
data assimilation which, as a rule, is reduced to an optimal
control problem. The numerical solution of the given problems
becomes complicated due to a real configuration of borders of
oceans, a considerable quantity of discretization points, and
presence of the observation data only in small subareas of the
World Ocean. All it creates additional information problems for
the practical solution of these problems and demands working
out of special methods with use of powerful computer complexes
and development of the specialized information computing sys-
tems (ICS).

Creation of such information systems cannot be carried out
without the preliminary creation of a technical complex of
programs which first of all provides: correct data exchange
between various modules to possess the user-friendly graphic
interface allowing to fully define a working process of ICS, to
possess possibility of storage and visualization of calculations,
to provide access to calculations through the Internet — and also
to satisfy to a number of requirements. Information system 1CS-
T2 can be considered as one of such systems. It uses not only
averaging, but the real, operational data of measurements of
sea surface temperature (SST), done by the radiometer which
is based on a board of satellites, at the concrete moments of
time along a scanning strip, that allows to receive more exact
forecasts.
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and aurora in the vicinity of Kara Sea and
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Due to task of exploitations of Russian North territories
which main part lies in the auroral zone, the demand of
information system about environmental conditions under
extraterrestrial (space) influences are considered. The evidence
of such influences is the geomagnetic field disturbances,
auroras, and disruption of HF-communications which now
is named as “space weather’. The effects of influence are
observed also in the format as the interference for geophysical
prospecting, the errors within GPS navigation, the induction
currents (anomalies) in gas pipelines and power grids, and
the lost of controls for instruments in the deep inclined wells,



etc. The influence of magnetic storms itself also was found
in the biosphere and confirmed by observations the human
beings health conditions. For the region of Kara Sea and Yamal
peninsula the extraterrestrial influence are often observed due
to the position of such territories under auroral zone.

For convenience and to fulfill of the requests about conditions
in magnetic field data and ionosphere as well as aurora
appearance above Yamal peninsula as the direct space weather
effects we propose to make the regional information system
which based on the direct measurements of local network in the
real time. The new possibilities of Internet might open us the
way to build up the data collection system of magnetometers
and ionozonds network which permit to infer and to estimate of
the ionospheric and magnetic disturbances as we might expect
to be in the vicinity of Yamal peninsula in near real time.

In this paper we present the experience of Academy of
Science units (IZMIRAN and others) as well as Hydromet
Service units (AARI and others) to have the tools and practice
how to use the space and ground based data for estimation
of space weather in global and local scales. For such a case as
Yamal peninsula region we need into 3—4 points of observations
in addition to the net which already operate in the vicinity of
a task region. The preliminary list of points include Salekhard,
Cape Kamenny, Seykha, Sabetta and Kharassovey. In view of
existing net which include Amderma, Dixon, Norilsk, Nadym
we able to get of good conditions to build up the information
system for whole region which include Kara Sea and Yamal
peninsula. During test period we will work with many end-users
and will arrange the support from research units in Moscow and
Saint-Petersburg. The practical usage of information system
will be stimulated by seminars and by master classes with
applications samples. The pilot usability of such system will be
achieved during first year of operation and full working phase
on practice during two years after moment when all points of
observation will able to transmit the data via Internet in real
time.

The experience to operate for such information systems
which we can refer abroad in Scandinavia, Canada and Alaska
will gave us additional green light. We know the elements
of such systems which already operate in Internet now. The
open interface of such systems will help us to have updated
information for our regional information system. We believe that
our regional information system to monitoring of geomagnetic
field conditions in the vicinity of Kara Sea and Yamal peninsula
will have demand. The structure and operation of system are
illustrated by previous results.
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Electric component of a regional climate
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For estimations of probable climatic changes global hydrody-

namic models of general circulation of atmosphere are usually
used. Such models as boundary conditions (or at the adequacy
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a) temperature (T), intensity of a field (E.); b) the
module of horizontal speed (abs (Viy)) according to
November 7, 2008. F; and F, — the first and second
principal components accordingly.

analysis) consider long-term data of continuous meteorological
observations. For the description of regional climate features in
the present work it is offered to take into account dynamics of
electric parameters of a atmospheric boundary layer side by side
with steady estimations of existential distribution of weather
data.

Data of continuous observations of aeroelectric field (E.)
and meteorological parameters (temperature, speed and direc-
tions of wind, humidity, atmospheric pressure, light exposure),
executed on Borok middle-latitude geophysical observatory
[58°04’ N, 38°14’ E], were used for the multidimensional
statistical analysis. In total 30 daily intervals of “good weather”
data during 2008 summer and autumn seasons have been
investigated by means of principal components method.

The factor analysis has shown that from 80% to 96%
of ground atmosphere changeability in space of registered
parameters is caused by the first three modes of principal
components. The first main component reflects a daily course
of meteoparameters (first of all — temperature) for a summer
season, has similar dynamical pattern for all seasons and
characterizes from 48% to 67% of regional ground atmosphere
variability. The second mode reflects variations horizontal wind
components of the meteorological block and shows obviously
expressed seasonal prevalence. Its share makes from 20% to
35% of variability during a summer season. The contribution
of wind dynamics prevails in an autumn season. A major factor
bringing the greatest contribution (from 40% to 60%) in general



variability of a ground atmosphere becomes a component,
accumulating wind parameters variations while the intraday
variation provides from 18% to 40% of the general variability
(see Figure). The third fashion in most cases is caused by
vertical component of wind variations or light exposure and
pressure changes. Meanwhile it is shown, that contribution of
E. revealed by the factor analysis to the general dispersion
of dynamics of registered parameters is significant, and for
separate time intervals is comparable with the contribution of
humidity and temperatures in the general variability.

The peculiarities of dynamics of long-term variations of
aeroelectric field intensity and interrelation of E. with changes
of temperature, speed of wind at various heights are investigated
by methods of the spectral-correlation analysis on the base of
data of continuous middle-latitude land observations (1998—
2007). The obtained results allow to draw a conclusion on
necessity of consideration of aeroelectrical spatial-temporal
dynamics at the description of a regional climate.
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Definition of stochastic continuity by fuzzy
logic methods and geophysical applications

A. l. Kagan, S. M. Agayan, Sh. Bogoutdinov

Geophysical center RAS, Moscow, Russia

The presentation deals with modeling of continuity on
stochastic time series by methods of fuzzy logic in the framework
of discrete mathematical analysis, elaborated in the GC RAS, a
new approach to data analysis. Results are applied to searching
anomalies on time series of geophysical nature.
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Europe evidence influence of a level of solar
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We study the effect of solar variability on temperatures
recorded in three European stations with the longest gapless
series available (Prague, Bologna and Uccle). Following pattern
recognition approach, we partition the data (daily minimum
and maximum temperatures and their difference) in the
two separate classes in accordance to activity of the Sun:
temperatures belonging to a high-activity Schwabe cycle
(class H) vs temperatures belonging to a low-activity cycle
(class L). Using the statistics of the classical two-sample
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Kolmogorov-Smirnov test, multiple shuffles of data, and other
partitions including those independent of solar activity, we
demonstrate that separation between probability distribution
functions of temperatures from H and L classes is statistically
significant and robust. We also use the classical “superimposed
epochs” method, computing an average annual variation of
temperatures for H and L classes separately. Results are
positive: for practically all temperature series considered
(minimum daily, maximum daily, daily range, and the first
derivatives of these three quantities) the differences between
the two graphs of the annual change of temperatures for
the two classes are rather large (on the order of 1°C) and
stable against a change in period of analysis (from up to two
centuries and more down to the minimum required for our
analysis, e.g. 68 years for Uccle). Common and site-specific
patterns of annual change of temperatures can be recognized
in temperature series from the three stations. Thus, solar
activity might account for long-term variations in temperature
observed at the three European sites in the past two centuries
without having to resort to an additional forcing factor. These
variations of annual change of temperatures also show up the
complexity of characteristic local response that may render
delicate identification of common correlation between solar
activity and global temperature estimates.
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A. V. Kouraev'?, J-F. Crétaux'3, S. A. Lebedev?,
A. G. Kostianoy®, A. |. Ginzburg®, N. A. Sheremet®,
R. Mamedov®, E. A. Zakharova?, L. Roblou!?,
F. Lyard'?, S. Calmant!'®, M. Berge-Nguyen'

LUniversité de Toulouse, Toulouse, France

2State Oceanography Institute, St. Petersburg, Russia

3Laboratoire d’'Etudes en Géophysique et Océanographie
Spatiales, Toulouse, France

4The Organization of Russian Academy of Sciences Geophysical
center RAS, Moscow, Russia

5P. P. Shirshov Institute of Oceanology, Russian Academy of
Sciences, Moscow, Russia

Slnstitute of Geography National Academy of Sciences of
Azerbaijan, Baku, Azerbaijan

The overall aim of ALTICORE project (ALTImetry for COastal
REgions — www.alticore.eu) is to build up capacity for provision
of altimeter-based information in support of coastal ocean
studies in some European Seas. In this report the main investi-
gative results of the Caspian Sea received within the bounds of
this project are presented.

The Caspian Sea is the largest continental water body on
the Earth. Owing to its size and geographical location, the
sea is truly a large-scale climatic and eco-logical indicator.



One of the most important parameters of the state of
Caspian Sea are significant interannual sea level changes that
puzzle the scientists of many countries. Significant water
level fluctuations have serious consequences for the region,
leading to displacement of thousands of shoreline inhabitants
and damaging industrial constructions and infrastructure.
Continuous weather-independent observations from radar
altimetry are a natural choice to complement the existing
in situ sea level observations and to provide new information
for open sea regions that has been never covered by direct sea
level observations. The Caspian Sea can be considered as an
intermediate target between open ocean and closed lakes, it is
in fact a perfect “natural laboratory” to evaluate the potential
of satellite altimetry for enclosed water bodies.

First we provide an assessment of the variability of the
Caspian Sea level from the in situ tide gauge network and
satellite altimetry data. Then a specificity of application of
satellite radar altimetry for the studies of the Caspian Sea
is discussed, such as influence of tides, atmospheric forcing,
dry and wet tropospheric corrections, calculation of the mean
sea surface, potential influence of ice cover on altimetric
measurements and bias between various satellite missions.
We also address validation of altimetric results by in situ
measurements and dedicated calibration/validation campaigns
and the existing altimetric databases for the Caspian Sea.

Next we present various results of combination of satellite
and in situ data for the studies of natural regime of the Caspian
sea. Altimetry provides an invaluable tool to monitor seasonal
and spatial variability of the Caspian sea level. In combi-nation
with wind fields from scatterometry it can also provide useful
information on sea level for storm surge events. Altimetric data
can also be used to estimate Volga river level variability. Sea
level variability coupled with observations of other constituents
of water budget can give estimations of evaporation over the
Caspian Sea or Kara-Bogaz-Gol bay. Among other less direct
applications of al-timetry is observation of wind and wave
regime over the sea, and study of its ice cover regime using
synergy of active (radar altimeter) and passive (radiometer)
microwave observations onboard altimetric satellites.

The work was supported by Russian Foundation for Basic
Research (Grant no. 08-05-97016) and International Project
INTAS no. 05-1000008-7927 (ALTICORE).
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The overall aim of ALTICORE project (ALTImetry for COastal
REgions — www.alticore.eu) is to build up capacity for provision
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of altimeter-based information in support of coastal ocean
studies in some European Seas.

In this report physical processes in the coastal zone of
the Black Sea which can contribute to a correlation between
altimeter-derived sea level anomaly (SLA) data and correspon-
ding in-situ measurements are briefly reviewed. Examples of
using the SLA data in studying long-term variability of the
Black Sea level and mesoscale water dynamics are presented.
Results of comparison between observed (in-situ) and altimeter-
derived SLA and wind speed values made for several coastal
locations are discussed. A new approach is proposed for
better consistency between altimeter-derived and observed
wind speed values which is based on the decomposition of the
wind directions in four quadrants in relation to the coastline
orientation.

The work was supported by Russian Foundation for Basic
Research (Grant no. 07-05-00141) and International Project
INTAS no. 05-1000008-7927 (ALTICORE).
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The overall aim of ALTICORE project (ALTImetry for COastal
REgions — www.alticore.eu) is to build up capacity for provision
of altimeter-based information in support of coastal ocean
studies in some European Seas. In this report the main investi-
gative results of the Barents and White seas received within the
bounds of this project are presented.

The Barents and White seas are the seas of the Arctic
Ocean. Today a complicated hydrodynamic, tidal, ice and
meteorological regimes of these seas may be investigated on the
base of remote sensing data, specifically of satellite altimetry
data. Results of calibration and validation of satellite altimetry
measurements (sea surface height and sea surface wind speed)
and comparison with regional tidal model show that this type
of data may be successfully used in scientific research and in
monitoring of the environment. Complex analysis of the tidal
regime of the Barents and White seas and comparison between
global and regional tidal models show advantages of regional
tidal model for use in tidal correction of satellite altimetry
data. Examples of using the sea level data in studying long-
term variability of the Barents and White seas are presented.
Interannual variability of sea ice edge position is estimated
basing on altimetry data.
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Earthquakes and volcanic eruptions, as well as their induced
effects (lahars, mud flows, tsunamis, landslides, etc) occur every
year killing thousands of people. These events cost billions
of dollars. Numerous efforts are being made to understand
earthquake and volcanic processes with the final objective
of forecasting an impeding event. Among the geophysical
methods able to give information on faults systems and volcanic
structures, and to detect transient phenomena related to their
activities, the electromagnetic investigations are becoming more
powerful during the last decades. From the first observations
which have started in the 1940’s to the electronic and internet
revolution, manual recording are replaced with automated
recordings handled remotely. With such development, the
observations on the Earth's surface become more and more
accurate, reliable and better controlled. Data acquisition
systems are now extended to higher frequency domains covering
a large spectrum of the EM field. In addition, more and more
satellites are launched for getting global imagery and statistical
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information on active tectonic processes (i.e. Demeter missions).
This fruitful scientific period prompted teams to start interna-
tional cooperation’s. The international cooperation on common
topics partly overcome the problem of the lack of man power
in national teams, and improved the value of the research by
sharing complementary expertises. Hence, different methods
start to be integrated and joint data processing become a key
issue to analyze in detail natural phenomena.

The Virtual ElectroMagnetic Laboratory (VEML — http://
virtual-electromagnetic-laboratory.com/index.html), the authors
are building, is based on different expertises of international
teams on common EM topics related to Natural Hazards. VEML
combines multi-parametric EM techniques and integrates them
with other disciplines (seismology, geodesy, geochemistry,
geology and so forth). Researches are based on ground
observations, as well as on satellites ones (DEMETER,
MOPITT, ASTER...). VEML is now supported by French,
Russian, Greek, Indian, Japanese teams and is in tight relation
with collaborating laboratories from China, Philippines, Italy
and Belgium. The teams contribute to an integrated expertise
in EM field, data acquisition systems, data transfers, data
processing and analysis, development of algorithms based
on fuzzy logic and artificial intelligence, GIS, satellite data
processing, geochemistry, etc. Presently, the main targets are
Taal (Philippines), La Fournaise (Réunion Island), Hachijo-jima
(Japan) volcanoes, and Corinth gulf seismic rift zone (Greece)
and Tianzhu fault (China).
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The mechanism of forced endogenous
activity of the Earth and an explanation
of temporal variations of observably global
natural processes

Yu. V. Barkin
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The main purpose of the report — to show, that alongside
with classical tidal interactions of celestial bodies there is
other mechanism of excitation of planets and satellites, as
systems of interacting and gravitating shells. The essence of
it consists that, for example, on the core and the mantle of
the Earth the Moon and the Sun render various (differential)
gravitational actions as they have various dynamic structures
and their centres of mass occupy certain eccentric positions.
Similar differential influence on shells results in their forced
interactions, their relative translational displacements, small
mutual turns, deformation both thermodynamic and other
changes. These interactions are characterized by huge forces
and the moments of forces, and are exclusively energetic both
determining and directing endogenous activity of celestial
bodies. An consequence of these interactions are variations
of observably geodynamic and geophysical processes, many of
which obtain clear and precise dynamic explanation.

The geodynamic model of the Earth as systems of the



interacting shells making small relative oscillations and turns
under action of a gravitational attraction of external celestial
bodies and mutual exitations, last years has obtained many
confirmations in researches in various sciences about the Earth
(in a geodesy, gravimetry, geophysics, geology, in oceanology,
planetology, in dynamics of an atmosphere, climatology etc.).
High accuracy of satellite observations for today confidently
already allows to speak that drift of the centre of mass
of the Earth along a polar axis to the north with velocity
about 5.20£0.38 mm/yr in present period proves to be true.
There is also close to polar annual oscillation of the centre
of mass of the Earth with amplitude of 11.140.2 mm. In
the report it is shown, that the explanation can be given the
specified phenomena only from positions of the developed
geodynamical model in the assumption, that the centre of
mass of the core of the Earth in relation to the mantle system
of coordinates makes secular polar Tpeng to the North with
velocity 26.24+2.5 mm/yr and annual polar oscillation with
amplitude of 29.0+6.0 mm. Dynamic researches of excitation
of the core-mantle system by external celestial bodies really
confirm mainly polar displacements of the core, and in various
time scales. These directed mutual oscillations of the core and
the mantle organize and control variations of all planetary
processes on a planet (in mantle layers, in lithosphere, in
oceanic and atmospheric shells etc.) since the mobile core
renders a direct gravitational influence on all layers and shells
of the Earth, deforming and exciting them. Polar regions of
a planet are subject to the greatest influence, and it explains
their hyperactivity and the geodynamic importance, existence
of the polar organized tectonic structures (speaks the Earth,
but also on other planets and satellites). It is shown, that the
discussed mechanism is universal and its action is clearly shown
on other planets and satellites.

The obtained results testify, that secular trend of the core is
the primary factor responsible for all secular changes of activity
of global natural processes on the Earth. Such as seismic and
volcanic activity, growth of number of natural catastrophes and
cataclysms, global change of sea level, warming of a climate etc.
Is given an explanation to observably synchronous spasmodic
changes of global natural processes in an atmosphere, at
ocean, a climate, and also in rotation of the Earth etc. In the
report burning modern problems of geodynamics, the celestial
mechanics and geophysics are discussed.
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Realization of functions of WDCs requires a reliable structure
of storing and processing of data, and also available instruments,
ensuring quality of data. The World Data Center on geoinfor-
matics and Sustainable Development (WDC-Ukraine) through
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a network of partners, comprising a number of profile institutes
of the National Academy of Ukraine, accumulates data on
solid Earth Physics, solar-terrestrial physics, oceanology and
cartography and also the data, essential for research in the field
of sustainable development.

To date the technical means and program software of
institutes-partners cannot cope with processing and storage
of increasing volumes of data and transferring data at a reliable
speed.

IT-orientation of NTUU “KPI", its vast experience in the
sphere of information technologies and high-qualified personnel
enable WDC-Ukraine to integrate the program software of
partners with its future development and modernization into
an integral information infrastructure. Its kernel will be a
distributed information system of exchange, processing and
storage of scientific data, providing access to data from any
available sources, irrespective of a type of data, data medium,
or technical parameters of equipment.

Such system, developed on a module principle on the basis of
open standards, provides vast opportunities of integration with
information resources of the World Data System. The program
software tools, developed in the framework of joint Russian-
Ukrainian project “Development of Network of WDCs for Study
of Global Modeling of Compex Natural and Anthropogenic
Systems” can serve as an example of such integration.
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Magma chambers in the time of their existence many years
accumulate in their surrounding species an enormous quantity
of heat, which can and must be used.

The total quantity of accumulated heat to a great degree
depends on a total quantity of ejected products during entire
life cycle of volcano. Therefore the data about a quantity of
ejected products with the advent of volcano have key value.
In this work is evaluated the volume of the larger part of the
ejected products, which fill the volume of volcanic building.
In this work is evaluated the volume of the larger part of the
ejected products, which fill the volume of volcanic building.
Volume is determined, if is known the relief of surface, on which
subsequently arose volcanic building after the origin of volcano.
The reconstruction of this relief can be carried out, if we analyze
concealed laws governing shaping N of the parallel profiles of
the elevations of the relief of mountain range, which pass with
a certain rationally selected step along its stretch. The area
of the strip of parallel sections must cover entire area of the
base of volcanic building, and its length must correspond to
the length of the stretch of the mountain range, on which is
located volcanic building. For each of the parallel elevations the



area of the base of volcanic building cuts out the section of the
passage of the curve of the profile of the relief, which is subject
to restoration. The curves of the profiles of elevations preserve
correlation dependence in the adjacent sections the greater,
the less the step of the distance between to sections. As a
whole all N of the curved profiles of elevations in the totality
can be considered as the realization of N-measured random
process. The rational step of the distance between the sections
must preserve the sufficiently high degree of correlation between
the curves of the profiles of sections. The restoration of the
form of the profiles of passages is conducted for each section
with the application of a version of the technology of “SSA for
the analysis of time series”, developed at the St. Petersburg
state university. The method of the analysis of time series SSA
includes the stages:

— the decomposition of the realizations of random process
into additive components: trend, harmonics and noise;

— the analysis of singular spectrum, the automatic identifica-
tion of the parameters of the components of the random process
in the absence of complete information about the parameters
of the model of process;

— the restoration of each passed section of the concrete
realization of this process.

In each of the sections the passed section of profile inside
the outline of the base of volcanic building was restored.

For each of 12 passed sections of profile the noticeable
sagging downward, greatest on 7 profile, passing through both
apexes of El'brus is obtained. The areas between the curves of
the real contemporary profile of volcanic building and the curves
of the restored sections of each of the profiles are calculated.
The obtained areas are used for enumerating the volume of the
volcanic building of volcano El'brus.

The calculated by us volume of volcanic building, located
above the relief of its base with the aid of SSA of technology
restored by us is equal to 202.4 km?.
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A new approach to discrete data analysis was developed
in GC RAS, based on a modeling of discrete analogs of
fundamental mathematical notions of limit and continuities.
It is titled “Discrete Mathematical Analysis”, because it realizes
a functional approach in projection to time series. Discrete
mathematical analysis consists of a set of algorithms of
universal character focused on solution of classical problems
of data analysis: clusterization, tracing, search of anomalies,
morphological analysis, trend etc.

The presentation shows the latest results of Discrete mathe-
matical analysis.
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This study presents a possible use of anisotropy of magnetic
susceptibility (AMS) to estimate the mineralizing process in
mafic and ultramafic rocks (Ophiolite mélange). Anisotropy of
Magnetic Susceptibility is based on magnetic fabrics. The AMS
of the samples in this study have been measured by KLY-3STM
instrument at the precision of 5x10~% SI.

Chromites deposits within the Faryab mine are on the
southern border of the Iran. This deposit contains rocks
combined with dunite and dunite pyroxenes. In these deposits
magmatic textures and tectonic structures have been described
in veins, and chromite, magnetite and sulfides. Hundred
oriented cores have been collected in these formations.

Rock magnetic investigations show that the principal magne-
tic carrier is chromite for the magmatic mineralization and for
the dunite level. The AMS measurements show distinguishable
behaviors in the different mineralogical and geological contexts.
The K1 magnetic lineation (maximum axis) is strongly inclined
for the vertical veins. For the horizontally mineralized sinters,
the magnetic lineation is almost horizontal with an azimuth
similar to the sedimentary flow direction. The AMS of dunite-
rich chromite close to the veins shows strongly inclined K1
as they as they are probably influenced by the vertical veins;
however, when the distance from the vein is larger than 1 m,
the AMS presents rather horizontal K1 directions, parallel to
the sedimentary flow.

Investigation in the magnetic lineation maps reveals that the
trend of lineation in this area is different in some regions. The
same situation exists for the magnetic foliation. Field structural
observations suggest that the ore deposit is mainly controlled
by EW extension tectonics associated with NS trending faults.
By combining the AMS results on the deposit with vein textures
and field data, a model is proposed in which AMS results are
interpreted in terms of magmatic fluid flow. This work opens
a new investigation field to constrain magmatic models using
the AMS method. Textural study combined with efficient AMS
fabric measurements should be used for systematic investigation
to with image processing method.
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The results of the observations of density, temperature,
pressure of plasma, electrical fields and low-frequency fluctua-
tions they were obtained on the artificial earth satellite Cosmos-
1809. The complex analysis of the results of observations
showed the appearance of electrical fields and intensive low-
frequency fluctuations, the reaction of electron density, tempe-
rature, pressure of plasma above the regions of appearance
and development of the tropical cyclones at the height of
approximately 960 km.

The new interpretation of experimental results became pos-
sible because of the creation of the unique base of data of
artificial earth satellite Cosmos-1809, which contains informa-
tion about 500 turns (53 tapes) of flights with the powerful
anthropogenic events: by underground nuclear explosions on
the ranges of the USSR, USA and France, by the work of the
Sura lonospheric Heating Facility, by the starting of rockets and
by others.

During the carried out measurements in different regions
of the Earth were observed more than 70 typhoons. The
comparison of obtained data with the results of active action
made it possible to explain physics of the proceeding processes.

A basic difference in the analyzed base from the entire base of
data of artificial earth satellite Cosmos-1809 in the World Data
Center consists of the small volume of uncertain information —
“fail data”. This was achieved by one of the authors of report
by the use of a number of the technical solutions, including by
the thin adjustment of the heads of the tape recorder, which
processes magnetic tapes from the Ground-based Measuring
Point, it is individual for each tape.
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Alongside to our enlarging knowledge of phenomena on the
earth and environment space it is very important to understand
their correlation.
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In this presentation it is considered a relation between strong
hydrometeorological events in Russia territory and solar activity.
Comparison of number of anomalous weather events taken from
[Vasil’ev et al., 2009] and solar activity data, which were taken
from IZMIRAN and US Boulder Sun Observation Center sites,
confirms Chigevsky suggestion that many events on the Earth
are directed by the sun. As it was shown in [Skomarovsky
et al., 2008] the number of strong anomalous weather events
and monthly averaged number of solar spots for 23 solar cycle
reveals evident counter phase behavior.

Observed relationship can be explained in the following way.
The main solar energy flux comes to equatorial area in electro-
magnetic waves visual range. During heat distribution from
equatorial region to poles appears big temperature gradients.
Dynamics of self-organizing processes in ocean and atmosphere
brings to creation of sharp anomalous weather events.

Income of energy during the solar bursts has another
space distribution. X-ray radiation is absorbed totally in upper
atmosphere A > 50 km, ultra-violet radiation — in ozone
layer (12-18 km), cosmic rays — in aerosol layer height and
solar wind energy comes to aurora region atmosphere. All this
provide smoothing of global circulation processes and leads to
decrease of temperature gradients on the earth surface. So,
many atmospheric events can not grow up to extreme level due
to additional energy from solar bursts.

Actually, the energy maximum on the north hemisphere of
the earth surface comes in summer and accordingly the strong
weather events number maximum is observed in June—July.
Due to orientation of the earth magnetic field relatively solar
wind there takes place a geomagnetic activity maximum in
March—April and October—-November. At that time appears
reorganization of global circulation and a strong weather events
minimal number is observed. Due to this in 3 years after Wolf
number maximum is observed a corona bursts maximum and
appear a sharp bent in strong weather events data curve in
2003-2004.

Now began 24 solar activity cycle. According to regularity of
weather events observed in 23 cycle starting from 2009 during
next 4 years the number of anomalous weather events in Russia
territory will sharply decrease.
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At present the Earth reference coordinate frame ITRF is
realized on the base of space geodesy observations in strictly
secular sense with purely linear temporal changes (velocities)
without any conventional models. These linear changes include
primarily non modeled geophysical motions, mostly of tectonic
origin. In the base of all space geodesy techniques (except
of VLBI), there are precise orbits of the observable satellites,



which are moving under the influence of the Earth gravity field
around of the entire Earth’s center-of-mass (CM). To keep
the convention of the coincidence of the terrestrial coordinate
system origin with the entire Earth center-of-mass, the first
harmonics (C1,1, S1,1, C1,0) of the gravity field models, used
for orbital calculations, are equated to zero. Studies of the
ITRF precision and stability, carried out at the different research
centers, INASAN included, show that origin of the coordinate
system (Geocenter) is moving relatively to the center of mass.
Besides the main geophysical effects: atmosphere pressure,
oceanic tides and currents, ice melting, have been taken into
consideration. The annual and semiannual amplitudes of the
geocenter variations are not the same for different types of
measurements and fluctuate in the interval 1-23 mm for all
three components of the position vector. And Z-component
is always 2-3 times more than planar components. The
absolute scale of the network is determined with the accuracy
around of 0.5 - 10713, that is equivalent 3 mm in the station
height. The further improvement of the ITRF accuracy and
stability is possible with the use of more dense and equally
distributed tracking networks, equipped with the different types
of modern instruments, allowed to minimize systematic errors,
characteristic for every usable technique. In this connection
the International Association of Geodesy arrived to a decision
on the development of the Global Geodetic Observing System
(GGOS), which will consist of about 40 permanent ground
tracking sites, space segment of special research satellites and
centers of merging, storage and analyses of the data.
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Metadata is the main instrument of obtaining information
about data, monitoring of their life cycle, state and de-
velopment. Research for creating metadata bases are
carried out in Russia and abroad from the seventies. The
most well-known metadata systems are: GCMD, EDMED,
Centralized meta database (CMDB) of the Integrated State
System of the Situation in the World Ocean (ISSWO),
(http://data.oceaninfo.ru/meta/), etc. Vast experience was
accumulated regarding collection, formalizing, structuring,
search and use of metadata. By analyzing this experience the
following approaches to creation of metadata bases can be
established.

Development of wide spectrum of interrelated metadata
objects. Presently up to 20 interrelated metadata objects can be
highlighted: data on technologies; data arrays and databases;
observations networks; storage formats; organizations; tools;
methods: expeditions; projects; program software; parameters;
experts; time series; profiles; grids etc.

Multilayer metadata representation. The main point is the
technology of producing and using information resources on
directions of observations, collection, processing and dissemi-
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nation of data. Each technology can have from three to seven
objects of metadata.

Elimination of reduplication of information in various objects
of metadata. For example, information on organizations is
included into data on information resources, tools, methods,
program software, thus eliminating reduplication by creating a
separate object of metadata “Data on organizations’.

Remote data input and editing of metadata. Creating and
monitoring metadata require a use of web-technologies.

General system of classifiers and codes, international stan-
dards. Development of metadata requires a total set of ISO
standards of 19 series, the main standard is ISO-19115. Many
international organizations have developed their own classifiers,
all-Russia classifiers are available. The total spectrum of these
standards has to be used at development of metadata.

Monitoring metadata. Given the complex character of a
metadata base, an automated monitoring of errors is essential,
evaluation of completeness of filling in of mandatory fields,
information about updating of metadata.

Aggregation of information on data, accumulated in meta-
data bases. On achieving high ratio of data accumulated in a
metadata base data can be obtained related to organizations,
types of observations, observations platforms, geographical
regions etc.

Metadata visualization by geoinformation systems for search
of data and their spatial representation (location of observation
platforms, availability of data on various regions, etc).

Development of integrated applications on the basis of meta-
data. For example, a system of monitoring observation systems
uses data on observations' platforms, tools, expertise etc.

The abovementioned approaches are used in ISSWO, at
data stewardship during the International Polar Year 2007—-2009
(http://mpg-info.ru/meta/index.jsp).
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Analysis and processing of geophysical data and visual
presentation of results of processing are important tasks
facing modern geophysics and other geosciences. Multiple
new mathematical methods of interpretation and modeling
geodata are developed already and are being developed, but
their realization, application and publication often turn out to
be a very expensive and labour-intensive task. It determines the
difficult task of developing new methods of processing data on
geoscience.

The poster addresses the idea of data and algorithms’
integration in an integrated environment of geographical in-
formation system (GIS) by developing a centralized catalog
of algorithms. The catalog represents a sub-system of GIS,
providing access to specialized application algorithms for
geodata centralized processing, carried out by GIS-server. GIS-



server comprises program software and technical equipment,
necessary for performing algorithms and transmitting results
to users, and also a storage of geophysical data and results of
their processing.

Thus, for data processing and providing results it would
be sufficient to use web-browser, and there is no need to
use expensive program software. GIS ensures integration of
application algorithms of geodata processing, providing scientific
community the environment for mathematical realization of
algorithms and presentation of results of their application.
Another considerable advantage of this environment will be
creation of an integrated and constantly updated library of
geodata processing methods.
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In the framework of development of the Atlas of the Main
magnetic field of the Earth (EMMF) a series of digital charts
of the Earth’s magnetic field was developed with mapping of
parameters of the Earth's main magnetic field;

— anomalous component and component frequency of
EMMF;

— characteristics of EMF spatial structure and reflection of
variation cycles.

During developing of EMMF digital charts mapping pro-
jections and scale were selected and established, primary
data (sources of information) were analyzed, applied for
developing of EMMF digital charts. Technology of mapping
of EMMF digital charts was developed according to the data
of observations’ network and centers for collecting, storing
and processing data. The tasks of converting of data, data
evaluation and generalization were also solved.

At elaborating methods and technologies of EMF digital
charts professional toolkit and program software were used.
Digital charts were prepared on licensed program software
ArcGIS in raster and vector formats. A list of requirements ot
EMMPF charts description was prepared, economic evaluation of
alternative methods of EMMF study is carried out, technologies
for charts’ editing, quality control and publication were worked
out.
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Questions related to authorship at mapping digital charts are
being settled down.
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The Atlas of Earth's Main Magnetic Field (Atlas) compiles a
unified set of physical, general geographic, thematic, including
historical, charts Earth's Main Magnetic Field, and also refe-
rence materials (texts and tables), providing a thorough and
versatile study of the problem of Earth's magnetic field.

This Atlas is unique and unexampled. It will provide access to
new scientific and practical knowledge and data of Earth’'s Main
Magnetic Field (EMMF) as a whole and of its components,
structure and variations, about the history of research of mag-
netic field, of its influence on technical and biological systems.

Description of EMMF evolution is a well-known but still
unresolved task. The data, accumulated over the total period
of observations, is stored in different places. There is a need
of a unified scientific reference work, describing the field's
alterations over hundreds of years. The purpose of Atlas is to
collect data from different sources, starting from charts of direct
instrumental observations to modern field models.

The Atlas will present this information as world charts with
isolines for various EMMF characteristics, each chart covering
a period of five years. Each chart's accuracy is determined by
a method and time of its development. Nevertheless, even old
charts dating from XVI-XVII centuries are of interest.

Another type of charts are charts, prepared according to
concrete instrumental observations taking modeling into ac-
count (i.e. extra and interpolations of EMMF parameters on
those parts of Earth's surface, where no measurements were
taken). This method is two centuries old, but modern type of
modeling based on very representative measurements taken in
space, still uses the same principles, formulated by K. F. Gauss
in XIX century.

For development of Atlas new up-to-date information tech-
nologies and systems (GIS) were used, together with modern
methods of cartography and EMMF analysis.

Fundamental solution of scientific tasks using the Atlas
required a use of historical maps and geoinformation of EMMF
from 1500 to 2010. Databases of EMMF modeling coefficients,



EMMF databases and digital charts and charts of the anomalous
field in GIS environment ArcGIS 9.x, EMMF database and
digital charts for publishing system, EMMF databases and new
variations charts during magnetic storms were also developed.

The Atlas was designated for scientists specializing in studies
of EMMF and also for a wide circle of related sciences and for
readers interested in the problem.
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In the geological past sea depth in sedimentary basins
changed considerably. During the drying of shelf on the shelf
itself and on the adjacent parts of sea basins the lenses of
sand and turbidites appeared. They represented non-structural
traps, accumulating vast resources of oil and gas. The majority
of traps was formed as a result of changes of sea depth with
amplitudes up to 100-200 m and 1-3 k years long, the so-
called third order cycles. Study of these changes is one of the
main directions of basin analysis and oil and gas geology. The
overwhelming majority of researchers relate those changes to
eustatic fluctuations of the World ocean’s level. For evaluating
the maximal amplitudes of fluctuations, which could take place
in different geological epochs, a new mathematical model was
suggested. It describes sea water depth changes caused by
fluctuations of the ocean’s level on carbonate platforms at
a depth of <10-20 m, at the stage of tectonic submergence.
Isostatic reaction of crust to changes of water pressure and final
time, required for formation of soil and karst on the dry shelf
was taken into account. On the basis of the given model the
data analysis of classical shallow-water deposits in the Timan,
in the Baltic region, East Siberia and other regions was carried
out. As it was shown, from the Cambrian to Silurian (420-540 k
years) and from Middle Carbon to Early Permian (270-320 k
years) the amplitude of eustatic fluctuations of third order in
reality didn't exceed several dozens of meters. For the same
epochs some researchers have established in sedimentary basins
the multiple sea depth changes by 100-200 m over the period of
1-3 k years. At weak changes of the ocean level they indicated
frequent manifestations of rapid elevations and submergence of
crust on continental platforms, previously considered relatively
calm in tectonic respect. These results have proved that a
majority of non-structural traps in oil-and-gas bearing basins
wasn't formed due to eustatic fluctuations of the ocean’s level,
but due to rapid vertical movements of the Earth’s crust on
platforms. Hence the modern methods of search of oil and gas
deposits in such traps need to be fundamentally reconsidered.
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Formation of deep-sea depressions in the
east of American-Asian basin due to
eclogitization of lower part of continental
crust

E. Artushkov
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In the given area the Lomonosov range, the Mendeleev
elevation and the Makarov depression are situated. The crust
is 15-30 km thick and includes a granite layer from several
kilometers to ~10 km thick. On the basis of these data some
researchers refer the crust to the continental type. Other authors
suppose that it was a continental crust, formed at the ocean-
floor spreading axis on hot spots like the Iceland spot in the
Atlantic Ocean or Ontong Java Plateau in the Pacific. After
the end of activity of a mantle plum, feeding the hot spot,
submergence of oceanic crust formed on the spot continued
over ~80 k years at a speed, rapidly declining in time. According
to the data of deep-water boring, the movements of crust of
the Lomonosov range developed according to a considerably
different pattern. In the Late Cretaceous and Paleogene periods
the crust at the absence of volcanic activity during ~80 k years
didn't submerge and remained at the ocean level. Over that
period the oceanic crust on a cooling down hot spot would
have submerged at a depth of 2000-3000 m. In the Miocene,
when this submergence would have already ended, the crust
of the range has rapidly submerged creating a 1-3 km deep
depression. At the absence of strong strain such submergence
could occur on continental crust only as a result of transfer of
gabbro in its lower part into more dense eclogites at the active
fluid infiltration from a small mantle plum. A layer of eclogites
with high velocities of longitudinal waves lies in the given area
under the Moho layer. The dragging on the Mendeleev elevation
allowed to construct a sedimentary rock profile dating from Late
Silurian to Early Permian. Over ~80 k years sea depth on the
cooling down oceanic lithosphere would have reached 2-3 km.
In reality over the whole period of 190 k years the Mendeleev
elevation didn’'t submerge and due to the absence of volcanic
activity remained close to sea level. This serves as an indication
of the fact that its crust also relates to a continental type. In the
Makarov depression, located between the Lomonosov range and
Mendeleev elevation, the water depth reaches 3—4 km. These
depths emerged over the last 16 k years. Before that the given
area was situated close to sea level. Only the continental crust
at the absence of significant strain could submerge so rapidly.
Its basalt layer was eclogitized by the active fluid infiltration
from the mantle. Thus the continental crust exists in the whole
Eastern part of the American-Asian basin.



2009ES000425

WDC-Ukraine as a part of
Russian-Ukrainian WDC segment

ORAL

M. Zgurovsky, K. Yefremov, A. Pasichny

National Technical University of Ukraine “Kyiv Polytechnic
Institute”, Kyiv, Ukraine (k.yefremov@gmail.com)

World data center for geoinformatics and sustainable
development (WDC Ukraine) was created three years ago as a
Ukrainian branch of Russian World data centers for Solid Earth
and Solar-Terrestrial Physics. During the mentioned period due
to the active support of Russian and Ukrainian academies of
sciences Center has passed all required certification processes.
After that it was integrated into the Russian-Ukrainian
WDC segment as a WDC for geoinformatics and sustainable
development.

At the moment active cooperation with data providers on
key science directions is held. For efficiency of WDC as a single
national data center a network model of collaboration between
institutes-partners is used, so that each science direction is
supervised by one or several science institutions of the National
academy of sciences. On one hand this approach allows to
efficiently use technological features of URAN (Ukrainian
research academic network) and high-performance computing
cluster of NTUU “KPI". On the other hand that makes possible
for WDC team to concentrate on solving the interdisciplinary
tasks of system nature, these results are important for all WDC
partners.

One of such researches is global modeling of sustainable
development processes in context of quality and safety of life
that results into the set of sustainable development indices and
indicators of complex systems of different levels.

Jointly with GC RAS two projects are carried out: “Develop-
ment of set of databases and processing algorithms aimed to
system prevision of complex anthropogenic and natural systems’
behavior” and “Development WDC network for investigation of
basics of complex natural and anthropogenic systems’ global
modeling”. Both projects are financed by Russian and Ukrainian
funds for basic research.

The prior task of Russian-Ukrainian WDC segment within
EGY is creation of joint GIS “Russia-Ukraine” that is imple-
mented with the use of ArcGIS solutions.
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Correlation of seismic and geoelectrical
signals

Sh. Bogoutdinov, S. M. Agayan

Geophysical center RAS, Moscow, Russia

In the framework of the developed in GC RAS approach to
data analysis “Discrete Mathematical Analysis” a new smoothing
of time series was obtained, that can be applied to multi-valued
time series given on irregular grid.
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The presentation focuses on this smoothing and its applica-
tions in regression analysis and geophysics, in particular related
to the problem of correlation of seismic and geoelectrical signals.
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Developing the scenarios for such systems as states and their
regions presents us with a number of difficult methodological
problems. Notably, many of involved factors are not meaning-
fully quantifiable, there are uncertainties, and there is also a
necessity to control the results of scenario development process.

According to these circumstances, we propose to use such
non-quantified methods as SWOT and morphological analysis
further to mathematical modeling. As a basis for analysis we
suggest to use the sets of sustainable development indices and
indicators which are used in global sustainable development
modeling.

SWOT-analysis is used for identification and comparison
internal state characteristics — weaknesses and strengths
and external characteristics — opportunities and threats.
Morphological analysis is used for structuring the problem
of scenario construction and identification of “solution space”
(the space of all possible scenarios). The next step in the
morphological analysis is to examine the internal relationships
between the field parameters and to “reduce’ the space by
eliminating out all mutually contradictory conditions. This is
achieved by a process of cross-consistency assessment and
insertion of some logical limitations.

After reducing the “solution space” we obtain certain feasible
scenarios of state development. Analysis of these scenarios
allows us to identify and describe most probable scenarios.

Three scenarios of Ukraine development were developed with
the help of described methodology: for short-term (to 2012),
medium-term (to 2020) and long-term (to 2050) periods.
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Crisis in geosciences in epoch of altimetry
measurements and ways of its overcoming

Yu. V. Barkin

Sternberg Astronomical Institute, Moscow, Russia

The basic contradiction consists that values of rate of incre-
ase of mean sea level, obtained with the help of satellite



methods — methods of altimetry, in 2-3 times and more surpass
classical determinations of this velocity by coastal methods
with the help of measurements at tidal stations. Some authors
actually resort to a juggling of the facts in the attempts to
explain the found out contradictions (for example, with the help
of selection of stations and regions of ocean with the increased
values of rates). Thus rather big series of works has lost the
scientific importance. The purpose of the report — to show,
that conclusions about global increase of a level of the ocean,
obtained with application of a method of satellite altimetry
are rough — erroneous. Is even more tremendous conclusions
of similar researches look. There is no necessity to list about
the similar conclusions made in numerous publications of last
years by known authors on a problem of global change of
mean sea level. Among themselves these conclusions will more
— less be coordinated, being in too time strictly erroneous.
The big list of publications of well-known authors in which
attempts of determination of rates of mean sea level increase
have been made on the basis of the joint analysis of the data of
coastal ground observations and satellite altimetry observations
concerns to the list of erroneous works. It is natural, that
erroneous results of the specified works in the most serious
image have affected researches in the connected sciences about
an atmosphere and ocean, climatology, hydrology and others.
The crisis situation in the big area of sciences about the
Earth is created, satellite achievements in which have actually
lost the scientific importance. In the report the explanation
of the created crisis situation is given, and the fundamental
phenomena in global behavior of ocean obtained an explanation
on the basis of geodynamic model developed by the author
about trend, the forced swing and wanderings of the core of the
Earth relatively to the viscous-elastic mantle [Barkin, 2002].

Altimetry data reflect at least two comparable effects: an
increase of mean see level of ocean and effects caused by secular
drift of the centre of mass and as can not act in one pair with
classical observations — they give falsification each other. For
a popular explanation of mentioned altimetry-geodesy effect it
is possible to present, that an orbit of the satellite which is
determined relatively to the centre of mass, at a polar drift
of the last to the north, as though rises or falls above a
surface of the Earth depending on that — it flies by above a
southern hemisphere or northern hemisphere [Barkin, 2007]. An
asymmetry in distribution of the ocean areas in relation to the
specified hemispheres also lead to additional (significant) effect
of increase of sea level by averaging of altimetry measurements.
Even if the sea level would not vary at all, altimeters would
find out its secular global increase. And in relation to ocean in
polar part of northern hemisphere they would find out effect
of decrease of sea level. This false altimetry phenomenon has
been discovered actually. The similar situation takes place with
known Arctic paradox in decreasing of sea level in polar zones.
An attempt of some scientists “to put a horse and a quivering
fallow deer to one harness’, there were unsuccessful, and all
scientific conclusions in sciences about the Earth last 15 years
anyhow basing on altimetry measurements, strictly speaking,
are erroneous.

In application altimetry in sciences about ocean the author
has specified the reason of the specified crisis in brief notes
[Barkin, 2007]. It is connected to secular drift of the centre
of mass of the Earth in northern direction with velocity
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about 5-6 mm/yr which is in turn caused by relative polar
translational displacement of the core and the mantle of the
Earth (see my reports on this theme at various sessions of
IUGG GA (2007), EGU GA (2006, 2007, 2008) and others).
This mechanism and geodynamic model [Barkin, 2002] offered
by the author specifies a unique possible output from crisis in
geosciences. In the report the detailed and illustrated statement
and explanation of presented problem questions is given. The
work was supported by RFBR grant no. 09-05-92507-IK.
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The system FLASAR (Fuzzy Logic Algorithmic System for
Anomaly Recognition), created in Geophysical Center RAS by
A. Guvishiani, S. Agayan and Sh. Bogoutdinov with important
contribution of J. Zlotnicki, serves as mathematical and logical
basis for data treatment in numerous geophysical and geody-
namic problem.

There are two closely connected problems. First of them
is the working with seismic catalogues, second one is the
recognition of signal on the background of noise in time series.

For solution of first task next algorithms were created: the
algorithm of transformation of any seismic catalogue to standard
format; the algorithm of comparison of two and more catalogues
among themselves; the algorithm of the union of two and more
catalogues. The result of the working of these algorithms is one
big seismic catalogue in standard format.

Classical algorithms of anomaly identification on TS (records)
are traditionally based on statistic and time-frequency appro-
aches. Recently, artificial intelligence (Al) approach started
to be used to tackle this problem. FCARS is one of three
major elements of FLASAR. The other two elements of the
system — algorithms DRAS (Different Recognition Algorithm
for Signals) and FLARS (Fuzzy Logic Different Algorithm for
Recognition of Signals) have been created and developed
earthier: DRAS in 2003 and FLARS in 2005. All the three
FLASAR algorithms realize “smooth” modeling (in fuzzy
mathematics sense introduced by L. Zade) of interpreter’s logic,
that studies anomalies on long time series. DRAS and FLARS
are similar to FCARS in the way that all of them operate in
two sequential steps: local level — rectification, global level —
automatic detection of anomalies on time series (geophysical
records). At the same time, detection of anomalies is done by
these three algorithmic components of FLASAR in principally
different ways. DRAS first recognized potentially anomalous
parts of the records and then detects genuine anomalies inside
the potential once. On the other hand, FLARS first recognize



the genuine anomalies ant then extends them to potential once.
Finally, FCARS detect genuine anomalies simultaneously with
identification of potential (but not genuine) anomaly zones.

So as input FLASAR uses information of two types: time
series (records) and earthquake catalogues. As output, the
system plots the epicenter of a seismic event under consideration
on the map and gives a chosen time vicinity of the epicenter
for different channel including anomalies recognized by DRAS,
FLARS or FCARS.
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Dynamic processes encountered in the real word often have
complex behavior being affected by many uncertain factors. Due
to this fact, their evolution in time is hardly predictable. Besides,
the analysis of such processes is complicated by the fact that it
is not possible to have complete information about the process
state at every time moment, whereas it is usual that a few
parts or aspects of a process is available for the observation.
Therefore, a methodology that would enable to identify the
tendency of the dynamic process’s evolution under incomplete
available information about the history of its evolution is im-
portant for applications.

The elaborated approach assumes that there exists an
adequate model of a process to be considered and includes
two basic elements:

(i) A computer program that simulates the model in order
to collect statistical data about process’s trajectories;

(ii) A classifier that enables to associate partially observable
process’s trajectories with one of several classes corresponding
to the tendency of the process to different states. The operating
principle of the classifier is based on comparing partially ob-
servable process's trajectories with trajectories obtained after
model simulations.

A dynamic system consisting of a big number of agents
connected in a spatial structure and interacting between each
other is considered as an example of dynamic process in order
to illustrate the elaborated approach. The system operates in
the discrete time. The rules of interaction between the agents is
based on the Prisoners’ Dilemma game and affected by random
factors. The interactions between agents lead to changes of
their states and, consequently, to change the system as a whole.
It is assume that the system has a state in which it collapses.
The problem is to forecast weather the system will collapse at
the next time step, based on the observation of trajectories
of a few agents. This problem has been successfully solved
using the suggested approach. The performance analysis of the
methodology has been carried out.
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The weakening of the mail geomagnetic field (MGF) results
in increasing interest in non-dipole field which is the difference
of MGF and the field of the main dipole. There are data from
1900 to 2005, for each 5 years, that are represented as a series
of spherical harmonics of the MGF potential. The date of the
inversion may be evaluated by plotting the magnetic moment
M of the main dipole as a function of time for last 100 years;
this provides approximately linear decrease of M (R?=0.9905).
Linear extrapolation to the future results in M=0 in 3600 year
and in decrease by 15% in 2160 as compared to 1900.

The structure of MGF was studied by means of surface
forms analysis for various components of the main field and
its constituents (non-dipole field and field of main dipole) for
zero elevation above sea. Known methods of geomorphometry,
the science of quantitative surface analysis, were used for this.
Calculated using grids with spacing 0.25° for each epoch maps
of surface forms were joined into animations that demonstrate
changes of the map images with time. This provides an
opportunity to immediately observe MGF and its dynamics,
making distinctions between effects of the main dipole and
non-dipole field. It is immediately seen, for example, that the
western drift of MGF is mainly due to the main dipole’s field.
The following approaches were used to describe surface forms:
Gauss' (1827) classification of surface forms, map images of
rotor, catchment and dispersive area.

To achieve a general estimation of non-dipole field dynamics,
the amplitude Zax—Zmin and dominance Zmax+Zmin Were
introduced for given component of the field. The plot of these
values against time demonstrates some well-expressed minimum
near 1945-1950, see figure.

1945-1950 are characterized by fast changes of the non-
dipole field and are not characteristic for changes of forms
associated to the main dipole field. The latter demonstrate
well-expressed western drift (faster in the northern hemisphere),
while various surface forms of the non-dipole field move in
various directions, generally not demonstrating well-expressed
western drift.

Considering map images of horizontal component of the
non-dipole field, one may suppose that there is some ordered
structure of points of minima which form two parallel sine-
like lines on the Earth. The use of rotor maps immediately
gives these lines, and there are four such parallel lines (two
additional ones connect points of maxima); the order of these
lines increases in the end of the century. The use of unsphericity



map images permits to identify surface forms that correspond
to these lines: these are alongated forms described as mostly
differinf from a sphere.

The described above distinctions in structure and dynamics
of the main dipole's field from those of the non-dipole field
may serve as indications to the distinction in their formation
mechanisms. The revealed ordered global structures of non-
dipole field may assist in the development of a model of ring
circuits in Earth’s liquid nuclear that are responsible for the
formation of the main geomagpnetic field.
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Subsurface cavities are very susceptible subsurface locations
for down-lifting of a dam construction.

In order to detect the low-density zones of a power plant
a micro-gravity survey was conducted in a site considered for
construction of a power plant site in Iran.

First we gain the residual anomalies through bouger anoma-
lies and then we design an Artificial Neural Network (ANN)
which is trained by a set of training data. The ANN was tested
for both synthetic and real data.

For real data some suitable features are derivate from residual
anomalies and applied to the ANN as inputs of the network and
the output is the depth and size of the object. So, after applying
the derivate features to the designed ANN for several points of
the micro-gravity surveys profiles, we gain the cavities in several
points of the subsurface of the power plant. We have presented
the low-density zones and subsurface cavities location in a 3-D
map. These presented locations are considered as risk points
during construction of the power plant.
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Distributed storage for environmental data
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The poster addresses the problem of storage of environmental

data, represented as multidimensional numeric arrays. These
data include local and global weather model runs, observation
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time series from satellites and ground stations, raster images,
etc. A distributed data storage based on a relational database
system is proposed, which allows to store numeric arrays up
to several terabytes in size, and select arbitrary subarrays. A
programming interface for accessing the data storage from user
programs and MATLARB is briefly described. A comparison with
conventional file storage systems is given.
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Technology. Shahrood, Iran

AVIRIS image were taken by NASA's ER-2 over test site
as part of SEIDAM (System of Experts for intelligent Data
Management) project (David G. Goodenough et. al., 1995).
Extensive ground measurements including calibration with
ground-based spectrometers were made to achieve the goals
of the project. The task of experts system is geocoding of
AVIRIS imagery.

This expert system use three paths for analyzing AVIRIS
data, the first is end member analysis that use a spectral
reference library, once it is available for a particular application,
then end member technique can be applied for identifying
objects in AVIRIS imagery. The other one is band-moment
analyzing, which reduces the dimensionality of hyper spectral
data by computing higher order statistical moment over the
spectrum. Applying segmentation algorithms to the band
moment analysis data which include edge components from all
wavelengths enable the structural units of the image to be more
easily identified. We can consider the third one as a mixture
of end member analysis and band-moment analysis. At first we
use segmentation algorithms for identifying spectral units, then
we can consider these units as particular applications and surely
this application will be available in the library that we have used
in end member analysis. By using spectral reference library
for these spectral units we can apply end member analysis
for analyzing AVIRIS data. Also we can use an optimization
algorithm, it will find the biggest units that their spectral
reference is available, this algorithm help us to use less time.
This sequence of data preparation, calibration, and analysis was
incorporated into expert system. Analysis results are available
as GIS file updates, tables, images, or visualizations.

In this paper, we suggest a third path for analyzing AVIRIS
data. It uses segmentation algorithm to find spectral units,
then by using end member analysis for each unit and we use
an algorithm to find biggest spectral units. We believe that
by using this approach the result is obtained in a time saving
manner for analyzing data.
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Models of power-law distributions in
processes of ore- and oil deposits
generation: From mechanisms of power-law
generation to prognostic features

M. V. Rodkin!, I. A. Zotov?, E. M. Graeva!,
L. M. Labuntsova', A. R. Shatakhtsan'

! Geophysical center RAS, Moscow, Russia
2I|GEM RAS, Moscow, Russia

The Gutenberg-Richter's law of earthquakes occurrence is
the main law of seismology. The process of a rupture develop-
ment during earthquakes corresponds to the scheme of power-
law generation due to the origin of a positive feedback. Similar
power distribution laws are typical also of many other areas.
In particular, the stock sizes of hydrocarbon and ore deposits
are shown to be distributed according to the similar power
distribution law. For the case of hydrocarbon deposits the
accordance to the power-law was found to be so valid that this
law is used for prognosis of a number of hydrocarbon deposits
of different rank. The existence of a positive feedback in the
case of hydrocarbon deposits is testified also by the processes
of recent inflows into hydrocarbon lodes and moreover by the
tendency of proportionality between velocity of such additional
inputs and the size of stocks (if the hydrocarbon extraction is
taken into account).

Power distribution law was also confirmed in the cases
of large and superlarge ore deposits of different types. The
question arises, whether the mechanisms of generation of these
deposits correspond to the existence of the positive feedbacks
presumably responsible for the power-law distributions of a
number of deposits versus their ore reserves. One of the actively
developed models of formation of endogenic ore deposits is the
model of generation of ore deposits due to penetration and
discharge of metal bearing transmagmatic fluid flows (revealed
by D. S. Korzhinskii). The circuit of a positive feedback is
realized in this model due to heating and corresponding increase
in permeability of the magmatic bodies serving as a channel
for transmagmatic fluid flow. The realization of such positive
feedback mechanism is demonstrated by detailed materials of
the huge Pt-Pd-Cu-Ni sulfide ore deposits of Noril'sk region.
The requirement of accordance of mechanisms of formation
of the ore and hydrocarbon deposits with the possibility of
realization of the power distribution law provides a new basis
for verification and specification of the generation models of
various type mineral deposits and for elaboration of a set of
prognostic features.

This investigation was supported by the Russian Foundation
for Basic Research, grant no. 08-05-92224 and by the Program
“Scientific Foundations for Effective Environmental Policy,
Exploration of Raw Mineral Resources and New Natural and
Technogenic Resources” of Presidium of the Russian Academy
of Sciences.
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Astrometric, geophysical data of
measurements increasing the geodynamical
information fund

Yu. N. Avsyuk, I. |. Suvorova, Z. P. Svetlosanova

Schmidt Institute of Physics of the Earth RAS

It would be desirable to have a list of global processes known
so far, as they are registered by astrometrists and geophysicists
with an evaluation of the energy of their manifestation. These
facts may remain not attracted to some variations of model
reconstruction of natural processes, but they would be kept in
the funds of geodynamics, and these facts might appear as an
important addition to explanation of some specific gaps in the
previously suggested model.

In this report we draw attention to the empiric facts being
observed which are of great importance for improving the model
of tidal evolution of the Earth-Moon-Sun system. This report
doesn’t deal with hypotheses or suggestions but only with real
facts, in spite of the fact that they are not widely covered in
the scientific reviews on geodynamics.
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GRID-services of parallel visualization of
scientific data massifs and digital charts

A. Polyakov, M. Zhizhin, S. Berezin, D. Kokovin,
D. Medvedev, D. Mishin

Geophysical center RAS, Moscow, Russia (a.polyakov@gcras.ru)

Parallel visualization of scientific data on the basis of GRID-
services comprises the following components: the advanced
version of OGSA-DAI container, the system of storing scientific
data and visualization application for interactive multi-display
video walls. Among other functions added to OGSA-DAI are:
functions of search using fuzzy logic, support of Open Geospatial
Consortium (OGS) standards, processing of satellite data and
time series. Distributed data warehouse ActiveStorage is used
as a system for storing data, supporting the unified Common
Data Model (UNIDATA CDM). The system is based on cluster
SUBD Microsoft SQL Server and special API ensuring parallel
processing of requests. At a stage of visualization the data
accumulated in ActiveStorage is requested through OGSA-DAI
container. Scalable Adaptive Graphics Environment (SAGE)
and MultiViewer are used as visualization system. These ap-
plications were developed for interactive multi-display video
walls. For data visualization they use tile server for creating
multilayered images. Tile server supports OGS standards and
allows usage of services Google Earth and Microsoft Virtual
Earth.
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Local network structure of Institute of
physics of the Earth RAS

V. N. Koryagin, I. M. Aleshin, K. I. Kholodkov

Institute of physics of the Earth RAS named O. Yu. Shmidt,
Moscow, Russia

Local area network of the Institute of physics of the Earth
provides high-speed multilevel switching, network resources
security access control, local network resources and, Internet
access. IFZ LAN allows processing, storaging, and transfering of
huge amount of field data and automatic monitoring systems.
There is an authorized access to data both from the Institute
and the Internet. High speed access to local network and the
Internet allows to perform video conferences, collaborate with
other divisions of RAS, electronic libraries, computer centers.

Strategic destination of IFZ LAN development is further
integration into global information system of RAS and world
centers.
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Using of the distributed computing systems
in seismic wave form inversion

|. M. Aleshin!, M. N. Zhizhin?, V. N. Koryagin®,
D. P. Medvedev?, D. Yu. Mishin?,
D. V. Peregoudov!, K. I. Kholodkov!

Hnstitute of physics of the Earth RAS named O. Yu. Shmidt,
Moscow, Russia

2Geophysical Center of RAS, Moscow, Russia

Seismic anisotropy presents a unique possibility to study
tectonic processes at depths inaccessible for direct observations.
In previous study to determine the mantle anisotropic parame-
ters we perform join inversion of SKS and receiver functions
waveforms, which was based on approximate methods because
of time consuming in synthetic seismogramms calculation.
Using parallel calculation and GRID technology allows us to get
exact solution of the problem: we can perform direct calculation
of cost function on uniform grid within model parameter space.
Calculations were performed for both synthetic models and real
data. It is shown that application of join inversion of SKS and
receiver function from the one hand improves resolution for
determiation of base anisotropic parameters, from the other
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hand requires careful analysis of consistence of different groups
of data. Ignoring of possible disagreement of different groups of
data can lead to significant errors in estimation of anisotropies
parameters.
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Formation of optimum process of quality
control in complex and strongly connected
systems

S. Mikhalevski

Saint-Petersburg State Polytechnical University

Quality control turns to be a serious problem when complex
logical systems become widespread. Timely exposure of defects
and bugs is critically important as these defects and bugs
may influence negatively the integrity of the final product.
This integrity is formed on two levels: of separate system
modules and of the application as a whole (when architecture
is not flexible enough). Customers and users expect getting
system of certain quality. Spectrum of their expectations may
range from no demands on quality to desire of getting product
completely free of mistakes. Usually they expect system working
satisfactory.

Though they try to ensure product quality during design,
maintenance and delivery, inevitable mistakes reduce final
quality level relatively to customers’ expectations. This dif-
ference between expectation and gained result generates risks
for designers, customers and users. Desire to reduce these risks
stimulate quality control and testing of solutions.

The goal of this work is to describe optimal in time and in
resources method of quality control for complex and strongly
connected logic systems on the stages of complex and systema-
tic testing, based on the black box paradigm.

A set of interlinked rules is proposed and given proof.
These rules allow developing optimum testing strategy, based
on quantity analysis of quality risks and estimates' values
variations.

The main accent is made on formation of basic and control
groups of test scenarios which provide reliable data of the
product quality. These groups exploit paradigm of oracles and
are formed as unarranged finite sets free of combinatorial ex-
plosion.

Results of this research demonstrate opportunity to design
automated software package for solution of problems of validity
and verification of logic system and analysis of results of
execution of test suites and groups. Advantage of this suite
over analogs consists in continuous optimization of the testing
process.



MexpgyHapoaHas koHdepeHuus
NTOIMMN 2JIEKTPOHHOITO TEEO®PUN3NHECKOIO No4A

3—-6 ntoHsa 2009r.; MNMepecnasnb-3anecckuii, Poccuns

TE3UCHI JOKJAOOB
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DJIeKTPOHHBIN reodusmveckKuii roa B
Poccun

A. . I'Buwmann

leodusnyecknii uentp PAH, Mockea, Poccus
(a.gvishiani@gcras.ru)

DnekTpoHHbIli reodusnyeckuii rog, 2007-2008 rr. (31T),
NPefoCTaBAsiET MeXAYHapOAHOMY COODLLECTBY y4eHbIX B 0O-
NacTn Hayk O 3eMJie BOBMOXXHOCTb CKOHLIEHTPUPOBaTb YCUINS
Ha MPUMEHEHUUN SNEKTPOHHbLIX CPEACTB AN PELUEHWUST BOMPO-
COB YNpaBJIEHNs1 HAYYHbIMY AaHHBIMU: ODecneyeHne OTKpbITOro
AOCTYyNa K AAaHHbIM, COXPAaHEHUA OaHHbIX, HAapalWnBaHNA NOTEH-
umana u pacnpocTtpaHeHus gaHHbix. Kntodessim Bonpocom ST
SABNISIETCS CO3AaHNE BNPTyasbHbIX obcepBaTopuii n nabopato-
puii.

Poccuiickuii komutet IIT 6bin cozpaH B Havane 2007 ro-
ha n yteepxaeH Poccuiickoii akagemueii Hayk (oH pacnoso-
XKeH B 3paHun reocpusndeckoro uentpa PAH). B Hem pabo-
TaloT AeliCTBUTENbHbIE 1 MOTEHLMasbHbIE aBTOPbI NMPOAYKTOB
OIT v Bepywume cneymanucTsl B 0bnactu Hayk o 3emne, npeg-
CTaBASIOWME WNPOKNI CNEKTP AUCUUNAnH: 28 cneumnanncros
13 22 Hay4HO-NCCeoBaTeNbCKMX MHCTUTYTOB Poccuun. Komu-
TET OpPraHN30BaN MeXAYHapOAHYIO KOH(EPEHLMIO, NOCBSILLEH-
Hyto IIT n 50-netuto MexayHapogHoro reopumsnyeckoro ro-
na, nposegerHyto 16-19 centsbps 2008 r. 8 Cysgane, Poc-
cusi. MaTepuanbl KoHEPEHLUN MOXHO MOCMOTPETL Ha cailiTe
Www.egy-russia.gcras.ru — caiite Poccuiickoro komuterta IIT.
Caiit obecneuynBaeT JOCTYN K AEMOHCTPALMOHHBIM MPOAYKTaM
OIT, pa3paboTaHHbIM POCCUICKNMM YHEHBIMU B PAMKax HaLMO-
HafIbHbIX U MEXAYHaPOAHbIX NPoeKkToB. [leMOHCTpaLuoHHbIMY
npogykTamun poccuiickoro T sensaroTcs:

e MHorodyHKLMOHaNbHas cucTeMa aBTOMATUYECKOrO pac-
MO3HaBaHMsi aHOManuii Ha BPEMEHHbIX PsAaX reodn3nHecknx
HabAroAeHNiA;

e VELM, BupTtyansHasi nabopatopursi o MOHUTOPUHTY BYJI-
KaHOB N pernoHanbHoi celicMuyHocTu (B COTPYAHUYECTBE C
paHuy3sckum komutetom IIT);

e PacnpegenenHas cetb untennektyansHoii TMC gns ana-
JIN3a NPOCTPAHCTBEHHO-BPEMEHHbIX AAaHHbIX B HAayKaX O 3eMJ'Ie;

e Basza gaHHbIX anropnTMoB no rnobasbHbIM 3aKOHaM Cceii-
CMUYHOCTW U JOJITOCPOHHOMY MPOrHO3Y 3€MIETPSICEHNIA;

e NHpo-poccuiickas nHTennekTyanbHas 6asa gaHHbIX Ha oC-
Hose VlHTepHeTa no maruuTHeiM ganHsim MITT (1957-1960 rr.).

Poccuiickuii komuteT DT npuHumaeT akTUBHOE y4acTue B
gestensHocTu MexpyHapogHoro JIT, pabotas B TecHom co-
TPYLHUYECTBE C MeXAyHapoaHbiM koMmuTeToMm DT, komuteTom
no gaHHbiM gnst Hayku CODATA, cuctemoii Muposbix ueHTpos
JaHHbIX 1 MexayHapoaHbIM COIO30M reofesnmn n reonusnku.

Joknag Takxxe cogepXXnT [ONONHNTENbHYIO MHPOPMALMIO O
neatenbHoctn B obnactu II'T B Poccun 8 2009-2010 rr.
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Actpomerpudeckue, reopusudeckune
MaTepuaJibl HaOJIIOAEeHUH, JOTOTHSIOIIIE
doH reoguHAMUYECKON MHpOpMaIuu

FO. H. Asctok, . . Cyeoposa,
3. M. CeeTtnocaHosa

VupexpaeHue Poccuiickoli akagemun Hayk VnctutyT dunsukn
3eman um. O. HO. LWmungra PAH

B reonnHaMuke kenaTenbHO MMeTb NepedeHb U3BECTHLIX Ha
HacTosilee Bpemsi rnobasnbHbIX MPOLECCOB, PErUCTPUPYEMbIX
acTpoOMETpUCTamMm 1 reoprn3nKamm, C SHEPreTNHECKON OLEHKOIA
UX NposiBieHnsi. ITn hakTbl MOTYT OCTaBaTbCsl HE NPUBJIEYEH-
HbIMW K TEM WM UHBIM BapuaHTaM MOLESbHOW PEKOHCTPYKLMN
NPUPOAHbLIX MPOLECCOB, HO OHM ByayT coxpaHaTbcs B hoHae
reoAUHAMUKN, N HE WCKJIIOHYEHO, HTO OKaXKyTCs Ba>KHbIM [O-
MOJIHEHMEM, CMOCOBHBIM OBBACHUTL TO MU NHOE 3aTpyaHeHne
B paHee MNpeaJioXXeHHON reofnHaMnyeckoli Mogenu.

B HacTosiwem goknage obpaleHo BHMMaHMeE Ha haKTbl, KO-
TOpbleé peasibHO HabMIOJAOTCS, KOTOpbIE SIBASIIOTCS BaXXHbIM
0bOCHOBaHMEM YTOYHEHUS! MOLENU MPUSIMBHON 3BOIOLUN CU-
crembl 3emns-JlyHa-ConHue. DTo dakTbl, a He runoTesbl Uamn
NPeanoNoXKeHNs, U O HUX Masio HanmcaHo B obobuiatowumx pa-
boTax no reoanHaMuKe.

2009ES000349R YCTHbIN

OnpIT NPAKTUYIECKOTO UCMOJIb30BAHUS
rejanoreod@u3nIecKux MHMOPMAIMOHHBIX
pecypcoB B pabore IleHTpa MporLo3os
reocdusunyeckoii oocranosku I3MUMUPAH

B. Kysneuos, A. bBenos, C. MNaiigaw

VHcTuTyT 3emMHOro marHeTuama, noHocdbepbl U pacnpocTpaHe-
Hust paguososiH um. H. B. Mywkosa PAH (U3MVPAH), Tpo-
nuk, Mockosckas obn., Poccus

B teuerune 10 net 8 USMWPAH pabotaet LlenTp nporxo-
30B reocpusnyeckoin obctaHosku. ExenHesHo B Hem co3patoTcs
U nepepatoTcs NoTPebnTensiM NPOrHO3bl Pas3fNYHbIX acneKToB
KOCMUYECKOI MOrofbl Ha Pas/inyHble CPOKI — COSTHEHHOM 1 reo-
MarHWTHOV aKTUBHOCTW, PaAnNaLMOHHOR 0BCTaHOBKY U Mp.

Mpun co3paHnm 3TUX NPOrHO30B B ONEPaTUBHOM PEXMME UC-
nosb3yeTcst 6obLIOV 0OBEM AAHHBLIX U3 MHOTOYNCEHHbBIX Fe-
NMOreoPU3NYecKUX NHEMOPMALMOHHBIX PECYPCOB. DTO CHUM-
Ku n kuHodbmabMbl ConHua B ONTUHECKOM AManasoHe, B yib-
TPachMONETOBLIX U PEHTIEHOBCKMX Jly4aX, CHUMKNW U puib-
Mbl, NOJlyHaemble C KOPOHOrpahoB, N3mMepeHnsi PoToCeEPHbIX
MarHUTHbIX noneii, paguonsnydenus ConHua, faHHble reano-
CelicMONOrnn, N3MEPEHNSI PEHTIEHOBCKOTO U3JTyHeHNs], raMma-
N31YyHEeHNA, CONHEHYHbIX N FaJlaKTUHECKNX KOCMUYECKNX nyqeﬁ
(cnyTHMKOBbIE N Ha3eMHble faHHbIE), fAaHHbIE O BapUaLUsIX CKO-
poCTW, MIOTHOCTU U TEMMEPATYPbl MEXMIAHETHOW MasMbl,



MOLYASl U TPexX COCTaBASIOWNX MEXMNIaHETHOrO MarHUTHOro
noJsi, 0 Bapuauusix MarHUTHOro nonsi 3emnu, Habntogaembie
Ha MHOFOYMC/EHHBIX HA3EMHbIX CTaHLMUSX, AOCTYMHble B pe-
anbHOM BpemeHu. JTU AaHHble BMecTe ¢ uHdopmaumeli, pa-
Hee HAKOMJIEHHOI B HawWwmnx Ba3ax AaHHbLIX, UCMONL3YIOTCA AJist
aHanu3a Tekywell cnTyaunm u TeHAEHL M Pa3BUTUS FreNmoreo-
chranyecknx npoueccos.

B N3MWPAH cosgaHbl cucTembl MPOrHO3MPOBaHUSI KOCMU-
Yeckoll norogbl, HONLIIMHCTBO N3 KOTOPLIX YAaCTUYHO aBTOMa-
TusmposaHbl. OBbIYHO pe3ynbTaT paboTbl MporpaMmbl aBTO-
MaTN4ECKOro MPOrHO3MPOBAHUS CHUTAETCS MPEABaPUTEbHBIM
NPOrHO30M 1 NOAJIEXXUT 3KCNEPTHOW OLEeHKe rpynnol cneum-
anncToB. DTa rpynna NpUHUMaeT pelleHne O HeobxXoaumMocTu
COOTBETCTBYIOLLUEN KOPPEKLMN BXOAHLIX AAHHBIX W MpoBefe-
HUS| NOCNEAYIOWEro LMKAa aBTOMAaTU4eCKOro MpOrHO3MpoBa-
HUS| UK XKE O MPU3HAHUN NOC/IEAHEro NPOrHo3a OKOHYaTesb-
HbIM 1 BblJaye ero noTpeburensm.

Co3spaHHble NPOrHO3bl KOCMUYECKOl Moroabl nepesaroTcs
notpebutensm (nogpaspenenns Poccniickoro KoCMn4eckoro
arentctBa, MUC, MeanumHcKIMEe yUPeXXAEHUS N CPeCTBA Mac-
CoBOIi NHPOPMALIMMN) C NOMOLLbIO BCEX AOCTYMHBIX KOMMYHMKa-
LMOHHBIX pecypcos: VIHTepHeT, anekTpoHHasi noyTa, Tenedakc.
Ons nndopmuposaHus HaceneHnsi MockBbI 1 4pyrux permoHos
Poccun 0 nporHosax n TekyLieM COCTOSIHUM FEOMarHUTHOMO No-
NSt 1 FNaBHBIX METEOPOIOrNYECKNX NapaMeTpoB NCMOb3YIOTCS
Tenedonbl-asTooTBeTYMKN +7(495)775-43-57 n +7(496)751-
19-34 (epuHCTBeHHBIN cepBuc NofobHOro pogfa B MUpe).

2009ES000389R VCTHbIN

VY4yactune MupoBbIx eHTPOB AdaHHbIX I'IT
PAH B nporpamme “Mexk1yHapOHbIi
mojspubiii rog 20072008

E. M. Xapun, J1. . 3abapuHckas,
T. A. Kpbinosa, H. A. Cepreesa,
A. I. Pognukos, W. I. LLlectonanos

leocbusmyecknii Lentp PAH, Mockea, Poccus

Poccuiickne Muposble LeHTpbI aHHbIX MO CONMHEYHO-3EMHO
cusvuke n dusuke Teepgoli 3emnun (MUL no C3P n dT3I)
yyactBysi B nporpamme ‘‘MexayHapogHblii NOASIPHbIA  Fof
2007-2008" (MI1I) Bbinonxsian pabotsl no npoekty OH3 PAH
"NudpopmaumonHoe obecnederne reodnanyecknx nccnenosa-
HWiA npu nposegerun MM, aBnsBwwMecs HacTbio HayyHON
nporpammel y4actuss P® B npoesegesnn MM no nanpaene-
Huto “MndpopmaumonHble cucteMbl. Ynpasnenve gaHHbimu’ n
MexayHapogHoro npoekta “Data and Information Service for
Distributed Data Management — IPY DIS".

Lenb paboTel — co3gaHme cucteMbl HakonaeHus, obecnede-
HUA AONTOBPEMEHHOIO XpPaHEHUA reOd)VI3VI‘-IeCKVIX AaHHbIX, NO-
NYYEHHbIX NPY U3YYEHUN NOASIPHbIX obnacTeil 3emnm B pamkax
nporpammel MIMTI 2007-2008, n opraHusauusi ynobHoro gocry-
rna noJjib3oBaTesnell K 3TUM AaHHbIM, @ TaKXX€ K AaHHbIM, NO-
NYYEHHbIM paHee B pesynbTaTe HabnlopeHuli, U3MepeHuii, nc-
cnefoBaHuli Ha pasnnyHbiX 0bCepBaTOPUSIX M CTaHUWSIX, Npu
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NpOBefEHNN IKCNEAULNIA, SKCNEPUMEHTOB M Apyrux paboT B
ApkTuke n AHTapKTuKe.

Cozgan caiit “MIMI 2007-2008" Ha pyccKOM U aHFAUACKOM
asbikax (http://www.wdcb.ru/WDCB/IPY /). Ha caiite npeg-
craeneHa nHcopmauusi o nporpamme MIT. ObecneyeH cBo-
6ofHbI JOCTYN nonb3oBaTeneli K MaccnBaMm 1 6asam JaHHbIX,
umetowumest 8 MU no C3® u ®T3 B anekTpoHHOM BUuge
— reOMarHuTHbIM, CEACMOIOrMYECKM, NOHOCEPHbBIM, FPaBu-
METPUHECKNM LaHHbIM, JaHHbIM O TEMJIOBOM MOTOKE, O ByJIKa-
Hax, O CTaHLMSIX PErnCTPaLny KOCMUYECKINX Nydeli B NONSPHbIX
obnactax. Hactb cTapbix faHHbIX Oblia nepeBefeHa U3 aHaso-
roBOrO B 31eKTPOHHbIA Bua. OpraHusoBaH BupTyasbHbI fO-
CTyn K reopusnyeckum faHHbiM no ApkTuke n AHTapKTuke,
NpeACTaBiEHHbIM APYrUMuy opraHusaumsmu B cetn VHtepHer.

B HayuHoii nporpamme y4dactus P® B nposegenun MIT
leodumsnyecknii uentp PAH onpegenen kak gucumnanHapHblii
LUeHTp cbopa reocbusmyeckux ganHbix M. B pamkax PLM
“Muposgoii okeaH" un nognporpammsl “CosgaHne eguHoi rocy-
[JapCTBeHHON cuctembl nHdopmauun ob obcravoeske B Mupo-
som okeare’ B ['LL PAH 6bina seinonnena HUP ¢ yensio paspa-
60oTkn TexHonorum cbopa, HakonseHust n obmeHa reodpusnye-
ckoii nHcpopmavmeii, nonyyernHoin no nporpamme MM 2007—
2008 1 fo ee HayYana, u UHTErpauun ee B MHOPMALMOHHYIO CU1-
cremy MMI-Nudo, Bxogswyto 8 Egunyto Cucremy Mndpopma-
umnn o6 obcranoske B Muposom Okeare (ECUMO), cospatnyto
n dyHkynonunpytowyto so BHUATMU-MUA. Cosgan katanor
reopmanyecknx AaHHbIx, noay4veHHbix LleHTpom cbopa reodpu-
3nyecknx gaHubix M n opraHusosaH foctyn nosnb3oBaTenei
K aTomy KaTtanory. ChopmMupoBaHbl Maccuebl reodn3nyecknx
fanubix MM, 3apeructpupoBaHbl 3T paHHble B base meTa-
JaHHbIX 1 BKJIOYEHbl B MHC(POPMaLMOHHbIE PECYpPCbl CMCTEMbI
MM -NHdpo.

2009ES000334R VCTHbIN

AHain3 B3aMOCBSI3U OOJIBIIINX
KOHIPaTheBChbKNX IINKJIOB PA3BUTUS
MUPOBOIi 3kKoHOMUKN M C-BOJIH CUCTEMHBIX
MHUPOBBIX KOH]JIIMKTOB

M. 3. 3rypoBckuii

HauymoHanbHbili TexHudecknii yHusepcuteT VYkpautbl 'Knes-
ckuii nonntexHnyeckuii uHcTutyT', Yrpauna, 03056, Knes, np.
Mobeabl, 37 (zgur@zgurov.kiev.ua)

OpHoii 13 BaxkHeNWMx npobiemM, KOTOpasi NosIBUACL nepes,
COBPEMEHHON HayKoli B CBSI3M CO CTPEMUTENbLHLIM Pa3BUTUEM
rnobanbHOro 3KOHOMUYECKOro Kpusnca n obocTpeHnem mupo-
BbIX KOH(PJIMKTOB, sIBASIETCS BbIPpaboTKa Hay4HO 0DOCHOBaHHbIX
“MeTpuyeckux’ 3sKcCnpecc-nporHosos pa3suTus obuiecTBa Ha
613Kyt U JanbHioto nepcnektusy. Ha ocHose paccmoTperus
5BOJIIOLMOHHOrO Pa3BUTUS LMBUAN3ALMN KaK LIENOCTHOTO Mpo-
Liecca, KOTOpbIi ONpeaensieTcs FapMOHUYHBLIM B3aUMOAEiCTBY-
€M €ero COCTaB/ISIOLUX, BbIMOJHEHO CPaBHEHME 3aKOHOMEPHO-
CTeli TEYeHWsI NOCIELOBATENLHOCTN BOMbLUNX KOHAPATLEBCH-
KNX LMKJIOB PasBUTUS MUPOBOI 3koHOMuKK 1 C-BOSIH cuctem-
HbIX MUPOBbIX KOHAUKTOB. Wccneposano BnnsiHue rnobasnb-



HOFO YMEHBLUEHNS SHEPropecypcoB 3emun Ha 3TU NpoLecchl 1
CAenaHa nonbITKa NPOrHo3a CLeHapueB pa3BuTUSA rnobanbHOro
obuwectsa B XX| ctonetuun.

2009ES000390R YCTHbIN

NudopmanmonHasi cucremMa JJaHHBIX
Mexaynapoanoro Iloaspuoro I'oma

M. 3. LLaiimapgaros, A. M. CrepuH,
A. A. Kysneryos, H. H. Muxaiinos

rY “BHUMIMU-MUJ" Pocrugpomera

OpHoii 13 BaXkHeMWMX 3aga4 Hay4Hol nporpammbl Mexay-
HapogHoro Monsiproro Noga 20072008 66110 co3gaHme NoaHo-
ro N BbICOKOKAY€CTBEHHOro NOAUANCUUNINHAPHOMO UHGOpMa-
LMOHHOrO POHAA MO MOJSIPHLIM 0bnacTsiM 3eman, akKymyau-
pytoLLero pesyabTaThl Hay4HbIX nccaegosanmnii 8 nepunog MIT
n obecneymBatoLLero NOTPebHOCTN PasNNYHBLIX FPYNM MOJIb30-
BaTesieli Ha MEXAYHAaPOAHOM N HALMOHANIbHOM YPOBHSIX.

Ons peanusauun 3agaym uHTerpauun m obmeHa AaHHbIMUK
6bina paspabortaHa cucrtema MIIM-Undo, 6asupyrowasca Ha
nocnenHux goctmxermnax B obnactu WEB-TexHonoruii, B 4acT-
HOCTUN Ha TEXHONOTNSIX U NHGOPMALMOHHOW MHPACTPYKTYpE,
co3faHHbIX B pamkax Egunoii cuctembl undopmauun o6 ob-
cTtaHoBke B Muposom okeane (ECHIMO).

B cucrteme npepycMoOTpeHO XpaHeHuWe MeTafaHHbIX B LIEH-
TpanusosaHHoli 6a3ze metaganubix (UBMJ), epmnas Touka
BXOAa W AocTyna K gaHHbiM depes WEB-noptan MPG-Info
N pacnpefneneHHoe Mmexxgy TeMaTUuHeCKNMn LEHTpPpaMnN OaHHbIX
MII xpaHeHue paHHbix. Ha 6a3e HECKONBKMX UHCTUTYTOB pas-
JINYHBIX BEJOMCTB ODpa30BaHO CEMb TEMATWUYECKUX LIEHTPOB
fdanHbix MIMT no Takum HanpaBneHWsIM Kak METeopoJsiorusi u
okeanorpacusi (BHUNTMUN-MU), reonorus (BCETEN), reo-
dusuka (F'U PAH), mopckne nbger (AAHWW), skonorus n
rnsiynonorus (U PAH), 6uonorus (3IH PAH) n meanum-
Ha (HUMM CIMY), npusBaHHbIX OCYLLLECTBASITL HAKOMJIEHME,
XpaHeHue n obCny>XrMBaHME MOJIb30BATENEN COOTBETCTBYHOLLMN-
MU TeMaTU4HeCKUMM AaHHbiMu. [puHuMn obsizaTensHoli peru-
cTpauun gaHubix Yepes noptan MPG-Info obecneunsaet cop-
MuMpoBaHVe oDLLEro KaTasora AaHHbIX C yKa3aHWem Tuna Lo-
cTyna — B pexume on-line nan no 3anpocy, agpecosaHHoOMy B
TemaTuyeckunii LeHTp gaHHbix MIT.

[ns 3arpy3skun gaHHbIX n meTagaHHbix B 6asy cuctemsr MIT -
WNHdbo paspaboTaHbl yganeHHble paboyne MecTa, KOTOpble MNO3-
BoNIsItOT ucnonHutenam npoektos MII, ucnonesys VHTepHer,
pe3epBuUpoBaTb B CUCTEME MHGOPMALMOHHOE MPOCTPAHCTBO
ANA CBOUX MPOEKTOB, BBOANTb MeETaAdaHHblE 4Hepe3 COOTBET-
cTeytowwme opmbl n coxpansaTe ux 8 LLBMJ, 3arpyxats caii-
Nibl AAHHbBIX, AOKYMEHTbI.

WEB-noptan MPG-Info npegocrasnsieT nonb3osatensam Wu-
TEepHET BO3MOXHOCTU Moncka, oTbopa n gocTyna K nHdopma-
unorHbiM pecypcam MIT (onucanusiM npoekToB, nposefeH-
HbIX 3KCI'Iep|VIU'VII7I, PE3YyNbTATOB HAYy4YHbIX MCCﬂeAOBaHMVI, KaTa-
Jloram 1 ONMUCaHUsiM MacCCUBOB AaHHbIX, 3arpy>XeHHbIM dhaiinam
JaHHbIX).
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K HacTosiwemy epemenu yepes noptan MPG-Info goctynHubi
cnegytouie MHGOPMaLNOHHbIE PecypChbl:

— KaTaJiIor MPOEKTOB, BKJIIOYEHHbIX B “I_InaH peannsaynnm Ha-
y4Hoii nporpammebl ydactusi Poccuniickoin Pepepayuu B npose-
nernun MexpayHapogtoro lNonsphoro roga 2007-2008", n cesi-
3aHHble C HUMUW MeTagaHHble (230 onucaHnii);

— KaTajor NCTOPUHECKMX TMAPOMETEOPOSOrnyeckux bas u
MaCCMBOB aHHbIX MO MOJsipHbIM paiioHam (92 onucanus);

— chopmanunzoBaHHble onucaHusi 95 MOPCKNUX U Ha3eMHbIX
akcneanunii B Apktuke n AHTapkTuge, BbinosiHeHHbIX B 2007—
2009 rr.;

— MaccuBbl AaHHbIX, nosydeHHble no npoektam MIMT (onu-
cano 110 maccuBos, goctynHo B pexxume on-line Ha MPG-Info
— 40, psg maccnBoB HepocTyneH on-line ns-3a 6onblworo 0bb-
ema).

— ba3a onepaTnBHbIX OKeaHOrpadhUHeCKMUX U METEOPOJIOr -
YeCKMX AaHHbIX C cynoB n byes no ApkTuke 3a 2007-2009 rr.
B 0bbeMe cBblille 2.5 MAH. CBOAOK;

— MAaccuBbl WCTOPUHECKMX faHHbIX (MeTeoposorusi, okea-
Horpacbusi, reopusmka, FASILUOOINS) MO NOJSIPHBIM paioHam
3emau.

2009ES000337R YCTHbIN

VzmeHeHns KOOpAWHAT ITyHKTOB
IJI00AJILHOM OTCYETHOM OCHOBBLI KaK
VMHANKATOP TIJIODAIbHBIX U3MEHEHU 1
KadecTBa reoe3ndecKux HabdJIIodeHni

B. N. Kacbran!, E. H. Lpiba?

'llenTpanbHbiii Hay4HO-MCCNENOBATENLCKUI MHCTUTYT reose-
3um, aspocbemkmn u Kaptorpacpuu, Mockea, Poccus

(kaftan@geod.ru)

2MockoBCKMNIi roCylapCTBEHHBIN YHUBEPCUTET FEOAE3UM U Kap-
Torpachun, Mockea, Poccus

B TeyeHne nocnegHnx net MexpayHapogHasi accouunauus
reogesnn n MexayHapogHblii coto3 reogesnm u reounsnkm
NpeaAnpuHUMAlOT Wwaru no cosgaHuto [nobanbHoli cucTemsi
reogesnyecknx Habnwopenuii. [nasHoli 3apadein 3Tol cucTe-
Mbl SIBISIETCS KOHTPOJIb rN0banbHbIX W3MEHEHWU Ha OCHOBE
COBPEMEHHbIX BbICOKUX TEXHOJIOMMIA, BKJOHatoWmx rnobanb-
Hble HaBUraumoHHble cnyTHukosble cuctemsl (THCC). Mo aToi
NpUYrHE NOAABJISIOLLEE HYNCO COBPEMEHHbBIX PE3Y/IbTATOB 10~
BanbHbIX HabMOAEHNI UMEET NPsiIMOe OTHOLUEHNE K TEMaTUKe
nporpaMm DJeKTPOHHLIN reocpnsmyeckuii rog n log nnaxeTs
3emnsi.

Mo BosmoxHocTu opHopogHasi cetb THCC 6bina otobpana
n3 obwein cetn MexayHapoLHOl 3eMHOl OTCYETHOW OCHOBbI
(ITRF). U3 WNntepHet-apxusa uyentpa SOPAC 6binn nonyue-
Hbl Pe3yNbTaTbl CYTOYHbIX ONpeAeseHnli KOOPAMHAT Ha nepu-
oa 1999-2005 rr. Onsa 99 otobpaHHbix nyHkToB ITRF 6bian
BbI4UCEHbI €XKECYTOYHbIE 3HAYEHNS FeOLIEHTPUYECKUX Pagunyc-
BEKTOPOB. DTN AaHHble ObIAN WNCNOAL30BaHbl A/ KOMMAbIO-
TEPHOr0 MOAENNPOBAHMNSA N3MEHEHWNI BO BPEMEHN reOMeTpuYye-
ckoii popmbl 3eman. MMpoeegeHHble UCCNefoBaHNA NOKa3blBa-



IOT NHTEPECHbBIE 3aKOHOMEPHOCTN B CCOOPMUPOBAHHBIX BPEMEH-
HbIX PsiAax reomMeTpnyeckux xapakrepuctuk. CpegHuii pagnyc-
BEKTOP AJ151 3eMJIN B Lie/IOM AEMOHCTPUPYET TEHAEHLMIO POCTa
co ckopocTbio 0.6 MMm/roa. Bonbwas n manas nonyocu 3emMHo-
ro reoMeTPUYECKOro 3IMnconaa yaauHsoTCa N UCNbITbIBAOT
nepuoanyeckune konebavns ¢ ammantygamu 0.1-1.3 mm. Coor-
HOLLIEHNE CKOPOCTEN yBenu4yeHusi 6onbLIOKA 1 Manoii nonyocei
NMoKa3bIBAlOT TEHAEHLMIO YMEHbLUEHUS 3eMHOro oxaTns. VHTe-
pecHoli 0COBEHHOCTbIO ABASETCS PaKT TOFO, YTO HOXKHOE NOJy-
Lapue yBeaUYMBAETCS CO CKOPOCTbIO B CpefHeM BTpoe 6osib-
e, YeM CeBepHOe.

Pe3ynbTaThl MOryT Haxo4UTh NpeABapuUTENbHOE ODbSCHEHME
CO CTOPOHbl KakK WCKYCCTBEHHbIX, TaK W eCTeCTBEeHHbIX Npu-
4nH. VlccnepoBaHns npeacTaBAslOT SMNUPUYECKUA MaTepuan
Ans BbisiBneHnst cuctematudecknx owmnbok MTHCC nsmeperuii
N BO3MOXXHbIX N3MEHeHU reoMeTpryeckoin opmbl 3emnu.

2009ES000321R VCTHbIN

Mexanusm obpasoBaHusi CBEPXIIyOOKHIX
HedTerasoHOCHbIX 6acceiiHOB U KpUTepuun
JJIsT X TIOMCKa

E. B. ApTiowkos

Nuctutyt dusnkn 3emnn PAH um. O.FO. LLmugra, 123995.
Mockga. b. 'py3sunckas 10

BHYTpy KOHTMHEHTOB M Ha WX OKpauMHax CyLUeCTBYIOT OCa-
[oYHble baccelinbl, rae MOLWHOCTbL ocafakos gocturaet 20
kM. Cioga oTHocaTcs, B YactHocTu, Mpukacnuiickas, HOxHo-
Kacnuiickasi, BoctouHo-BapeHuesckas un Cesepo-YykoTckas
BnaguHel. KoHCoONMaupoBaHHas Kopa Nog HUMU CUJIbHO YTO-
HEHa N XapaKTepusyeTcs NOBbILWEHHbIMU CKOPOCTAMU yNpyrmnx
BosiH. [To3TOMY ee YacTo OTHOCAT K okeaHuueckomy Tuny. [lo-
rpy>KeHue OKeaHNYecKol Kopbl, 0bpa3oBaBLUEliCs Ha Ocu crpe-
anura, npogomkaetcsi ~80 MJIH. JIET CO CKOPOCTbIO, BbICTpo
yMeHbLUatoLeics Bo BpemeHu. B ykasaHHbIX BnagnHax OCHOB-
Has mMacca ocafkoB Hakonuaacb Yepes >100 maH. neTt nocne
Havana norpyxenusi. K 3ToMy BpeMeHU MNOrpyxxeHue okea-
HWYECKOI KOpbl Y>Xe& MPaKkTUYecKn 3akoH4muiocb bbl. Bonee
TOro, ANsi 3aMOJIHEHNS BMAAUH HA OKEaHW4YeCKoli Kope B yKa-
3aHHbIX CTPyKTypax notpebosanock 6bl 10-12 kM ocagkos,
4YTO MPUMEPHO B ABa pa3a MeHblue Habntogaemoli MoLWHOCTY.
OTcropa crefyeT, 4TO yKasaHHble DacceliHbl MOACTUIAOTCS
KOpOUi KOHTUHEHTaNbHOrO Tuna. YTobbl yaepxneaTb KOHCONN-
LMPOBaHHYIO Kopy TonwmHoli ~15 kM Ha raybnHe ~20 Km,
noa pasgenom Moxo BO BnaguHax [OJKEH 3aferaTb C/Oii
3kn0rnToB TonwmHol 20-25 kM. DTW nNopogbl TsKEsee MaH-
TUHBIX NEPUAOTUTOB, HO XapaKTEPU3YIOTCS NPUMEPHO TaKUMU
»KE€ CKOPOCTSIMU MPOAOJbHbLIX BOJH. Ha oTaenbHbIX 3Tanax Bo
BnagnHax Ha MEJNIKOBOOAHOM menbcbe 3a HECKOJIbKO MWNANOo-
HOB J1eT (POPMUPOBANNCL FyOOKOBOAHbIE BMNAAMHbI, WU >Ke
npouncxoguno otnoxenve ~10 kM ocagkoB. BeicTpblie norpy-
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>KEHUS KOPbI, HE COMPOBOXAABLUNECS CUJIbHBIM PACTsSXKEHUEM,
6b1In 0bycnoBnEHbI Nepexosom rabbpo B HUXKHEN KOpe B TsKe-
Nible 3KJIOTMNTbI, KaTalu3NpoBaHHbIM WHUABTpauneli akTus-
Horo dtonpa n3 HebonblMX MaHTUiiHbIX naoMoe. Bo Bpems
BbICTPbLIX MOrPY>XEHNA NPOUCXOANA KpyToli M3rnb kpucrannum-
4YECKOro OCHOBaHMSI, YTO YKa3bIBaeT Ha PE3KOE BPEMEHHOE pas-
msirdyenne nutocdepHoro cnosi. OHO CBA3aHO C NpOsIBAEHUEM
adpcpekta Pebungepa npu nupunsTpaymm B nintoctepy akTme-
Horo dtonga. [danHble 0cOBeHHOCTU — BbICTPbIE MOrpy>KeHUs
Kopbl 1 bopMUpOBaHME KPYTbiX N3rnbos dyHaaMeHTa — ABAS-
FOTCSI XapaKTePHbIMMW NPU3HAKaMU KPYMHbIX HedhTErasoHOCHbIX
bacceiitos. OHKM NO3BONAIOT HAXOANTbL HOBble BacceliHbl B Ma-
nonccnenoBaHHbix 0bacTsAX Ha Cywe 1 Ha wenbde.

2009ES000341R VCTHbIN

T'eoundopmalinoHHbie CUCTEMBI B
nccijegoBaHUSX Kpuocdepbl

B. M. Kotnsikos, T. E. Xpomoga

WhctutyT reorpacdhun PAH, Mockea, Poccus
(tkhromova®gmail.com)

3HauuTenbHble U BLICTPbIE U3MEHeHUs1 OKpyXKatoLeli cpe-
Obl TPEDYIOT NPUMEHEHNST METOLOB, MO3BOJISIOLNX CMPABUTCA
¢ 60/1bWNM NOTOKOM MH(POPMaLMK, ONTUMU3UPOBATL NPOLIECC
cbopa, xpaHeHusi, aHann3a n obmeHa JaHHbIMU. Takue BO3-
MOXKHOCTU NPefOCTaBASIOT FreouH(POPMaLIMOHHbIE TEXHONOMMN.
OcHoBoli 1CNOb30BaHNA FEOUH(POPMALMOHHBIX METOAOB SIB-
nsietcst paspabotka n dpopmuposarmne Luposbix 6a3 faHHbIX.
B poknage paccmaTprBaeTcst OnbIT CO3AaHNSA CUCTEMbI Opra-
HU3auun KprnocdepHbix gaHHbix B MHctuTtyTe reorpacpun PAH.
CncTtema npepocTaBasieT AOCTYN K UHPOPMALMOHHBIM Pecyp-
CaM MO OCHOBHbIM HaMnpaBfEHWAM KpUocepHbIX UCCnefoBa-
HUiA, obecneynsaet opMrpoBaHme MHGOPMALNOHHON Cpeabl
OIS PELUEHMsI HAayYHbIX 3agad, nossossieT ncnonssosats MNC
TeXHOMOrMm Ansi aHann3a dadHbix. Basosoli cTpykTypoii, op-
raHU3yoLWel rAsILMONOrNYeCKe 3HaHUSI N OaHHblE SIBSIETCS
30eKTPOHHbIN rnsiynonorndecknii Atnac “CHer n neg Ha 3em-
ne”’. TemaTuyeckune n KOMMJIEKCHbIE permoHasbHble 6asbl faH-
HbIX, MO3BOJNISIIOT CO3[aBaTb rEOMH(OPMALNOHHBLIE MOAENU 1
NpoBOANTbL UCCAenOBaHUA B3a|/|MOCBH3eI7I, COCTOSAHNA N OANHa-
MUK KOMMOHEHTOB HUBaJIbHO-rAsIUnanbHbIX cuctem. Cucrema
CCbIJIOK OpraHu3yeT JOCTYN K pacnpefeneHHbiM nHdopMaLm-
OHHbIM pecypcaM, 4HTO ABNAETCA OCHOBOIA Ansa KoopAauHauun
uccnegosaHuii. HayuHo nonynsipHbie pasgenbl npeacrasnsitoT
coboli NCTOYHUK MHOPMaLMK, KOTOPasi MOXET bbiTb nosie3Ha
KakK 405t obyyeHuns, Tak 1 gnsi NpUHSATUS pelleHnii B obnacTsix,
CBSA3aHHbIX C OCBOEHUEM MPUPOAHbIX PECYPCOB U OXPAHOIA OKpPY-
Katollein cpegbl.



2009ES000348R VCTHbIN

Vcnonb3oBaHne 3KCNEePTHO-AaHAIUTUYIECKON
CHUCTEMBI AJIs Treo(pU3mIecKoro
MOHUTOPUWHTA TEXHUYECKOT'O COCTOSTHUSI
MO/I3€MHBIX TPYOOITPOBO/IOB

H. M. Oemyenko

VYXTUHCKNIA rocyfapCTBEHHBIN TeXHUYecknii yHusepcuTeT, Poc-
cnsa

B pesynbTaTe MHOroneTHWX TEOPETUHECKUX, SKCMEPUMEH-
TaNbHbIX U NONEBbLIX MCCNEROBaHNA pa3paboTaH KOMMAEKC Au-
CTaHUNOHHBIX reohn3n4ecKnx METOAOB MOHUTOPUHIA TEXHNYE-
CKOrO COCTOSIHUSI MOA3EMHBIX MarmcTpasbHbIX Tpybonposogos
C MCNoNb30BaHNEM METOOOB SKCNEPTHONoO OUEHWBAHWA, NO3-
BOJIAIOLLMX NPUHUMATb PELUEHUS] O HEODXOAMMOCTN peMOHTa
WM 3aMeHbl yHacTka TpybonpoBofa Ha OCHOBE KOMIMJIEKCHOrO
BEPOSITHOCTHO-CTaTUCTUYeckoro nogxona. leocbusnyeckuii mo-
HUTOPUHI MO3BOJISIET pellaTh CefylolWmne akTyadbHble 3aja-
4n: ONpeAensTb NOJOXKEHNe TpyDONpPoOBOAa B NnaHe u paspese,
CBOEBPEMEHHO BbIABNATb NPUHYAUTEJIbHbIE V|3r|/|6b| N pasnany-
Hble HapyLlleHus TpybonpoBoaos, obcaenoBaTh NOTEHLMANBHO-
onacHble N Hanbosiee OTBETCTBEHHBIE YHACTKN MarnucCTpasbHbIX
TpybONpoBOAOB; KapTMpOBaTb pa3BeETB/IEHHblE TPybonpoBos-
Hble cMCTeMbl. PesynbTaTbl nccnegoBaHuii HawM npakTude-
CKOe MPUMEHEHME NPU N3YHEHUN TEXHNYECKOTO COCTOSIHUS Ma-
rmcTpasnbHbIx razonposogos 'Yxra—Topxok”, “I' psasosen—CaHkT-
MeTepbypr”.

MHoroneTHuii onbIT paboT Mo NPOrHosy aBapuHOCTU TPY-
60I‘IPOBO/J,OB N CTaTUCTUYHECKNE AaHHbIE MOKa3bIBalOT, 4TO TOJ1b-
KO co4eTaHune MHorux hakTOpoB NO3BOSISET 4aTb AOCTOBEPHbIA
MPOrHO3 aBapUIHOCTM YHaCcTKOB TpybonpoBoga 1 npeasoxnTs
KOMMNNEKC Mep, YMEeHbLAWnNX UX HEeratTuBHoe BO3p|eVICTBV|e.
MHorune 3 hakTopoB MOryT BbITb JOCTaTOHHO JIErKO UCCNESO-
BaHbl, B TOM YUC/IE N C NMOMOLLBIO KOMIJIEKCA [UCTAHLMOHHbIX
reob3M4eCKNX METOLOB.

Ha ocHoee nccnepoBaHuii cocTaBneHbl peluatoLime npasu-
na, rae KaxAoMYy (hakTopy MPUMUCHLIBAETCS WM PacCHUTbIBA-
€TCs OnpeAeneHHoe 3HaveHne KoathdrLMEHTa AOCTOBEPHOCTH,
XapaKTepu3yloLee ero CBsi3b C aBapuiiHOCTbIO Tpybonposoaa.

DKCMepTHasi CUCTEMA Ha OCHOBE PELLAOLLMX MPaBuMI ornpe-
LeNsieT HafeXHOCTb TpybonpoBoAa 1 AaeT MOSICHEHUS!, HA OC-
HOBE KaKuX NpaBus NpuHATO pelwerue. [ns 3anonHenus 6asbl
[AHHbIX SKCMEPTHONR CUCTEMbI COBpaHo Bonbluoe KOMMYECTBO
CbaKTVI‘-leCKOrO MaTepunana U B HaCcTosLee BpPpeEMA NpoOBOANTCA
fopaboTka cucTemsbi.

leobusnyecKnii MOHNTOPUHT C NCMONB30BAHNEM SKCMEPTHO-
aHaAJINTUYECKO CUCTEMbl NO3BOASET CBOEBPEMEHHO AunarHo-
CTUPOBaTb TEXHNYECKOE COCTOSHME MOTEHLMaNbHO-ONACHbIX 1
Haunbosiee OTBETCTBEHHBIX YHaCTKOB MarncTpasibHbiX Tpybonpo-
BOOOB npu J'IIOGbIX YCNOBUAX 3a3€EMNIEHNA N 3HAYNTESNIbHO MEHb-
WIMX 3aTpaTax 1 NPejoTBPaLLaTh aBapuu € CEPbE3HLIMU KOO~
FMYECKUMUN 1N SKOHOMUYECKUMM MOCIEACTBUSIMN.
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2009ES000347R VCTHbIN

T'C “BaaropoaHnomMeTajijibHbIE
MecTopoxXaeHus MaramaHckoii objsiacTu:
Pazpaborka u co3zmanue”

N. C. Tonybenko, H. A. Topsiues,
B. ®. Manbimckuii, A. C. 3uHkeBuny

CBKHUW OBO PAH, r. Maragan

He 6yger npeyBenu4yeHnem, e€ciim Mbl CKaXKeM, 4YTO Kak
ans  ‘‘reonora-npousBoACTBeHHUKA' Tak M ana  ‘reonora-
nccnegosatenst’ pernoHanbHasi reomHOpMaLnoHHast CUcTeMa
Ha TEpPUTOPUIO €ro AeATEeNIbHOCTM, BKlOYatowas B cebs BCio
“cpakTypHyto” mHpopmaumio no Hegpam, OpMUPYIOLUM pe-
cypcHyto basy cTpatbl, siBnsietcss meutoii. OgHako cospgaHue
TaKOW CUCTEMbI, SBASOLWENCS OCHOBOW WHGOPMALMOHHOIO
obecneyeHunsi TPaANLUOHHbBIX 1 BHOBb BO3HMKAKOLMX 3ajay B
reoNIOrMYeCKO OTPAC/IN, OCIOKHSIETCSI HE TOJIbKO HEMOJIHOTO
HalMX 3HaHWIi O NpeAMeTe UCCNENOBAHWA, HO U TPYAHOCTbIO
cbopa 1 0b0obLWEHNA (PaKTUHECKUX [aHHbIX, XPaHALIUXCA B
MHOIOYNC/IEHHBIX N30JIMPOBAHHbIX JIOKabHbIX DBa3ax AaHHbIX.

Ha npotsixxenun 6onee 10 ner 8 CBKHUN OBO PAH npu-
mensitotcs [MC-TexHonorun ans pasentusi cnocobos KOMMbio-
TEPHOI OpraHM3auun reosorM4eckoli MHopMaunmn, Co3gaHus
HOBbIX KapTorpachnyeckmx MNPOAYKTOB 1 UH(OPMALNOHHO-
CrpaBoOYHbIX CUCTEM, QAN PaAcYeTOB U MOLENUPOBaHUS B
MPOrHO3HO-MONCKOBBIX LiesisiX, obecnedynBaowmnx Hay4Hble nc-
cnefoBaHus 1 npowsBoacTeeHHblii npouecc. CosgaHue peru-
oHanbHbix [IC reonoruveckoro copepxaHusi Ha TeppUTOPUIO
Cesepo-BocTtoka Poccrun npakTukyeTcsi n B HEKOTOPbIX MPOM3-
BOACTBEHHbIX OpraHn3ayunsax.

OnbiT cozgarus tematnyeckux [MC, HanpaBneHHbix Ha pe-
LWEeHNe onpefeneHHoro Kpyra 3agad, wam cosgavus [VIC B
pamMKax efnHOl reonornyeckol no3muum, No3BONSET HAM CAe-
naTb creaytoliee 3ak/toHeHne — HeobxoAnMa MOJIHOLEHHas
MMC no mectopoxaeHusim 61aropoaHbIX MeTaNIOB Ha Teppu-
Toputo MaragaHckoli obnactn. 310 goaxHa bbITb cuctema, B
KOTOpoli DyfeT yuTeH BeCb HAKOMJIEHHbIi COBPEMEHHbIN ypo-
BEHb TEOJIONMYECKMX 3HAHWIA, He MOABEPXKEHHBIX PAaCCMOTpe-
HUKO CKBO3b MPU3MY COBPEMEHHbIX reognHaMn4eckKnx, MeTan-
JIOFEHNYECKNX U UHbIX KOHuenumii. [NepBblii war B 3TOM Ha-
NPaBfeHNN — 3TO MOATOTOBKA FEOJIOrNYECKOi OCHOBbI MPOEK-
Ta, obecnevnBaloLLX OAHO3HAYHYIO NHTEPMNPETALMNIO OCHOBHBIX
MOHATUWA U TEONOrMHECKUX CBEeAEHWN, OMUCHIBAIOLLNX MECTO-
poxaerusi. OBbeKTbI JONKHBI ONNCHIBATLCS OAHOTUMHO (CTaH-
p.apTHo), CBEAEHMs1 LODKHbI OTBEYaTh TpeboBaHUSIM NOHATWI-
HOIl COBMECTUMOCTHU, JOJKHA OblTb MpefycMOTpeHa Kiaccu-
brKaums AaHHbIX NO YPOBHSIM MEpPapXun — JI0KasibHble, PeErno-
HaslbHbIE.

Obwas nnowaab Tepputopun npoektupyemoit 'MC cocras-
nsiet 600 ThiC. KM? aIMUHNCTPATUBHO OHA BKJIIOYAET MPaKTU-
yeckn Bcto MaragaHckyto obnacTb 1 He3HaYMTENbHYIO 4acTb
npuneratowux paiioHos. lNpn pabote Hag npoekTom ByayT mc-
nosb3oBaHbl MaTepuanbl FocygapcTeeHHoro baHka uudposoli



reonornyeckoli uxcdopmaumy (MUHUCTEPCTBO NPUPOAHBIX pe-
cypcos P®), onybankosaHHble n hoHAOBbIE MaTepuasbl UH-
ctutyTa. B xome BbiNonHeHUs npoekTa npegnonaraeTcst ocy-
LEeCTBUTL MHBEHTapu3auuto, pasbpakosky u obobuieHne ak-
TNYECKOrOo MaTepuasna no reosiornm v nosie3HbIM NCKOMAEMbIM
obwupHoili TeppuTopuu, npoctupatoweiicst ot OxoTckoro Mopst
o cpepHero TedeHus p. Konbimbl n npasobepexbs p. Vngn-
rupku. B pesynbraTte, reonormyeckas ocHoBa npoekta byger
OTpakaTb COBPEMEHHOE COCTOSIHWE TEOJSIOMMYECKOW N3YHEHHO-
CTN KPYMHOro ropHOMPOMbILLIEHHOrO pernoHa. Basosblii npo-
rpammHblii npoaykT — ArcGIS 9.3 gns nogrotoeku, 0bpaboTku
AaHHbIX n komnunsauun FNC.

MpoekTupyemasi cuctema cosgaercs Ans MHPOPMALMOHHO-
MOWCKOBbLIX  Lesell, MPOBEAEHNS PErvoHasibHbIX  Hay4YHO-
ncCneaoBaTeNbCKUX pabot u obydyeHns. B cBAsm ¢ pactywmm
CrpoOCOM Ha reonpoCTPaHCTBEHHbIE AAHHbIE MPeAnoJsiaraercs
nocnegytowas nHTerpauyms paspabatoisaemoii T'MC B peruvo-
HaNbHbIli BaHK NPOCTPaHCTBEHHONR uHdOpMauuu ¢ Kopropa-
TWBHBIM AOCTYNOM Hepes NoKalibHble 1 r1obanbHble CeTu.

2009ES000358R VCTHbIN

Be6- u I'MC-TexHosornu B reOMariuTHBIX
VICCJIEIOBAHUSX MO3HEKATHO30MCKIX
MOABOAHBLIX ByJiKaHOB Tuxoro okeana

B. A. Pawngos!, .
B. . bongapeHko?,

PomaHoBa',

M.
A. A. Manyesal
YMuctutyT Bynkanonorum n celicmonorun JBO PAH,
MeTtponaenosck-KamyaTckuii, Poccns

2KocTtpomckoii MocypapcTBeHHbIi YHUBEPCUTET UM.
H. A. Hekpacosa, Koctpoma

OpurnHanbHbli hakTudeckuii maTepuan, cobpaHHbIA npu
NpOBeAEHNIN FEOMarHNTHbIX nccnegosanuii ¢ bopra HAC “Byn-
kavonor' B nepuog 1977-1991 rr. 8 19-Tu BynkaHonoOrm4e-
CKUX DKCMNEANLMSIX, CYLLECTBEHHO AONOJHUI NMEIOLWMNECS B MU-
pe NpeAcTaBfieHNst O CTPOEHUMN MO3AHEKANHO30MCKNX MOABOA-
HbIX BYJIKAHOB T MXOro okeaHa.

Ana cuctemaTtusauymm u nHTepnpeTaunn MaTeprasioB reo-
MarHUTHbIX VICCJ'IeAOBaHVIﬁ NCNoNb30Ba/INCb COBPEMEHHbIE NMPO-
rpammbl 0bpabotku, Beb- n MC-texHonorum. Paspabortana
M'NC "TeomarHnTHble NCCNEAOBAHNS PA3SINYHBLIX TUMOB MPOSiB-
JIEHUNI MO3AHEKAHO30CKOro MOABOAHOrO By/JKaHW3Ma B | u-
xom okeaHe". [MIC BktoHaeT kapTbl aHOMaIbBHOrO MarHUTHOIO
nons n penbeda BynkaHudeckux noctpoek. B pamkax MNC co-
3paHa baza panHbix “Tlo3gHekaliHo30CKe NOABOAHbIE ByJKa-
Hbl Tuxoro okeaHa", cogepaliasi CBEEHUSI O MECTOMOJIOKe-
HUWM NOABOAHbIX BYIKAHOB, MarHUTHbIX CBOWCTBAaX N XUMUYe-
CKOM COCTaBe AparmpoBaHHbIX nopog, ob obbemax BysKaHUYe-
CKUX MOCTPOEK.

B pesynbTaTe BbiNOMHEHHbIX PaboT C efnHbIX NO3ULMIA Npo-
AHANN3NPOBAHO aHOMAJIbHOE MAarHMTHOE NoJsie NOABOAHbIX BYN-
KaHOB 1 BYJIKAaHWYeCKMX 30H B npegenax Kypunbckoii, Nazy-
BonuHckoit, Mapuatckoii, ConomoHoBoin n Kepmagek octpos-
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Hbix ayr, Hosorsunelickoro n HOxHo-KuTtaiickoro okpanHHbix
Mopeii 1 B paiioHe ‘ropsiveit Touku” Cokoppo.

OTmedeHO, 4TO B nMpefenax OCTPOBHbIX AYr MO3LHEKaNHO-
300iCKME NOABOAHBIE BYJIKaHbl OTHETANBO MPOSIBASIOTCS B aHO-
MajibHOM MarHUTHOM MOJIE HAJMYNEM JIOKAJIbHbIX aHOMaNi,
NPUYPOYEHHBIX K BYJIKAHUYECKUM MOCTpoiikam. AMninTyaa ux
mMoxeT gocturate 3000 HTn, a ropusoHTanbHbIV rpagueHT no-
N5t Hepeako npesbiwaet 100 HTa/km.

NHTepnpeTauns AaHHbIX rMAPOMarHUTHOR CbeMKIN NO3BOJIN-
Nna onpeaennTb BHYTPEHHee CTPOEHUE OTAENbHbIX MOABOAHBIX
BY/IKAHOB, BYJIKAHUYECKNX MACCUBOB N BYJKAHWYECKUX 30H B
pa3nnyHbIX paiioHax Tuxoro okeaHa. BoisieneHbl aHomanoobpa-
3ylowme Tena B npeaenax U3oJMpoOBaHHbLIX BYJKAHUYECKUX MO-
CTPOEK 1 MOABOAHBIX BylKaHUYeCKnX 30H. B pesynbtaTte 2.5D 1
3D mopenupoBaHnsi CAenaHbl OLEHKN BO3pacTa obpasoBaHusi,
NPOAOC/KUTENBHOCTI NPOSIBJIEHNS] MOABOAHOW BYJIKaHNYECKON
LEeATENbHOCTY BYJIKAHOB.

OueHeHbl 0bbEMbI BYJIKAHUYECKMX MOCTPOEK U MacluTabbl
NPOSIBIEHNS] MOABOAHOW ByAKaHu4eckoin pestenbHoctn. Coe-
NaHbl BbIBOAbLI 0O 3BOMIOLMN Psia BYJIKAHNYECKNX MACCHBOB.

PesynbTaThl npoBefeHHbIX UCCIEA0BAHNA AOCTYMHbI B Ce-
™ WnTteprer no agpecy http://www.kscnet.ru/ivs/grant/
grant_04/. Ha caiiTe npefcTaBieHbl MHOTOYNC/EHHbIE KapThl
aHOMaJIbHOr0 MarHWUTHOTO MoAsi, BaTUMETPUYECKNE U CTPYK-
TypHble KapTbl, hparMeHTbl 3anuceil 3xX0NOTHOro NpomMepa u
HEMpPepbLIBHOTO CEiCMOaKyCTNYeCKOro npocunmposanus, ¢o-
Torpacpuy HaseMHbIX ByAKaHOB, bubnuorpacgus no noaBogHo-
My BysiikaHu3aMy Tuxoro okeana u ‘Katanor nosgHekaiiHo30ii-
CKNX NOABOAHbLIX BYJIKAaHOB TUX0ro okeaHa'.

Pabota BbinonHeHa npu gpuHaHcosoii nogaepxke ABO PAH
(npoekt 09-3-A-08-427).

2009ES000404R VCTHbIN

T'eodunsuvyeckne Mozean M NOTOKM JAaHHBIX
B cpeae I'pug

A. FO. Muwwn

leocbunsnyecknii uentp PAH, Mockea, Poccus
(d.mishin@gcras.ru)

B moknage npepcrasnena cuctema, pabotarowas ¢ obuye
MOAENbIO HAaYHYHbIX OAaHHbIX — BPEMEHHbIMU pAAaMn HaGmOp,e—
Huii Ha nnaTcpopme [pug. OcobenHocTblo obpabaTbiBaembix
JaHHbIX SIBNSIETCS NX CTPYKTYpa: BPEMEHHbIe Psifibl NPeacTaB-
NAT C060ﬁ MHOroMepHbI€ MAaCCUBbl OAHHbIX, OTAUWHYaOWNeECA
MO CTPYKTYpe U KOJMHECTBY W3MEPEHWUi, U Npu 3TOM UMEo-
wue pasnuyHblii obbem (OT coTeH merabaliT oo 4ecATKOB Te-
pabaiit). CTpyKTypa XpaHeHusi TakMx AaHHbIX B Dase Takxke
LNKTYETCsl BOSMOXKHbBIMY 3aMpocamm K HUM.

Ncnonbsyemas pna cepeuca gavubix nnatdopma OGSA-
DAI, pabotatowas B pasnudnbix [pug-cpepax (Globus toolkit
4, OMII, Unicore), paclumpeHHas KOMMNOHEHTaMn Ansi paboTbi
C reon3NHECKUMU JaHHBIMU, MO3BOJISIET B MOJIHON Mepe pe-
ann30BaTb pacnpefesieHHY0 apXUTEKTYpPy CEPBUCOB HAaHHbIX,
C BO3MOXHOCTbLIKO YMNpaBfieHNsi MOTOKOM [JaHHbIX, rnpeobpaso-
BaHWS [AHHbIX C MOMOLLBIO CheuuanbHbix komnoHeHT (data



Processor), oCyLeCTBAEHNSI HEHETKOrO Noucka cobbITuii B faH-
Hbix (search engine).

2009ES000386R YCTHBbIN

IIpencraBinenue B cetu VIHTEpHET JaHHBIX
KOCMO(MU3NIECKOr0 MOHUTOPUHTA,
nposoaumoro Ha JambHem BocTtoke Poccun

C. 3. CmupHos, A. B. Neanos, A. E. MockBuTtut

NHcTnTyT kocMobusnyecknx NcciesoBaHnii u pacnpoctpaHe-
Husa paguosonH JBO PAH, c. MapatyHka, KamuaTckuii kpaii

NHcTuTyT kocModbm3nyecknx ncciefosaHnii U pacnpocTpa-
HeHus paguososiH [danbHeBocTouHOro otgenerunsi Poccuiickoii
akagemun Hayk (MKWP OBO PAH) opravusosan B 1987 r. Ha
6ase cozgaHHbIX B nepuog ¢ Havana 60-x rogoB KOMMIEKCHbIX
MarHuTo-uoHocepHoix ctanumini. UKNP naxogntes B c. Ma-
paTyHka, 26 km 3anagHee r. [letponaenoscka-KamuaTtckoro
(¢=52°58,33" N, A=158°15,02' E).

Ha caiite nHcTuTyTa npeacTaBneHs:

WNonocdephble Habntogenust (http://ru.www.ikir.ru/Data/
ion.html). Kaxgble 15 MuHyT oTobparkaeTcsi MOHOrpaMMbl,
nonydyenHble Ha Kamuatke (52°58.31" c.w., 158°14.877' B.4.)
n 8 Maragate (60°03 c.w., 151°43' B.4.).

VpoBeHb aKyCTUHecKoli aMuccum, nameperHbii B Mapatyrke
(http://ru.www.ikir.ru/Data /Ira/paratunka.html), Ha skcne-
AnunonHbix nynkTax Mukmxa (http://ru.www.ikir.ru/Data/
Ira/mikizha.html) n Kapbimwuno (http://ru.www.ikir.ru/Data
/Ira/karymshina.html). Curxan otcpunsrposan no 7 gmanaso-
nam (0.1<f<10 Hz, 30<f<60 Hz, 70<f<200 Hz, 0.2<f<0.6 kHz,
0.6<f<2 kHz, 2<f<6.5 kHz, 6.5<f<11 kHz).

AbcontoTHble obcepBaTOpCckue HabIOLEHUST MarHUTHO-
ro nons 3emau Ha obcepsatopun [lapaTtyHka 3a 3 pgHs
(http://ru.www.ikir.ru/Data/datalfg.html).  Tlpeacraenens
rpacpukn H, D, Z—koMnoHeHTbI nons.

Bapuayuu reomariutHoro nons obcepsatopun ‘“Xabaposck”
(47°36.63" c.w., 134°41.80" B.4.) c nepuognuHocTbio 1 cyT-
ku  (http://ru.www.ikir.ru/Data/magnitogramm_khb.html).
Mpepcrasnensl rpacpuku H, D, Z—koMnoHeHTbI nons.

Bapuauun reomarHuTtHoro nonsi obcepsatopun “Maragan”
(60°03" c.w., 151°43’ B.8.) ¢ nepuogmyHocTbio 15 MUHYT
(http://ru.www.ikir.ru/Departments/Paratunka/Ifg/members
/sergey/rooml/crIMagadan.html). TMpegcrasneHbl rpacpukn
H, D, Z—koMnoHeHTbI nons.

Bapurauyuun reomaruutHoro nonsi obcepsatopun ‘Tlapatyh-
ka" c nepuognunocteto 15 munyt (http://ru.www.ikir.ru/
Departments/Paratunka/Ifg/members/sergey/room1/crl.html).
Mpeactasnensl rpacpuku H, D, Z—koMnoHeHTbI nons.

Mo wmexpayHapogHoii nporpamme ‘“‘Ground and Satellite
Measurements of Geospace Environment in the Far Eastern
Russia and Japan” (Yuusepcuter Haroiin, SinoHus) nsmeps-
totca H, D, Z-KOMMOHEHTbI MarHUTHOrO MO UHAYKLOHHbBIM
MarHnToMeTpoM ¢ YactoTtoii 64 'y gna nccnegosaHusi reomar-
HUTHbIX nynbcaunii. [pacmk MarHuTorpamm npeacrasfieH Ha
ctpanuue (http://ru.www.ikir.ru/Departments/Paratunka/Ifg
/members/sergey/rooml/serc-mag.html), rpaduk guHamude-
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CKOro cnekTpa npefcTaener Ha ctpanuue (http://ru.www.ikir.ru
/Departments/Paratunka/Ifg/members/sergey/room1/serc-
sp.html). Apxue marHnTorpamMm WHAYKUNOHHOMO MarHMTO-
meTpa 3a 2008 r. HaxognTcs Ha cTpatuue (http://stdb2.stelab.
nagoya-u.ac.jp/magne/induction/rapid_2008.html), sa 2009-
i r. Haxogntcs Ha ctpanuue (http://stdb2.stelab.nagoya-
u.ac.jp/magne/induction/rapid_2009.html). Apxus pguHamu-
yecknx cnekTpoB 3a 2008 r. (http://stdb2.stelab.nagoya-
u.ac.jp/magne/induction/spect_2008.html), apxus 3a 2009 r.
(http://stdb2.stelab.nagoya-u.ac.jp/magne/induction /spect_
2009.html).

PesynbtaTthl HabntogeHuwii rpagueHTa noTeHumana Hanps-
XKEHHOCTY 2N1EKTPUHECKOrO MO NPU3EMHOrO CNOSi BO3AyXa Ha
obcepaTopun Mapatyrka (http://ru.www.ikir.ru/Departments
/Paratunka/Ifg/members/sergey/room1/ez.html). Snextponpo-
BOAHOCTb B MPU3EMHOM C/0€ BO3AyXa, BbI3BaHHAs MONOXN-
TenbHbIMU U oTpuuaTensHbiMy noHamu (http://ru.www.ikir.ru
/Departments/Paratunka/Ifg/members/sergey/room1/la.html).
WNHTepsan obrosnexus 1 cyTku.

Ipadhuk nokasaHuii Mmukpobaporpacda npegcrasieH Ha CTpa-
HULEe (http://ru.www.ikir.ru/Departments/Paratunka/Ifg/
members/sergey/rooml/mp.html). WnTtepsan obHoeneHus 1
CyTKN.

3Haverus K-ungekca (Mepa BO3MYLLEHHOCTUM MarHUTHOrO
nons B 9-6anbHoi wkane) 3a 2009 r. npeacTaBNeHbl Ha CTpaHN-
ue (http://ru.www.ikir.ru/Departments/Paratunka/Ifg/data/k-
index-2009.html)

CpepHemMecsyHas TemnepaTypa BO3fyxa Ha obcepsaTopun
MapatyHka 2004-2009 rr. npeacTaBnena Ha ctpanuue (http://
ru.www.ikir.ru/Departments/Paratunka/lfg/data/temp.jpg).

2009ES000353R YCTHbIN

OcobeHHOCTU CO3daHUS
rpancHanmoHaabHbIXx I'VIC (Ha npumepe
coznanusa 'MIC “MunepasbHble pecypcChl,
MEeTaJIJIOTeHe3UC U TEKTOHUKA
Cesepo-Bocrounoit A3un”)

B. B. Haymosa!, P. M. Munnep?, M. . Matyk?,
M. HO. Kanutanuyk!, [I. Hoknebepr?,

A. WN. Xanuyk!, J1. M. Mapderos?,

C. M. Pognonos*

! NanbHeBoCTOuHBIN reonorudeckuii unctutyt JBO PAH
Teonoruyeckas cnyxba CLLIA

3NucTuTyT reonoruu anmasa u 6naropogHbix metannos CO
PAH

*NucTuTyT TekToHNKM 1 reocbusukn ABO PAH

KoHuenuus co3paHus reosiornyecknx TPaHCHALMOHAbHbIX
reonorudeckux ['MC 3aknouaeTcs B paccMOTpeHnM NpocTpaH-
CTBEHHbIX ODBEKTOB MCC/IEfOBaHUSI KaK LIEJIOCTHOW CJIOXKHONA
cncTeMbl Co CBOel cneundnyeckoli BHYTpPeHHeli opraHu3saym-



el U NPUYNHHO-CNEACTBEHHBIMU CBA3AMU MEXAY OTAENbHBIMU
ee anemeHTamu. MHCTpyMeHTOM cucTeMHOro nogxoga signsi-
etca TNC kak cnocob oTobpakeHnsi peanbHOW LEACTBUTENb-
HOCTU, MPU KOTOPOM ANl U3YYeHUst OPUrMHANA MpUMeHsieTcs
CreuunansHo NoCTPOeHHast MOAeNb, BOCMPOU3BOASLLAS Cylue-
CTBEHHble CBOICTBA W XapaKTEPUCTUKU UCCIeAyemMOoro peasb-
Horo obbekTa (rpynnbl 06bekToB) U npouecca. B atom cnyuae
natuble MIC ocHoBaHbl Ha efuMHON reosorMYecKol KOHLEeNLMH,
reosjiorm4yeckue O61>eKTbI — ONMNCaHbl B3aUMOCBA3aHHbIMW NpU-
3HaKaMU, OCHOBaHHbLIMMN Ha OBLUMX FeoNornyYecknx Knaccudu-
Kaumsix, undpoBble KapTbl — MOCTPOEHbI Ha €AMHONA Tonorpa-
chuyeckoii (reorpadbri4eckoii) OCHOBE 1 UMEIOT COrNacoBaHHble
Mexay coboli nereHapi.

MMC-TexHonorus cosfaHusi TPaHCHALWOHAMBHbLIX FEONOru-
yecknx 'MC, ocHoBaHa Ha npeanoxerHoi koHuenuun. OHa co-
CTOUT 13 CAeayoLmnX NOCNeA0BaTENbHbBIX 3TAMNOB: NPOEKTUPO-
BaHWE CUCTEMbI, NPU KOTOPOM (hOPMaaU3aLUs reosornHecKnx
OOBEKTOB 1 MX B3aUMOCBS3eN WIPaeT ONPeAensitolyto posib;
BbIBOP TEXHNYECKNX 1 MPOrPaMMHbIX CPEACTE ANs peanu3auum
MNC; cospatue Tonorpadmyeckoii (reorpadpuyeckoii) ocHoBbI;
chopmupoBaHue LMDPOBbLIX KapT 1 aTpubyTuBHbIX 6a3 AaHHbIX
B8 MMC-cpege; pewermne nHOPMaLMOHHO-NONCKOBBLIX 3afay C
MaKcMMasbHON opraHusavmell B3auMOCBS3U MeXAy KapTamu 1
6a3zamm paHHbIX; pa3paboTka Apy)KeCTBEHHOrO MOJb30BaTe b~
cKkoro uHTepdeiica.

Ha ocHoee paspaboTaHHOl KOHLENUMM W NPEeasIOKEHHON
MM C-texHonorun cospana MNMC “MunepanbHble pecypcbl, Me-
TannoreHesnc n tektoHuka Cesepo-Boctounoii Asun”. Cucre-
Ma OCyLLEeCTB/ISieT XpaHeHue, 0bpaboTky, fJocTyn, oTobpaxkeHue
N pacnpocTpaHeHue Kaptorpacuyeckoli U aTpubyTUBHONR WH-
dopmauun o reonornyeckux obbekTax BocTtouHoit u KOxHoli
Cubupu, tora JansHero Boctoka Poccun, Monronuu, Cesepo-
BocTouHoro Kutas, Kopen n Anoxunu.

2009ES000407R VCTHbI

HNurennekryanbHasg aHaJIATUYECKAS
reonHdoOpMaImoHHasa cucrema “/lanHbie
HaykK o 3emJie Ha Tepputopuu Poccun”

A. E. bepesko, A. A. Conosbes,
P. N. KpacHonepog, A. . PeibkuHa,
3. 0. Kegpos, 3. C. bonoTcknii

leodpusnyecknini uentp PAH, Mockea, Poccus
(a.berezko@gcras.ru)

B nabopaTtopun passutns uHdgopmaumoHHoro obuiectsa
'L, PAH paspabaTbiBaeTcs HOBasi TEXHOMOMUS, COEAUHAIOLLAN
reorpacpuyeckyto uHdopmaumontyto cuctemy (FMC) n FMC-
OPUEHTUPOBaHHbIE MeTOAbI NCKYcCTBeHHOro nHTennekta (UN).

OCHOBHbIMU LeNsAMU nccnefoBaHmnii saeastoTcs paspaboTka
HOBbIX W ajanTaunsa y>e CO3AaHHbIX YHaCTHUKaMW NPOEKTa
meTtogoB I n ux wnHTerpauns B eguHoli reonHopMaLmoH-
HOli cpefe ¢ Ba3amu AaHHbIX MO HayKaM O 3emJe, NPUPOLHbLIM
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npoueccam, sIBNeHUsIM 1 0OBbEKTaM TexXHOChepbl AMis peLleHus
dyHAAMEHTaNIbHBIX 33434, CBA3AHHbIX C aHAJIM30M MPUPOAHBIX
onacHocTeili n puckos. BaxkHeliweli 3agaqeil npoekTa siBnsieTcs
cosgaHue ans tepputopun Poccuiickoii Pegepaunm n cmex-
HbIX TEPPUTOPUI NIOTMYECKO MOZENN N AelCTBYHOLLEro npo-
TOTUNA CUCTEMbI OLUEHKN NMPUPOAHOIro N TEXHONEHHOro puUcKa.
Texnonoruss TMC npegoctaBnsieT HOBbI, COOTBETCTBYHOLLNIA
COBpPEMEHHOCTU, 3PPEKTUBHBINA, YAODHbIV 1 BLICTPLI nogxos,
K paboTe ¢ wwMpoyvaiiLmm CnekTpom faHHbix. [MocpencTeom
0606LEeHNs 1 NONHOLEHHOro aHann3a reorpadyHecku npuBes-
3aHHOM MHOPMALINUN, OCHOBaHHbIX HA COBPEMEHHbIX NOAXOAAX
n cpegetax, [MC nossonsieT aBToMaTn3nposaTk npoueaypy
aHanM3a 1 NPOrHo3a € ueNbio 06OCHOBAHHOIO MPUHATUS ONTU-
MaJibHbIX PELUeHUii MyTEM NCMOJIb30BaHNS COOTBETCTBYHOLLMM
obpasom “HacTpoeHHbIX' meTogos WU

OcHoBHble 3agaqn reouHdopmaTtnkm, obpabotka u aHanns
60s1bLWNX 0BBEMOB reon3nyecknx AaHHbIX, B 4aCTHOCTU, UX
VHTEPNpeTauus 1 COBMECTHBbIA aHann3, TpebytoT BbICOKOIi KBa-
nucpukauyun cneumanucta. C gpyroii CTOpoHbl, BBUAY OrpOM-
HbIX 0OBEMOB nmogsiexkalux obpaboTke AaHHbIX, JaXKe BbICO-
KOKJ1aCCHbI CneunmanncT Ha NPaKTUKE HE MOXET CNpPaBUTbCA
C 3TUMK 3agavamu B nosnHom obveme. lNpn 3Tom paborta skc-
nepTa peako MOXeT ObiTb CBeAeHa K HEKOTOPOMY aHannThye-
CKOMY MPOLECCY, NOAAAIOLEMYCS (DOPMasibHOMY OMMUCAHMIO Ha
A3bIKE KNACCUYECKON MaTeMaTNKN. Tem He MeHee, 3Ta fesiTeNb-
HOCTb NMOAJAETCS AJIFOPUTMIN3ALUN, YTO NMO3BOJISIET CYLLECTBEH-
HO YMEHbLINTb CYOBEKTUBN3M SKCMNEPTHOW OLEHKM. Tak BO3-
HWKaeT HeOBXOAMMOCTb CO34aHuNsI aAropuTMOB, OPUEHTUPOBAH-
HbIX Ha MOAENMPOBaHNE AEATENLHOCTU CMEeLManncTa-aKcnepTa
B TOI uAu nHoli obnactu (ceiicMonoruu, rpaBUMETpUN, MarHu-
TOMETPWM, Feoaorun, pa3BenoyHoli reopusuke un T.4.). Anro-
PUTMbI TaKOro pofa No3ULMOHUPYOTCS Kak meToabl V.

Mpunoxenns n panbHeiiwee passutne anroputmos M B
cpege TNC n co3paHne COOTBETCTBYIOLWErO WHTEIEKTYallb-
Horo cnosi TNC, sienstoTcss npuHunnuansHo HoebiMn. HoBbim
ABJIIETCA N KOHEYHbIN NPOAYKT NMPOEKTA — UHTENNEKTYasibHaA
'MC no naykam o 3emne gns Tepputopum Poccuu, He umeto-
LLast B HACTOsILLLEE BPEMS aHAJIOrOB.

B pamkax nccneposaHuii npefycMaTprBaeTCs pelleHne cie-
Jytolmnx 3agad:

1. MocTpoeHue n nporpaMmMHasi peainsaLnsi MHTErpUPOBaH-
HOW MHTENNEKTYasIbHOW reonHdOpPMaLnoOHHON Cpefbl ANs faH-
HbiX Mo Haykam o 3emne (reonorusi, reopusmka, reodKoNo-
rusi, 5KOHOMuYecKasi reorpacusi, LMCTAHLNOHHOE 30HAMPOBa-
Hue 3emau n3 Kocmoca u Ap.);

2. NnTerpauns cyLiecTBytOLWNX OTEHECTBEHHbIX 1 3apybexx-
HbIX N CO3[aHNE HOBbIX NrEOUH(OPMALMOHHBIX PECYpPCOB MO Ha-
ykam o 3emne ans tepputopun Poccuiickoii Pegepaunm, 0b6b-
€[MHEHHbIX B €UHOI reonH(OPMaLMOHHOI cpege.

PaboTbl no nepsoii 3agaye HanpaBaeHbl Ha pa3paboTky me-
Togos VI n ux nHterpaumio B eguHoli reomHcopmMauoHHoi
cpege.

Mo eTopoii 3agaye B cpege MNMC cospaetca undposas kapta
Poccuiickoit Pepepaunn B macwTtabe 1:1 000 000, sxkatoyato-
Wwas cnefyouine pasiuyHble TEMAaTUYECKNE CAOW AaHHbIX MO
Haykam o 3emsnie. Takum obpasom, obbeanHeHne B eaUHON NH-
TEJIIEKTYaNbHON reonH(OPMaLMOHHONR cpeae pa3HoobpasHbIxX
reonHOPMaLMOHHBIX MACCUBOB 1 PECYPCOB AOIKHO obecne-
HNTb UX COBMECTHOE NpeaCTaBJIEHNE NOJIb30BATENAM, BKIHO4YasA
BM3ya/IN3auuio 1 NPOCTPaAHCTBEHHbIV aHanus.



2009ES000400R VCTHbIN

NudopmanyoHHasi cucremMa ¢ 3JieMeHTaMu
reonH(OPMATUKH B JIECHOI OTPACIIA

N. A. Caposerko, [1. B. Kptoukos, B. E. Hynpos,
. H. Hytpuxun, B. A. Epmakos

OAQ “Mongu CJINK", CeikTbiBkap, Pecnybnuka Komu, Poccus

OAO “Mondu CJITIK” xpynnetwul apendamop seca 6
Cesepo-3anadrom pezuone.

OAOQO “Mongn CJINK" — ognH n3 KpynHERWnx nponssoan-
Teneil uennonosHo-bymaxkHoin npogykuun B Poccnmn. Komna-
HUSI pacnonaraeT KapToHogenaTeNnbHol n Tpemsi bymarogena-
TenbHbiMu MawmnHamu. Coeiktbiskapckuii JITIK koHTponupyer
11 necosarotoeuTenbHbix komnanuii Pecnybnuku Komu, ko-
TOpble Hapsifly CO CTOPOHHMMMU NOCTaBWMKaMm obecneymsaoT
[LPEBECHbIM CblpbeM KOMBUHAT.

OAHUM M3 CcaMbIX 3HAYUTENbHbIX HanpasieHuli pasBuTUS
KOMMaHUN SIBASIETCS JOCTUXKEHUE Hanbonee NOSHOro 1 Makcu-
MasibHO 3(PPEKTUBHOrO KOHTPONSI HAaf BCEM MPOLLECCOM MPO-
n3soacTea. [osToMy KOMnaHus UAET No NyTW BepTUKabHOM
VHTErpauun u KOHTPONUPYET BCE JOYEPHUE N1ECO3arOTOBUTEb-
Hble NPeanpusTUsi, KOTOPbIE Ha CErogHsi 0becneynBaroT KOM-
nnekcy bonee 50% Tpebyemoro gpesecHoro ceipbs. Komna-
HUSI HaMepeHa U B JafbHElLeM NoafepXnBaThb J1€CO3aroToB-
KY B NOAKOHTPOJIbHbLIX Npeanpustusix. B necosarotosutensHbix
KOMMAHUAX, BXOAALMX B XONAMHT, B3AT KYpC Ha TEXHONOrnYe-
CKOE NepeBoOpYKEHNE.

JanbHeliwemy pocty npoussogcTea byaer cnocobcTsoBaThb
TakXe [ONroCpoYHasi apeHAaa necos. B atom cnyuae cobeTeen-
HNK CMOXET PaLOHabHO UCNOJb30BaTh JIECHBIE PeCypChbl CO-
rNacHO MEXAYHAaPOAHbLIM CTaHAapTaM JIECHON cepTucbmkauuu.

Leav u nasnavwenue cucmemuv, ForestlS:

NudbopmaunorHas cuctema Heobxoguma anis onTummusanmm
MPOLECC NIAHMPOBAHNSA U peasn3aLmu 1eco3aroToBOK U J1eCo-
obecneveHuns KOMbUHATa, a TakXKe NoAAEPXKaHUS CONYTCTBYIO-
LLMX MPOLLECCOB.

NHbopmaumoHHas cuctema B nepeyto odepenb npegHasHa-
YyaeTcs ANs UHMOPMALMOHHON NOAAEPKKN AEATENBHOCTU NH-
YKEHEPHBIX U PYKOBOAALLMX PaBOTHMKOB, aBTOMaTU3aLuu yHK-
uuii ynpassieHust npoueccamm necoobecnederusi, 1econosb3o-
BaHWS U YNpPaBAeHUsi NIECHBIM (DOHAOM, HAXOASALLNMCS B apeH-
ne OAO “"Mongun CIMNK". Takxe nHdbopmaumoHHas cuctema
obecneynBaeT MHXEHEPHO-TEXHUYECKMX U PYKOBOASILLMX pa-
6otHnkoe OAO “Mongu CJIMK" n pgouyepHux necosaroTosu-
TesIbHbIX KOMMaHWli WHCTPYMEHTapueM AJis MJaHUPOBaHUS 1
MOHUTOPVHIa NMPON3BOACTBEHHBIX NPOLECCOB B JIECMPOMXO3aX,
ONepaTUBHOrO YNpaBieHUst MU, PerynsipHoro popMupoBaHus
BHYTPEHHEN 1 BHELUHEN OTYETHOCTN.

Cucrema npegocraenset cnegyuanuctam OAO “MBMN CJINK"
BO3MOXKHOCTMN paboTsl ¢ uncpoeoii kKapTorpaduyeckoii nHeop-
Maumeli, 4aHHbIMU KOCMUYECKON 1 aspohOTOCHLEMOK, pPe3ysib-
TaTamMu U3MEPEHWUi Ha MECTHOCTM MOJIYHAEMbIMU C MOMOLLLIO
GPS.

Badavu pewaemvie ¢ nomouwywro cucmemnv, ForestlS:

1. NHdpopmaumoHHoe obecneveHne npouecca onepaTUBHO-
ro NJaHUPOBaHNS JIECO3arOTOBOK HAa apeHAOBaHHbIX y4acTKax
necxoro coHaa.
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2. OnepaTnBHbIA MOHUTOPUHT N KOHTPOJb NPOU3BOACTBEH-
HOl [eATEeNbHOCTN Ha apeHAHbIX y4acTKax.

3. MNoproToska NPoN3BOACTBEHHbLIX MJIAHOB, MPOEKTOB pybOK
rNaBHOrO MOJIb30BAHUS, €XKErOAHbIX AeKNapaunii 1 OTHETOB MO
J1eConoJib30BaHNIO Ha apeHAHbIX y4acTKax.

4. OnepaTmBHOE NJIaHNMPOBAHNE KPAaTKOCPOHHOIO S1ECOMOJIb-
30BaHMs BHe apeHAoBaHHbIX ydacTkoB (aykuuonst). Mopbop
y4acTkoB B pybky no undopmaumm O Bbigenax u COCTOSHWM
TPaHCMNOPTHOW ceTu.

5. BHeceHue onepaTuBHbIX M3MEHEHWIA B N1aHbl J1eCO3aroTo-
BOK W COrJ1acoBaHMe UX C roCyfapCTBEHHbIMU OpraHamu.

6. MHdbopMaLmoHHas noaaep)Ka KOHTPOISH MPOUCXOXKAEHNS
nocTaBfsieMoli fpeBeChHbI.

7. @opmmpoBaHme BHYTPEHHER N BHELWHEN OTYETHOCTU MO
OCHOBHbIM MPON3BOACTBEHHbLIM NpouecCaM.

Iepcnexmuswv, pazsumusa cucmemv, ForestlS:

1. OtcnexnBaHue MNPOM3BOACTBEHHbIX MJAHOB MO CTPOU-
TENIbCTBY JOPOr 1 TPAHCMOPTHOW MHAPACTPYKTYPBbI.

2. NndpopmanmoHHas nopaep>xka npowecca fecHol cepTu-
brKaumMm Ha apeHAHbIX yHacTKax.

3. nOAFOTOBKa NN1aHOB N OTCNAEXWNBAHNE BbINONTHEHNA N1ECO-
XO3AACTBEHHBIX paborT.

2009ES000351R YCTHBIN
Pazpaborka reonHdopMannoHHOM
TEeXHOJIOTUU BHIOOPA MeCT IMOA3E€MHOMN
U3OJIAINYA PATNOAKTABHBIX OTXO/I0OB

B. H. Moposos!, C. B. Benos?, E. H. Kamnes?,
N. KO. Konechukos!, B. H. TaTapuHos!

Teodpusnueckuii uentp PAH, Mocksa, Poccust
(v.morozov@gcras.ru)

20rvn BHUMUnpomTexHonornm

3TocynapcTseHHbIii reonorndeckuii Myseii
um. B. U. Beprapckoro PAH

MoaseMHas n30MAUNS BbICOKOAKTUBHBIX PaANOAKTUBHBIX
otxopoe (BAO) B rnybokux reonornyeckux popmauymnsix sis-
nseTcsl BaXkHelweli skonorudeckoii npobnemoii Poccun. Oc-
HOBHasi npobnemMa 3akftoYaeTcs B obecneveHmr COXpaHHOCTM
€CTECTBEHHbIX MN30JISILNOHHbBIX CBOWCTB rEOJIOTMYECKON Cpe-
Abl Ha nepuog BpemeHu bonee 104-105 ner. CTpykTypHO-
TEKTOHMYecKMe BNOKU 3a CTONb ANUTENbHBIN NEpUO BpeMeHN
TEPSIOT CBOU N3O0JIALNOHHbBIE CBOWCTBA NOJ BO3LEACTBMEM TeK-
TOHUYeCKNX npoueccoB. MogennposaHme n NPOrHO3 U3MeHe-
HUSI HaNpPsiXXeHHO-AePOPMUPOBAHHOrO COCTOSIHUS 11 SBOJSTIOLUN
CTPYKTYPHO-TEKTOHNYECKMX BNIOKOB SIBASIOTCA hyHAaMEHTaNb-
HOWi OCHOBOWI peLleHus 3TO npobnembl.

Hamun paspabaTbiBaeTcs TexHONOrMsi NPOrHO3UPOBaHUS
YCTOMYNBOCTN TeONIOrMYECKOl Cpefbl B palioHe MNOA3EMHOIA
nsonsaunn BAO. Ee 6a3oBoii ocHOBOII sABnatOTCS:

1. CTpYKTYpHO-TEKTOHUYECKasi MOAEb Fe0NOrnyecKkol cpe-
[bl palioHa BO3MOXKHOIoO pa3smelleHusi morunsHuka BAO, sknto-



Yasl reofIornM4eckoe CTpoeHne 1 PU3NKO-MeXaHNYECKNEe CBOIA-
CTBa rOpHbIX MOPOL,.

2. MNaneoTeKTOHMYECKasi PEKOHCTPYKLMSI MPOCTPAHCTBEHHO-
BPEMEHHOIO U3MEHEH ST NOJIEN HAMPsSIXKEHMNIA U KNACTEPHbINA aHa-
NIN3 pacnpefeneHunsi HapyLUEHHOCTN TFeOsIOrMYecKoii cpeabl C
npuBae4EHNEM COBPEMEHHbIX aNTOPUTMOB UCKYCCTBEHHOIO UH-
TenseKTa.

3. 3-D mogenb HanpsikeHHO-AedhOPMUPOBAHHOIO COCTOSIHNS
CTPYKTYPHO-TEKTOHNHECKMX BIOKOB C YHETOM HEOQHOPOAHOCTY
pacnpefeneHuns ynpyro-npo4yHOCTHbIX CBOWCTB B HWX, NOCTPO-
€HHasi Ha OCHOBE KOHEYHO3JIEMEHTHOIO FeTEPOreHHOro Moge-
NNPOBaHNA.

4. Mopgenb npouecca JecTpyKLuu reosiormyeckoii cpeabl Ha
OCHOBE KNHETNYECKNX MOAXOAOB B YC/IOBUSIX BO3LEACTBUS Bbl-
COKWUX AaBJieHWi i N TemMnepaTyp C y4eTOM MNPOrHO3MpyemMoro
NPOCTPaHCTBEHHO-BPEMEHHOTO N3MEHEHUSI TEKTOHUYECKMX MO-
Neil HanpsKeHU 1 onpefeneHns TEPMOKUHETUHECKUX Mapa-
METPOB MOPOA,.

NHdopmaumoHHas TeXHOMOrMsi NOCTPOEHa Ha MCMOJb30Ba-
HUN CNefyIoLLero KOMMJIEKCA METOLOB:

1. CTpyKTYpHO-reofnornyeckne, NHXXEHEPHO-FEONOrMHECKINE
n  reomMopdOonornyeckne MeTofbl  U3yHeHus
6J10KOBOrO CTPOEHUSI PErnoHa.

2. Bolgenenve rnybuHHbIX INHERHBIX 30H, KOTOpPbIE MOrYT
ObITb NOTEHUMANBHBIMY 30HAMU TEKTOHUYECKUX Pa3/IOMOB, MO
reosoro-reopnusnyeckuM LaHHbLIM Ha OCHOBE aJirOpUTMOB UC-
KYCCTBEHHOIO UHTENNEKTA.

3. ManeoTekToHNYECKast PEKOHCTPYKLMSI HanpaBsieHunii aeii-
CTBUS TNABHbIX HAMpPsSXKEHWIA B palioHe.

4. TeTeporeHHoe KOHEYHOINEMEHTHOE MOAEIMPOBaHNE NPo-
CTPaHCTBEHHOrO pacnpefesieHnst noseil Hanps>keHuii B 6a04-
HOW cpefie C y4eTOM aHU30TPONUM CBOIACTB.

5. GPS-HabntogeHns 3a COBPEMEHHBLIMN BEPTUKANbHBIMU 1
rOPN30OHTaNIbHLIMY ABUKEHNSIMU 3EMHOIA KOPbI.

PaspaboTanHas TexHonorus 6eina onpobosaHa Ha HukHe-
KaHCKoM rpaHuTongHom maccuse (paiion r. KpacHosipcka), Ko-
TOpbIi B HACTOsILLEe BPEMSI PaCCMaTPUBAETCsl B KA4YeCTBE Hau-
bonee BeposiTHOro mecrta 3axopoHernuss BAO. B ero npegenax
BeAyTCs paboTbl no BbIbOpY MecTa Ansi CTPOMTENbCTBA MNOA-
3eMHOIi uccnefoBaTeNbCKOl JlabopaTopun, KOTOpasi COrsiacHo
TpebosaHnam MATATI HeobxopnuMma ansi 06OCHOBaHNSA FEO3KO-
nornyeckoli besonacHocTu noasemuoii nsonsumn BAO.

Pa3noOMHO-

2009ES000393R VCTHbI

Ot mudpoBbIX KapT K 6a3aM JaHHBIX

I. B. bpexos

Bcepoccuiickuii Hay4HO-ncCnegoBaTENbCKUIA FEONOrMYECKUiA
unctutyt um. A. T. Kapnunckoro — @IV “BCEFEN",
Cankr-leTepbypr, Poccus

B nocnepHee BpeMsi CTaHOBUTCS OYEBUAHBLIM, YTO UNPO-
Bbl€ KapTbl, MOArOTOBJIEHHbIE C UCMNOJIb30BAaHUEM TPaAULNOH-
Hbix TC, nmetoT cyliecTBeHHbIE OrpaHUYEHNSI B BO3MOXHO-
CTSIX NPEeACTaB/eHNst MHOPMALMM N YXKe HE B MOJIHOW Mepe
oTBeyatoT TpeboBaHusiM nosib3oBaTenein atux gaHubix. Cosga-
Hue reonoruyecknx 6as gaHHbIx, saBnsieTcs ropasgo bonee rub-
KUM MOAXOLOM K HAKOMJIEHWIO N WCMONb30BAHNIO reonormnye-
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ckoii nHdpopmauuu. VimeHHo Takoli Noaxon NO3BOASIET yHecTb
cneundmryeckre 3anpocbl K AaHHbIM, obecneqnBaeT pasnny-
Hble Cnocobbl MHTepnpeTauun reosiormyeckoli nHdopmauuy
obnapaet bonee WNPOKUMY BO3SMOXKHOCTSIMU A1t obMeHa faH-
HbIMU.

Mpumepbl MupoBbIx kKapTorpaduyeckux MHTepHeT-npoekTos
kak Google Earth, Google Maps, Virtual Earth u gp. HarasigHo
LEMOHCTPUPYIOT BO3MOXHOCTb CMCTEMHON MHTerpaunmn 6onb-
LLIOrO KOJIMYECTBA NPOCTPAHCTBEHHbIX AAHHbIX U NpeaocTaBie-
HMe 4OCTyna K HUM tobOMy MoNb30BaTeNtO, MOAKIIOYEHHOMY
k cetn NHtepHet. B obnacTtu reosorun Heobxoanmo oTmMeTnTb
LOCTUXKEHME aBCTPaJNACKNX reosioroB, CyMeBLUMX 3a 8 neT op-
raHN30BaTb AaHHbIE FEONIOMMYECKUX KapT B eAnHyto 6asy pgaH-
HbIX 1 CO3[aTb DeCLIOBHYIO reosiormyeckyto kapty ABcTpanuu
n o. Tacmanmnsa macwTaba 1:1000000.

[ns pewenus 3apgaqn cospanus Poccniickoii HauumoHanbHoll
6a3sbl JaHHbIX reosIorMYecknx KapT Heobxogumo paspabotaTb
cnegytowine 31eMeHTbl LdpoBoli MHPPacTPyKTypbl: KoHuen-
TyasbHYIO MOZENb reoNornyveckmnx gautolx, Jlornyeckyto mo-
Jenb JaHHbIX, TepMUHONOrnYecKyto ocHoBy 1 Pusmnyeckyto Mo-
nenb.

KoHuenTyanbHas Mofesb reolorm4ecknx faHHbIX — 3TO KO-
YeBOW 3neMeHT 6a3bl AaHHBIX TEOJOrMHECKUX KapT W siBAS-
eTCcsi OCHOBOW Ansi paspabotkm Jloruueckoit u Pusuyeckoii
mogeneii. C ncnonb3oBaHUs efUHOA KOHLENTyasbHOW Mopae-
JIN BO3MOXXHO peasibHOe B3aMMOAECTBME C APYrIMU F€0JI0ro-
KapTorpacpuyecknmMmmn basamm JaHHbIX, BKIOYAst U MEXHALNO-
HanbHbIl obmeH. Jns pocTmkeHusi ueneii obMeHa AaHHbIMU
no cetn WHTepHeT KoMuccueil no NprMEHeHUIO 1 ynpasie-
HUIO re0SIOrMYECKO nHcpopMaLmeld Nog arugoli MexayHapoa-
HOrO COlO3a reosIorMyeckrx HayK paspabaTbiBaeTcs creuymanu-
3MpoBaHHbIli hOpMaT AN KOAUPOBAHMUSI FEOJIOTMYECKNX faH-
Hbix — GeoSciML, ocHOBaHHbI Ha KOHLENTyanbHOW Mogenw
NADMCL1, texvonorun XML un oTtkpbiTeix ctangaptax OGC.

B HacTosiwmin momeHt Bo BCEIMEW npoeogsitca onbiTHble
paboTbl no aganTtauun 6a3bl JaHHLIX FEONIOTMYECKNX KapT reo-
norudeckoin cnyx6bsl Kanaget NADM GSC n cospanunto Ha
ee ocHoBe UndpoBoil NHpacTpykTypsl Ans opraHusauyun lo-
Cy[apCTBEHHbIX reosiormyecknx kapT macwTabos 1:1000000 s
CBOAHYIO 6a3y AaHHbIX.

2009ES000326R VCTHbI

CelicMudeckasi aKTUBHOCTh U T'€OIMHAMUKA
paiioHOB KaTacTpoUIEeCKuX
semurerpsicenuii IlearpanbHoii A3sun

KO. I'. FaTunckuii!, [. B. Pynakeuct?,
. 1. Bnagosa?, T. B. Mpoxoposa?

TocypapcTsenHbiii reonoruyeckuii myseii um. B. U. Bephag-
ckoro PAH, Mockea (yug@sgm.ru, dvr@sgm.ru)

2MexxayHapogHbIfi MHCTUTYT TEOPUN MPOTHO3a 3EMIETPSICEH N
n maTemaTudeckoii reocpusnkn PAH, Mockea
(vladova@mitp.ru, tatprokh@mitp.ru)

Ananus celficmuunoctu LlentpansHoii Asumn obHapyxusaet
ee pacnpocTpaHeHue B npegenax '‘TpeyrosibHuka' Makcumab-



HOW BHYTPUKOHTUHEHTAIbHOV CEMCMNYECKOW aKTUBHOCTM, pac-
MOJIOKEHHOrO MEXAY KKHbIM KOHUOM 03. Baiikan n Mumanas-
mu. 3toT “rtpeyronsHuk” coenagaet ¢ LleHTpanbHo-AsmnaTckoii
TpaH3nUTHOI 30HOM, pasgensitowein Cesepo-Asnatckyto u VH-
OniAckyto nntocepHble nanTbl. K 30He npuypoyeHbl anuueH-
Tpbl BonbWMHCTBA Hanbonee CUNbHBIX 3eMaeTpsiceHnii, cpeau
KOTOPbIX MOFYT BbITb YNOMSIHYTbI KaTacTpodmyeckue cobbiTusi
2008 r. Ha 3anage Tubera B mapte (M 7.3), B npoBuHummn Cobi-
dyatb B mae (M 7.9), Ha tore o3. Baiikan 8 asrycte (M 6.3)
n ppyrve. LlenTpansHo-A3sunaTckas TpaH3uTHast 30Ha BKJIOYa-
€T MHOFOYMCJ/IEHHbIE KOPOBbLIE WJIN KOPOBO-MaHTUliHbIE BIOKK
pas/NyHbIX Pa3MeEPOB, MPaHULLbl KOTOPbIX HacTo obpa3oBaHbI
HE TOJIbKO eAVHUYHbIMY Pa3/IOMaMu, HO TaKXXe OTHOCUTENLHO
LUMPOKMMU MeEXDNOKOBBIMM 30HaMK. Takue 30HbI XapaKTepu-
3YIOTCSt MHTEHCUBHBIM ApObsieHeM NOPOA U BbICBODOXAEHNEM
B UX Npefesiax 3HaymTeNlbHbiX OBbEMOB CefiCMNYeCcKoii 3Hep-
run. Hanbonee akTuBHbIE 30HbI OrpaHnyunsatoT bnoku Mamup,
Tsinb-LLlaHb, Basn-Xap v cesepHblii kpaii Vinguiickoii nanTbl.
Obbembl ceiicMnyeckoii aHeprum, BoICBOBOXAAOLLENCS B KaX-
IOl n3 30H, gocturatot >5-10%° J, Torga kak BRosnb rpanuy
Apyrux 610KoB oHu He npesbiwatoT 3-1012-2.10%° J. Ons pac-
4eTOB Mbl Bpanu nonockl wupuHoii 50 kM no obenm cropoHam
rpatHuy. ViMeHHo B npegenax 3Tnx mMexbGI0KOBbIX 30H MPoOu30-
o 60ﬂbLIJVIHCTBO YNOMAHYTbIX Bbllle KaTaCTpOCbVI‘-IeCKVIX CcO-
6biTnii. nybuHa mux runoueHTpoB obbl4HO He npesbiwaer 20—
40 kM, 4TO AOKa3bIBaeT Herslybokoe NMPOHNKHOBEHMWE 30H B Jin-
Tocchepy. Pexe ona pocruraer 80-240 km (Mamup). Obuiee
KOJIMHECTBO CENCMUYECKON SHEPIMU B OCHOBHOM YMEHbLLIAETCst
C ypaneHnmem ot rpaHuubl ViHguiickoii nanTel, HO nHOrAa Mak-
CMaJibHbl€ 3HAa4Y€HNA €€ NpuypoHeHbl K BHYTPEHHUM 4HacCTsaM
TpaH3uTHoli 30Hbl B 500-1500 KM OT 3TOW rpaHuLbl.

Obwuii obbeM sHeprum, BoICBOBOXKAAOLWENCA BAO/Ib MEX-
BnokoBbIx 30H bnoka Basn-Xap (6.358-6.376-10'¢ J) Tonbko
B 2.5 pasa MeHblue 3Heprum ofHON M3 Haubonee aKTUBHbIX
30H cybaykumumn — Cesepo-Sinowckoii (15.332-10'¢ J) u nouTn
paBeH obuieli aHepruu BAOAbL ceBepHOl rpaHuubl VHguiickoii
nauTel (> 6.096-10'° J). B To ke Bpems oH Ha nopsaok 6onb-
we obbeMa SHeprun MeHee aKTUBHbLIX 30H CybayKuum, Hanpu-
mep, FOsxHoro Prokio (7.913-10'° J). Takum obpasom, Hau-
bonee akTuBHble MexbnokoBble 30HbI LlenTpanbHoii Asuu oT-
NINYHALOTCS OT 30H cybayKuum n KoNAU3nu rnyOuHOW MPOHUK-
HOBEHUSI B INTOCEPY M JOCTATOYHO BAU3KM K HUM no 06b-
eMaMm Bbigensitoweiica sHeprun. MyyerHune mexx610koBbIX 30H
0bHapy>KnBaeT CBs3b BONbLIMHCTBA KaTaCTPOUNHECKNX 3eMie-
TPSICEHNIA C PE3KUMMN U3MEHEHUSIMU FEOAMHAMMNYECKol obcTa-
HoBku. CbiuyaHbckoe (BenuyaHckoe) cobbiTue nponsowno Ha
BOCTOYHOI rpaHuue bnoka BasH-Xap, rae ycraHosneHa Kpy-
Tasi CTyrneHb B KOpe W BCell nToCcepe C YMEHbLUEHNEM WX
MOLLHOCTIM K BOCTOKY. Hapsiny ¢ aTum ycTaHaBnvnBaetcst eanH-
CTBO MEPEMELLEHNSI KOPbl 1 MaHTWKN K 3anagy OT 3TOW rpaHuLbl
nog TnbeTom 1 pasHOHaNpaBiEHHOE ABUXKEHNE NX HA BOCTOKE
nog FOHHanbo. MaHTuiiHas grHaMunyeckas MOAENb NOKa3biBa-
eT, 4to kopa KOHHaHu cmewaetcs Ha KOB co ckopocTbio okono
30 MM/rop oTHOCUTENBEHO AUTOCDEPHOU MAHTWM, ABUXKYLLEH-
cs1 va CB, Torpa kak nog Tubetom Bcsi inTocdepa nepemelya-
etcst Ha CB. 3emnertpsicerne y noc. KynTtyk Ha tore Baiikana
MPOU30LLNO B PalioHe PE3KOro U3MEHEHNSI K BOCTOKY BEKTOPOB
GPS ot CCB go BKOB. B stom e HanpaBneHnm npenmytie-
CTBEHHO TPAHCNPECCUBHbIE HAMPAXKEHUA CMEHAKOTCA Ha TpaH-
cTeHcuoHHble. Paznnynas reognHamuyeckasi HecTabunbHoOCTb
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0bHapy>KNBaeTCs TakXKe B palioHax Apyrux KaTacTpouyeckmx
cobbiTuii. B uenom, BbicBObOXKAEHVE NCKIOHNTENBHO BbICOKOIA
CEiCMUYECKOV SHEPrUn 3aBUCUT OT PasnuyHbix akTopos. K
HWM OTHOCSITCs: rNyBUHHOE NpogosKeHne C3boB NAUT B 30HaX
konnusuu (Mamunp, FMManan), UHTEHCUBHBIE CMELLEHNS BLOb
CABUIOB M HAABUIOB MOA BAUSHUEM KOJIM3NUN U FNYOUHHBIX
HeogHopogHocTeli B iutocepe (TsHb-Lanb, Basn-Xap), pes-
KOE N3MEHEHUE reoAnHaMMYecKoli ODCTaHOBKM Nog AeACTBrEM
MepeMeLLeHNs MANT U BHEAPEHUS MPeLnosaraeMbiXx MaHTWi-
Hbix natomos (Ceseprasi Monronusi, paiioH Baiikana).

Pabota BbinonHeHa npu cogeiicteum [pesngnyma PAH
(Mporpamma 16 “Okpyxatowasi cpefa B yCNOBUSIX W3MEHs-
IOLLErocsl KAMMaTa: 3KCTPeMaJsibHble MPUPOAHbIE SIBJEHUS W
KaTacTpodsl”).

2009ES000411R VCTHBbIN
Konnenmnusa coznanust Ariaca I'imaBHoro
MATrHUTHOIO ITI0Jis 3eMJin

C. . Asgrownn®, A. [. Meuwmann?,
E. A. Xankosckuii?, B. [I. Kysneuos?,
B. B. CHakun?, A. B. Xoxnos?

"Muctutyt npuknagHoii reocusukn um. E. K. degoposa,
Mockga, Poccus

2Feocb|/|3|/|quK|/||7| uentp PAH, Mockea, Poccus

3UncTuTyT pusmnko-xummuecknx n buonormdeckux npobnem
noysoeegeHnst PAH, Mocksa, Poccus

MHcTUTYT 3eMHOro MarHeTusma, MoHocdepsl U PacnpocTpa-
HeHus paguosond um. B. H. MNywkosa, Mockea, Poccus

Atnac [nasHoro marHutHoro nons 3emnu (ganee Atnac)
npeacTaensieT coboii obbeanHeHHoe obuueli nMporpammoii co-
bpatue dusmyecknx, obuiereorpacpnyecknx, TeMaTUYECKMX, B
TOM 4YMC/E UCTOPUYECKMX KapT MarHUTHOro nons 3emau, a
TaKXXe CrpaBOYHbIX (TEKCTOBBLIX M TabnuyHbIX) MaTepuasios,
no3BonsAWNX UeneHanpaBNe€HHO N pPa3HOCTOPOHHE WU3y4aTb
npobsieMy MarHUTHOro nons 3emsu.

Atnac co3zpaetcsi Bnepebie B Mupe. CogepxaHue ATnaca B
CBA3UN C 3TUM OO0JIXKHO O6eCr|eL|VITb nosly4eHne HOBbIX HAaYy4YHbIX
U NPaKTMYeCKUX 3HaHWi u ceefeHunii o [NaBHOM MarHUTHOM
none 3eman (FTMM3) B LEOM 1 €ro KOMNOHEHTAX, CTPYKTYpe
n Bapunauunsx, 06 ncropun VICCJ'Iep'OBaHVII‘/‘I MarHMTHOro nons,
€ro BAUSIHUN Ha TEXHUYeCKMe U BMONOrMYeckne CUCTEMBI.

Onucanue sgontounn TMIM3 B pasnuyHbix MacwTabax spe-
MEHN XOPOLLUO M3BECTHasi, HO HE 40 KOHLA pelleHHasl 3ajada.
HakonnenHas undopmauns 3a Becb nepuog HabnwogeHuli co-
LEPXKNUTCA B CaMbIX Pa3HbIX U3AAHUSIX U HET €4UHOrO Hay4YHO-
CNpaBoOYHOrO TPyAa, NO3BOJSIIOLLErO NPOCAeANTb 3a U3MeHe-
HUsIMK nonsi B macwTtabax coteH netr. 3agaya Atnaca — co-
6paTb BOEgMHO MHPOPMALMIO U3 Pa3HbIX UCTOYHUKOB, Ha4YMHas
OT KapT HENOCPEACTBEHHbLIX NHCTPYMEHTAJ/IbHbIX Ha6)'||0p|eHVlﬁ n
3aKaH4YMBasi COBPEMEHHLIMU MOLEASIMU MOAS, OXBaTbIBAOLM-
MU MONTHICSHENeTUs.



B Atnace sTa uncpopmauusi byaet npeacrasieHa B BUgE Mu-
POBbIX KapT C W3OJMHUAMU AJ1si Pa3/NYHbIX XapaKTepUCTUK
TMM3, kakgas Takasi kKapTa OTBEYaeT BPEMEHHOMY MpoMe-
XKYTKY B NaTb jeT. PasymeeTtcs, npegenbHas TOMHOCTb KaXk4oi
KapTbl ONpefesieHa METOAOM M BPEMEHEM €€ CO3LaHUsi, TeM
HE MEHEee MPeACTaBNSOTCS HeDE3bIHTEPECHBIMU AaXe CTapble
kaptbl XVI-XVII Bekos.

Jpyroii Tun kapT — 3TO KapTbl, COCTABJEHHbIE MO KOHKPET-
HbIM UHCTPYMEHTa/IbHbIM HabMOAEHUSIM C y4ETOM MOAENMPO-
BaHUs (TO €CTb 3CTPaNoNSALUN U UHTEPNONSALMN XapaKTEPUCTMK
MoJIsi Ha Te y4aCTKN 3eMHOIi MOBEPXHOCTU, FAe N3MEPEHUS He
NPOBOANNCH). DTOT METOA HACHUTLIBAET NOYTU fBa CTONETUS,
NpUYeM COBPEMEHHbIV TN MOAEIMPOBaHUS, ONNPAOLLUIACS Ha
BECbMA MPEACTABUTENbHBIE N3MEPEHNST B KOCMUYECKOM Mpo-
CTPaHCTBE, NCMOJMb3YET NPAKTUYECKU De3 n3MeHeHul NpuHLmM-
nbl, Bnepeble cchopmynuposaHHblie B XIX Beke K.-P. [ayccom.

[ns cospanus Atnaca ncnonb3oBaHbl COBpeMeHHbIe MHOP-
MauuoHHble TexHonorum u cuctembl (FTNC), coBpemeHHble Me-
TOAbI U TEXHOIOrMU KapTorpadupoBaHusi, kKapTorpadu4eckoro
aHanusa gns usydenusi kapt MIM3, paspaboTtaHbl cneymans-
Hble KapTOOCHOBbI N YC/IOBHbIE 3HAKN A1t €r0 OTObpaXkeHus 1
BOCNPpUATHUS.

Ons pewenns cyHAaMeHTaNbHbIX HAy4YHbIX 3aja4y € Npu-
MeHeHMeM ATnaca UCNob30BaHbl NCTOPUYHECKUE KAapTbl 1 reo-
undpopmauna o 'MM3 ¢ 1500 r. no 2010 r. Co3zganbl basbl
naHHbIx KoadduumeHTos mogenuposatHus TMIM3, 6asbl gaH-
HbIX U undposble kapTel M3 1 aHomanbHoOro nons B cpeae
FNC ArcGIS 9.x, 6a3a gaHHbix n uudposblie kapTol TMIMN3 ana
M3[aTeNbCKoli cuctemsl, 6asa faHHbIX U LMPOBbLIE KapThbl Ba-
pvauyunii TMM3 B nepuog MarHuTHbIX Bypsb.

ATnac npegHa3Ha4aeTcs ANs YUYEHbIX U CNeLnanncToB no nc-
cnegoBaHuto [naBHOro MarHuTHOro nonst 3emau, a Takxe Ans
LIMPOKOro Kpyra notpebuteneii cMexHbIXx obnacreil Hayku u
MPaKTUKN 1N YUTATENER, NHTEPECYIOWUXCS JaHHOR npobnemoii.

2009ES000387R VCTHbIN

BrigBiienue amnmapaTtHbix cboeB B padote
reOMArHUTHBIX CTAHIMI BCEMHUPHON ceTu
INTERMAGNET: IIpumenenue MeTog0B
WCKYCCTBEHHOTO MHTEJJIEKTA K aHAJIU3Y
BPEMEHHBIX PsIJIOB

A. A. Conosbes!, LLI. P. BoroytauHos?,
C. M. Arasu!, A. 1. Msuwmannt, 3. Kun?

Teodpusnueckuii uentp PAH, Mocksa, Poccust
(a.soloviev@gcras.ru)

2HauuoHanbHbiii LueHTp reodbmsnuecknx garHbix, NOAA's
NGDC, Bongep, CLUA (Eric.A.Kihn@noaa.gov)

B HacTosiwee Bpemsi B Mupe pabotaer 114 craHuuii cetu
INTERMAGNET, koTopbie B pexxume peasibHOro BPEMEHUN pe-
rMCTPUPYIOT NHEPOPMALMIO O MarHMTHOM MoJsie 3emMan B Buae
BPEMEHHbIX PSAOB.

HecmoTps Ha BbiCOKOe Ka4ecTBO 3anuchiBatoLmMX Nprubopos,

BCE OHU NOABEP>XKEHbI BHELLHEMY BO3LEACTBUIO, KOTOPOE B CBOIO
o4yepefib OTPaXKaeTCs Ha KavecTse 3anuceii. Ha pucyHke npuse-
LeHbl MPUMEPbI XapakTepHbIx cboeB, KoTopble TpebyeTcs ycTpa-
HUTb nepes JafibHeiWUM UCMOAb30BaHMEM MOJYYEHHbIX Ha-
bntopeHuin.

Hacrosiwas paboTta nocssiweHa BbiSiBAEHUIO Takux cboes Ha
3anucy, kak ‘cnalik’, “ckaqok 6asosoro ypoBHsi' un “gpeiic ba-
30B0ro ypoBHsi'. [Touck BbIMOMHAETCA B paMKax HOBOrO reouH-
copmauuorHoro noaxoaa “AnckpeTHbIli MaTeMaTUYECKNiA aHa-
nu3", paspaboranHoro B leocpusnyeckom yentpe PAH. On oc-
HOBaH Ha METOLAX HEYETKON JIOTMKM U HANPaBJIEH HA N3y4YeHne
MHOIFOMEPHbIX MaCCUBOB JaHHbLIX U BPEMEHHbIX PSILOB.

Cbou Ha 3anucsix paccMaTpUBaIOTCS Kak aHOMaauu ocobbix
BUAOB: HanpuMep, CKa4yok/cnalik — 3TO aHOManMs Ha 3anucy,
npueogsLlasi/He NPUBOASLLAs K ee cMeLleHuto. [pegBapuTens-
HO aHOManum Ha 3anucm pacno3sHatotcs anroputmom FCARS
(Fuzzy Comparison Algorithm for Recognition of Signals).
JanbHeiwnii nonck cnaiikos, CKa4koB N APeiipoB Cpeaun HUX
OCYLLECTBNSIETCA AOMOJNHUTENbHLIM TECTUPOBAHNEM, WUCMOJb-
3YIOLWNM TEXHUKY OUCKPETHOrO MaTeMaTUYeCKOro aHaansa.

SEITIEA! 75567 $0Y TI050 [6SH0T BvL4h9 Loae LLSIE

LER LEM KUV KTN KOU KR KL KEV

Cnaiik 6e3 noaTeepKagHUA
Ha ApyriX 3anucAx

Crauok 62308010 yposHA

Apeiidy 62308070 yposHa
HeT cobuiTus, Toraa kak

Ha APYTUX 38NUCAX OHO OBHAPYKEHO
UHBepTUpOBaHHO® COBBITHE
Buibpoc («cnaitk)

[Ipumeps! anmapaTHbIX c60€B MArHUTOMETPA, OTpa-
JKEHHBIX Ha 3aIIACIX.

Puc.

2009ES000330R YCTHbIN

Bo03MO>KHOCTb T€OMarHUTHBIX
npeackazaunuii: IIpakTudeckuii moaxosn

Man-Jlyn Jle Moyane!, B. Kocobokos!+?

"Mapuwxckuii nHcTutyT cbusukn 3emnn, Mapux, Ppanums

2MexxayHapoaHbIii MHCTUTYT TEOPUN NPOrHO3a 3eMIETPSCEH M
U MaTemaTuyeckoli reodusnkn Poccuiickoii akagemum Hayk,
Mocksa, Poccus

[Onsa nccnegosaHnsa npobnemMbl peryisipHoro NporHosa reo-
MarHUTHbIX SIBAIEHUI HAaMW NPOAHaNN3MpPOBaHbl U CONOCTaBe-
Hbl Hanbonee AnuHHbIE psagabl HabmogeHuii andbdeperumana
MarHMTHoOro BeKTOpa B pa3Hb|X TO4YKax. CTaTVICTVI‘-IeCKVIﬁ aHa-
/N3 Pac4eToB B Pa3HOM pa3pelueHnn (OT eXXeCyTO4HOro o no-
MWUHYTHOrO) NO3BOASIET caenathb cnegytowme soisogbl: (1) Ha-
6ﬂ|0p|aeMb|e Bapunaynn reOMarHUTHOro BEKTOPa ” CI'IeU'VId)VIKa
pacnpefieNieHnst ero CKOpPOCTU M3MeHeHUs! npejnosiaraeT Kac-
KaflHylO MPUPOfly NEXalllero B ero OCHOBE MpOoLecca, xapak-



TEPU3YeMOro CTeneHHbIM nofobrem, TO eCTb CaMoOpraHu3y-
toLeiics kputndHocTblo. (2) Pacnpegenerne pudbdbepenuma-
J1a MAarHNTHOro BEKTOpPa Ans Ka)KAOVI N3 €ero KOMMOHEHT N ero
HOPMbI AEMOHCTPUPYET CUCTEMATNYECKOE BO3pacTaHme npu ne-
pexofe OT 3KCTPEMasIbHO MaJsiblX 3HAa4Ye€HUli K OCHOBHOW Mac-
ce pacnpefesieHnsi, CMEHSIIOLLEECS CTEMNEHHbIM YObIBaHNEM npu
MPOABUXEHNIN K SKCTPEMANbHO BOMBLINM 3HAYEHNSIM, KOTOpbIE
B 06NaCTsIX BbICOKMX MarHUTHbIX LIMPOT 0bpasytoT ckomnJsieHne
Macchbl TUMUYHBIX MarHUTHbIX Bypb. (3) MocnegosaTensHoCTb
anddeperumnana MarHUTHOrO MOAs MMeET BbICOKUN YpOBEHb
asTokoppensuun (ot 40-50% npwn cyTouHbIX HabNtOAEHNSIX [0
60—75% npu 4acoBbIX CPEAHUX O MUHYTHBIX HabOAEHUSIX), KO-
Topast 3aBUCMT Kak OT MecTa HabawogeHuii, Tak u oT dasbl con-
HeyHoro umkna. (4) AudbdbepeHumnan MarHUTHOrO NONST MOXET
NCMONIb30BaTbCS B MPOCTON CxeMe MporHosa/npefckasaHus,
3hheKTUBHOCTL KOTOPOl (Kak Afist AHEBHbIX, TaK N AJisl 4aco-
BbIX AAHHbIX) 3HAYUTENbHO MPEBOCXOANT C/yHaliHbI pesynib-
TaT. (5) DMnupuyeckne ABYXMepHble pacnpefeneHns nocie-
[OBaTe/bHbIX 3HadeHuli HopMmbl auddepeHunana MarHuTHO-
ro BEKTOpa MO3BOJSIET ONPEAENEHNE YCIOBHbIX BEPOATHOCTEN
MarHUTHbLIX COBLITUA Pa3HOrO Poaa, KOTOPbIE MOMYT OKa3aTb-
cst bonee noaxoasALMMM Npu pacyeTe cneynduyeckoll OLEeHKN
purcka.

Haqu Pe3ynbTaThbl, XOTA OHEBUAHO OrpaHNYE€HbI N NONYyHEHbI
PETPOCNEKTUBHO, SABASIOTCS CTPOrMMM, YTO NO3BOASIET UCMOJIb-
30BaTb aBTOMAaTU3NPOBAHHYIO CXEMY MPOrHO3a B XOA4€ MOHUTO-
pVHra reoOMarHUTHbIX HabIOAEHN B peasibHOM BpeMeHN.

2009ES000355R YCTHbIN

HocTtyn Kk MupoBoii ceTu Ha3eMHBIX
T€OMArHUTHBIX JAaHHBbIX U BUPTYyaJbHbIE
reoMarHuTHbIe 0GcepBaTOPUNI

B. I. Metpos!, B. O. MannTawsunnn?

YMHeTuTyT 3eMHOro MarHeTnsma, noHocdepbl 1 pacnpocTpa-
HeHusi paguosonH um. H. B. Mywkosa PAH (U3MIWPAH), Tpo-
nuk, Mockosckas obn., Poccus

2University of Michigan

TpaanumoHHoe NoHsATHE BMPTyanbHoOli obcepsaTopum npea-
nonaraet cosgaHue WEB cepsuca, koTopblii nofy4ns ot Knu-
€HTa 3anpoc Ha AaHHble, 0bpalLaeTcss K U3BECTHLIM CepBepy
MCTOYHNKAM UCXOAHbBIX, 3arpyxaeT ux, opmupyeT Tpebyembili
OTBET 1 BO3BpPaLLaeT ero nosib3oBatesnto. [JocTonHCTBOM Tako-
ro noaxofa sIBASETCS MPOCTOTA KJAMEHTCKOW 4acTu (06b|‘-IHO
poctatodHo ctaHgaptHoro WEB 6paysepa), nerkocts nogaep-
»aHus cepeuca (B cnyyae Heobxo[MMOCTN OBHOBSIETCS TONBKO
nporpammHoe obecneverusi cepeepa). HegoctaTkom — yeenu-
YeHue ceTeBOro Tpacpmka — AaHHblE BHAYase 3arpy»xatoTcs Ha
cepBep, 3aTeM NepefaroTcst KINEHTY, U OrpaHNYeHHOCTb CaMo-
ro http npotokona, He no3Bonsitowero peann3oBaTb 3ddek-
TuBHble MeToabl 06paboTKM U NpeacTaBNeHNst AaHHbIX.

Onsa nosbiweHnn 3dheKTUBHOCTN BUPTYasibHbIX obcepBa-
TOpVIﬁ HaCTO NPUMEHSAETCA 3arpy3ka Ha KJWEHTCKYHO MallunHy
annieToB — crneumasnbHbiX NPOrpamMmm, KOTOpble BbIMOAHAIOTCS
Ha KJINEHTCKOV MalUVHe U B3aVMOAENCTBYIOT C CEPBEPOM UM
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HanpsiMyto C UCTOYHWKOM AaHHbIX, Ucnonb3ys http naum ceoii
cobcTBeHHbIN npoTokos. [anbHeliwee pa3zsnTue Takol nNogxos,
nonyuun B [Papitashvili et al., 2006], roe 6bno npepioxe-
HO [Ba BapuaHTa JOCTyna K AaHHbIM, OCHOBaHHbIX (aKTnye-
CKU Ha ogHoM U ToMm xe koge — WEB-based VGMO u stand-
alone VGMO. WEB-based VGMO ucnonb3osana cTtaHaapTHbIi
noaxop ¢ 3arpyskoii JAVA annnera, stand-alone VGMO non-
HOCTbto paboTana Ha KAMEHTCKOW MawwHe. VmetoTcs Bepcum
stand-alone VGMO pgna Windows n MAC OS X. OnbIT nc-
nons3sosaHun WEB-based VGMO nokasan, 4To oHa umeeT age
npobaembi:

1. B HacTosiwee Bpemsi umeetcst 20—25 MCTOYHUKOB Ha3eM-
HbIX FEOMarHWTHbIX JaHHbIX (HE cYNTas WHAMBMAYANbHBIX OB~
cepBaTopuii), OfHAKO TONbKO 3—4 U3 HUX JOCTYMHbI AJisi aHO-
HUMHOIo AOCTyna N COOTBETCTBEHHO MOTyT 6b|Tb AOCTYNHbI He-
pe3 WEB-based VGMO.

2. B cBsA3n ¢ orpaHnyeHnsiMy, BBOAUMbIMY CETEBBIMU aAMU-
HUCTpaTopaMun Ans obecnedeHunsi 6e3onacHOCTU CETU, BO MHO-
rmx Ciay4asix anmnieTbl UCMOb3YoLmMe CBON CobCTBEHHbIE NPO-
TOKOJIbI He paboTatoT.

CywecTteytowasa ceiivac stand-alone VGMO Hanucana Ha
Fortran n JAVA, TpebyeT nepekomnunsiuuu npu noboini mogu-
drkauumn, cnoxHa B nogaepxke u passutun. lNpegnaraercs
co3patb HoByto Bepcuto stand-alone VGMO — nepcoHanbHyto
BMPTYasbHYKO MarHUTHYt0 obcepBaTOpuMIO, OCHOBaHHYIO Ha S3bl-
ke Python. Python — 310 cBobogHO pacnpocTpaHsieMblii A3bik
BbicOKoro ypoeHs (aHanor Matlab n IDL), umeercs gns Bcex
nnatdopm nu OC. B OC, ocHoBanHbix Ha Unix, Python siBns-
etcs vactoto OC, gns MS Windows oH nerko ycraHasnaugsa-
€TCA, NONMIHOCTbKO CUCTEMHO HE3ABUCUM — OAUH N TOT XKE KOA
BbIMNOJIHSAETCS BE3JE, MMEETCS OrPOMHOE KOJIMYECTBO FOTOBbIX
cBobofHO-pacnpocTpaHsiemMbix 6ubnnotek. TekcTbl nporpamm
JIErk0 HNTaemMbl N, COOTBETCTBEHHO, UX JIErKO NOAAEPXKUNBATb
n mogunduumposaTte. lNpototunom MNBIMO moxer saBnsTbes
stand-alone VGMO, 4acTb npoueayp KOTOpPOIi y>xxe nepenmca-
Ha Ha Python.

CeteBoii ocHosoin IBIMO moxet ssnstocss WEB cepsep
nporpammuoro obecnederuss NMBIMO, koTopeili nossonsiet
BCEM 3arpy>aTb MporpamMMbl, NogAEPXUBAET CUCTEMY OBHOB-
JIEHNS MPOrpaMM 1 CCbIJIOK Ha UCTOYHUKU AaHHbIX. Ha ocHose
TaKOro cepBepa MOXKET BO3HUKHYTb TUMNYHAs 4151 CUCTEM C OT-
KPbITbIM UCXOAHBIM KOAOM CUCTEMA KOMJEKTUBHON pa3paboT-
kn MO, korga HoBble MeTOAbl U anropuTMbl, pa3paboTaHHble
nosib30BaTENsIMN AJIsi CBOMX 3afad, 3arpy>katoTcsi Ha cepsep
ansa O6LlJ'erO NMOJ1Ib30BaHNA N NOCTENEHHO BK/IKOYAKOTCA B COCTaB
MNBrmMmo.

2009ES000401R VCTHbIN

TeoundopmanmoHHbIe TEXHOJIOTUNA
reoMarHUTHbIX HaDJIIOAeHU Ha
T'eodusuyeckoii o6cepBaropun “Bopok”

C. B. Anucumos, 3. M. JmuTpues
leocpusnyeckas obcepeatopus “Bopok’ NP3 PAH, Bopok

HaGﬂlO,quVlﬂ reoOMarHMTHOro NoJisd NO3BONAKOT NCCNEQOBATL
CTpOEHME, SBOIOLMIO U COBPEMEHHOE COCTOSIHNE KaK TBEPAON



3emsnin, Tak u ee raso-niasmeHHbix obosovek. OcobeHHo Boc-
TpeboBaHbl [aHHblEe HEMPEPbLIBHLIX HA3EMHbLIX FEOMarHUTHBLIX
HabNtogEeHNIA, BBINONHEHHBIX Ha reOU3NYECKNX U FEOMarHUT-
HbIX obcepBaToOpUSIX.

HeobxogumocTb noay4yeHunsi onepaTueHoOl reoMarHuTHON NH-
copmauun obycnosneHa pasBUTMEM COBPEMEHHbLIX HaBUraLm-
OHHBIX CPeACTB, MOBLILIEHNEM KaYeCTBa NPOrHO3a norogbl, Au-
arHoCTUpOBaHMEM COMHEeYHON akTusHocTu. [Mpu 3ToM onepa-
TWBHOCTb MOJIyHYEHUsI U AOCTaBKN JaHHbIX NOTpebuTento Yepes
NHTepHeT npegnonaraet cosgaHue 6a3 reoMarHUTHbIX AaHHbIX
HENOCPeACTBEHHO Ha AEliCTBYIOWX FreOMarHuTHbIX obcepBaTo-
pusix.

N3mepuTensHbliii komnnekc [eodusnyeckoin obcepsaTopun
“Bopok” NP3 PAH [58°04’ N, 38°14" E] ¢ momenTa ee oc-
HoBaHust B 1957 r. HEOQHOKPaTHO MOAEPHM3NPOBANCS U pac-
LUMPSNICS, COXPaHsisi NMPeemMCcTBEHHOCTb 6a30BbIX HabntogeHui.
B HacTosilee Bpemsi reomarHutHole Habntogenus Ha O “Bo-
pok' NP3 PAH Bknto4atoT: MHOroneTHUe HenpepbiBHbIE Ha-
6108eHNST YABTPAHN3KOHACTOTHBLIX FTEOMAarHUTHbIX My/bCaLuii,
perncTpaumio BapmaLmnii reoMarHuTHOro Nossi, perynsipHbie ab-
cositoTHble reomarHuTHble uameperusi. [0 “Bopok” NP3 PAH
BXoauT B MexxayHapogaHyto ceTb cybaBpopasibHbIX MarHUTHbLIX
cranuyuii SAMNET (c 1998 r.) n 8 MexxayHapoaHyto ceTb Mar-
HUTHbIX obcepeaTopuii peanbHoro Bpemeru INTERMAGNET
(c 2003 r.).

KopeHHble n3meHeHne NOCNefHEro fECSTUIETUS CBA3aHbI C
BHEAPEHMEM rEOUH(OPMALIMOHHBIX TEXHONOIMIA perncrpauum,
06paboTku M xpaHeHUsi reoMarHuTHbIX daHHbix. Coop u nep-
BUYHOE HaKOMMeHMe AaHHbIX HabntogeHuli, NOCTynawoWmx C
[aTHMKOB FeOMarHMTHbIX MOJIENA, OCYLLECTBASIETCA TPeMs cne-
LMaNN3UPOBaHHBLIMK cucTeMammn cbopa AaHHbIX, 0bbegnHEH-
HBIMU B NIOKaNlbHYtO ceTb cbopa. B nokanbHyto ceTb nogkiio-
YeHbl TaKXKe KOMMbIOTEPLI NpeABapuTeNbHON 06paboTku n cep-
Bep 6a3bl ganHbix Obcepeatopuu. Mpu 3Tom cBA3b B JIOKasb-
HOUi ceTn cbopa JaHHbIX OCYLLECTBAETC Yepe3 KOMMYTaTop,
bYHKUNOHUPYIOLLMIA HE3aBUCUMO OT JfloKanbHol obcepsaTop-
ckoii cetu. Komnblotep npegsaputensHoii 0bpaboTkm Bbino-
HsieT popMaTnpoBaHue, ycpefHeHune, nepesos B hrU3nM4eckyto
BEJINHMHY, @ TakXKe NepBUYHbIN aHaN3 PerncTpupyeMbIX gaH-
Hbix. 3peck e dopmupytoTcs chalinel rpaduyeckoro npea-
cTaBneHns faHHbix. Janee Bce nonyyeHHble baiinbl nepeHo-
csATca Ha cepeep basbl JaHHbIX, obecnedmBatownii NOALEPXK-
Ky 6asbl gaHHbix Obcepsatopun. Ha cepeepe pacnonaraercs
Takxe web-caiit, npegocraBnstowmii nonssosatensm Nutep-
HeT HOPMaLMIO O JaTHmMKax KU cucTemax cbopa, onucaHme n
rpaduyeckoe npeacTaBieHne AaHHbIX, UHTepdelicHble opMmbl
L5t 3aNpPOCOB AaHHbIX.

BHegpeHune coBpeMeHHbIX reouH(OPMaLMOHHbBIX TEXHOJIO-
ruii B obcepeaTopckue HabnoaeHns n cozgarue basbl AaHHbIX C
npegocTasneHnem VHTepHeT-gocTyna nossonuno obecneqnTsb
ONepaTUBHOCTL MOJIyYeHUs! AAHHbIX FEOMarHUTHbIX Habatone-
HWIA, YBENUYNTL KpYyr nosib3oBaTeneii obcepBaToOpCKUMMN faH-

HbIMW, PacLUMPUTBL NepeyeHb PeLLaeMbIX HAayYHbIX 1 MpaKTuYe-
CKMX 3ajay.
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Mupossbie 11eHTPbl JaHHBbIX B OOHUHCKE
M UX POJib B obecnedyeHn JaHHbBIMHU 00
OKPY2KAaIoIIeil NPUPOHOIi cpe/ie

M. 3. Waiimapaaros, A. M. CrepuH,
A. A. Kysneuos, H. 1. Kosanes

ry “BHUNTMN-MULA" Pocrugpomera

B Ob6Huncke Ha 6aze 'Y “BHUUTMU-MULA" dbyHkumoHu-
pytoT Tpu MupoBbIX LEHTPa AaHHbIX:

e MU/ no meteoponoruu;

e ML no okeaHorpaduu;

e ML no paketam u cnyTHukam, no BpaiieHuto 3emau
(obpaszosan nyTem obbeuHenus paree cyuwecteosaswnx ML
no paketam u cnytHukam u MU/ no spawenuto 3emnn).

TexHun4YecKyto 1 TEXHONOrMYECKYHO 6asy PyHKLNOHNPOBaHUS
ML obecneuynsatoT cnegytowyme CUCTEMbI:

e cbopa 1 HakoMIeHNs JaHHbIX C KaHaoB CBA3W;

® CUCTeMa apxuBauun U AONTOBPEMEHHOrO XpaHeHusi (Bbl-
nontsiet pons Apxustoli Cuctemsl Pocrugpomera);

® cucTeMa nofroToBky nHdopmauuy Ha ByMarkHbIX HOCUTe-
nsx (Bkatovatowas noaurpadgpuyeckyio basy);

e cncrema obcnyxusaHus notpebuteneli, B TOM 4ncie Ha
OCHOBE TEJIEKOMMYHMKaLWIA.

MepeuncneHHble cucTembl B MOCNEAHEE BPEMsi MOABEPT-
JINCb 3HAYUTENBLHOMY YCOBEPLUEHCTBOBaHMIO Gnarogaps [lMpo-
ekty MBPP “MogepHusaunsa n texHnyeckoe nepesoopyxeHue
yupexgaeHunii u opraHusauuii Pocrugpomera”’, npegycmaTpusa-
fOLLEeMy, B TOM HMCAE, CO3faHNe MHOrOYHKLNOHaNbHOR Ap-
xusHoli Cucremsi.

B poknage npuBOASiTCS MapaMeTpbl MEPEHUC/EHHbIX Tex-
HUYECKUX U TeXHoNorny4eckux cuctem. Mpusogsatcs npumepsi
peweHus paccmaTpueaembiMu Muposbimu LlenTpamun JdanHbix
3afay MOMOJIHEHUSI KOJUIEKUMIA OaHHbIX, UHTErpauum paspos-
HEHHbIX MH(OPMALUOHHBIX PECYPCOB U BEAEHUSI KaTasoros u
6a3 meTafaHHbIX, 3aga4 obcnyxuBaHus notpebuteneii. Mpu-
BOASTCS MPUMEPbI MAOAOTBOPHOrO MEXAYHAPOLHOro COTPYA-
HNYeCTBa C 3apybeKHbIMU LEHTpPaMu AaHHbIX, obcyxaatoTcs
nepcnekTMBbLI MHTerpauun B pamkax knactepa MU (Poccus,
VkpauHa).

BaxkHelilwmmun npobnemamu nepeg ML, Bxogsiwmmn B kna-
ctep B ObHuHcke, Poccus, sensiotca:

— BbIpaboTka pelweHunii no obecnedeHnto COXpaHHOCTU W
npefocTaBieHunto nHpopmaunn, B TOM Yucie NoAnguCUunIu-
HapHoii, B ycnosusix nepexoga k Muposoii Cucteme daHHbix
(WDS) ¢ y4eTom npegnonaraemMoro pocra Yucia nofugucLm-
MAVHAPHBIX MPOEKTOB, POCTa OOBEMOB OBCNYXXUBAEMbIX KOJI-
NeKUMiA [aHHbIX, paclIMpeHnsi CneunuKkn JaHHbIX U paclumn-
PEeHUst HOMEHKNATYPbl JAHHbIX;

— pasBNTUE WHTEPHET MOPTAJIOB U CUCTEM ODCIY>KNBAHUS;

— pacCluMpeHue CBsI3ei C APYrMMU LEHTPaMM, B T.4. MeXay-
HapOAHbIX.



2009ES000385R VCTHbIN

MupoBble IeHTPbI JaHHBIX MO
COJIHEYHO-3eMHOI dusuke n pusuke
TBepaoii 3emJiiu Ha myTH B MupoByIo
Cucremy laHHBIX

H. Cepreesa, E. XapuH, A. loBopos,
J1. 3abapuHckas, T. Kpbinoga,
A. Pognukoe, W. LLlectonanos

leocbusnyecknii Lentp PAH, Mockea, Poccus

Ha sTane cozpanus MexayHapoaHbiM COBETOM MO Hayke
Muposoii Cucrembl [danHbix poccuiickne Muposble LeHTPbI
[aHHbIX MO CONHEYHO-3eMHOli husmke n husmke TBepLoi 3em-
an (MU no C3P n PT3) HapawwymeatoT cBOM NHGOPMaLOH-
Hble pecypcbl B ceTn MHTepHeT, obecneumsas nonb3osatensm
cBoboaHbIA 1 ynobHbli goctyn k Bonbwum obbemam cospe-
MEHHbIX reOd)VI3VIL|eCKVIX AaHHbIX N HAaKOMNJIEHHbIX B apXmBax
MU 3a nocnepgHue 50 net. MocTosiHHO ocylecTBAsAeTCA ne-
PEeBOA CTapbiX AaHHbLIX U3 TPAagULMOHHON 1 aHanorosol copm
B 3JIEKTPOHHYIO, OHU CTaHOBATCS AOCTYMHLIMU ANl KOMMbHO-
TepHoli 0b6paboTkM 1 yaobHBIMU ONsi UCNONBL30BaHUS B Hayu-
HbIX UCCNeaoBaHNsX. DTa paboTa BaXkHa 1 B LIENSIX COXPaHEHUs
LaHHbIX.

Muposast Cuctema [danHbix BygeT sBnATbLCS OCHOBON Ansi
co3aaHus rnobanbHoO BUPTYanbHON BUBANOTEKN HayHHBIX faH-
HbIX, OXBaTbIBatOLLEeA Bce obnacTtn Haykn. B kavectse nepeoro
wara B 3Tom Hanpasaedun MU no @T3 un C3®P nposenu noa-
K/tOYeHMe 4acTu cBoux NHAOPMaLUoHHbIX pecypcos Kk lNMopTa-
Ny, KOTOPbIi CO3AAETCS MO PELUEHNIO KOH(PEPEHLMN [UPEKTO-
pos Bcex MLLJ (2007 r.) Ha 6ase MLLJ, no mopckum unccnego-
BaHusm B YHusepcutete . Bpemen, lepmanus. MNoptan o0b6b-
eavnHsieT NHOPMaLMOHHbIE PECYPCHI MOAKIIOUNBLLMXCS K HEMY
LleHTpoB Ha ypoBHe MeTafaHHbIX, 0beCneynBaeT BO3MOXXHOCTb
NOAK/IOHEHUSI HOBOW MH(OPMaLMK N NPefOCTaBISET MOJIb30-
BaTeNsIM CEPBUC A/151 MOMCKA AaHHbIX 1 UHPOPMaLK B peXXnMe
on-line B xpaHunnuwax Llentpoe. B HacTosiwee Bpemsi nonbso-
BaTenu [MopTana UMeOT AOCTYN K AaHHBIM [BYX POCCUACKMX
MU no @T3 n C3P, ogHoro HemeLKoro u 6 aMepnKaHCKux
LleHTpoB paHHbIX.

AnanornyHas paboTa nposeseHa Mo MOAKJOHEHUIO pecyp-
cos MU no ®T3 u C3P k Egnoii Cucreme Nncpopmavuu
06 obcraroeke B Muposom Okeane (ECUMO), cospaHHoii n
yHkumnorupytoweii o BHUNTMU-MUA (r. O6HuHck). B pas-
nene “MII-undo” 3Toih cucTeMbl NpeAcTaBAeHbl MeTafaHHble
06 nmetowmxca 8 MU no ®PT3 n C3P gaHHbIX, OTHOCALLMXCS
K NOAsipHbIM 061acTAM 3eMAn, NOAYHEHHbIX NPU BbINOSHEHNN
nporpammsl MexgyHapogHoro nonsipHoro roga 2007-2008 rr.
N HaKOMJIeHHbIX 3a BpeMsi aelicTeusi cuctemsl MU/,
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Jduarnoctuka u MoaeJupoBaHUe
€CTEeCTBEHHBIX U AHTPOMOTE€HHBIX
M3MEHEHU KJInmMaTa

. 1. Moxos

NhctutyT bnsukn atmocdepbl um. A. M. Obyxosa PAH
(mokhov@ifaran.ru)

Ol.l,eHVlBalOTCH COBpPEMEHHDbIE rnoGaanble N PErnoHanbHbIE
U3MEHEHUNS KNMMATa, a TAKXKE TEHAEHLUN BO3MOXKHbIX N3MeHe-
HWiA. Hapsgy ¢ gaHHbIMU HabioaeHni NCnonb3yoTcs faHHble
peaHanusa. CoBpemMeHHble N3MEHEHUSI COMOCTABASIIOTCS C pe-
3yNbTaTaMun Naneo-KANMATUYECKNX PEKOHCTPYKLNA U MOAENb-
HbIMW pac4yeTamu AJ1si BO3SMOXHbIX U3MEHeHWU! KaumaTa npu
pa3HbIX €CTECTBEHHbLIX U aHTponoreHHbIx Bo3geicTeusix. Oco-
6bIl akueHT genaetcs Ha usmeneHnsx B CesepHoli EBpasun un
B ApkTudeckom bacceiite. OueHnBaeTcss OTHOCUTENbHAsA PoJib
€CTECTBEHHbIX N aHTPOMOreHHbIX (DaKTOPOB B M3MEHEHUSIX KN~
maTa.

2009ES000418R VCTHbIN

IIpupoaga mMaccoBbIX BhIMUPaHUI
OPraHu3MOB B T€0JIOTMYECKOM HPOILJIOM U
YTO I'PO3UT YeJIOBEYECTBY B OyayIiem

A. ®. ['payes

NuctntyT dbusukm 3eman PAH um. O. FO. LLUmugra, Mockea,
Poccus

Mpobnema MaccoBoro BbIMUMpPaHMs OPraHM3MOB B WCTOPUU
3eMAn MMeeT He TOJIbKO NePBOCTENEHHOE HAy4YHOE 3HaYeHue,
HO 1 NO3BOJISIET NPEACTaBUTL, Kak byayT pa3sBuBaThcs cobbiTus
B Oyaywem. B aToM MOXHO BUAETb €e LEHHOCTb 415t COBpe-
MEeHHOW LMBUAN3aLMUN, MO0 YeNoBEK SIBASIETCS TONLKO OfHUM
13 3BEHbEB 3BOMIOLMMN Brocdepsi.

3a nocnegHue 540 maH. neT n3BecTHO 5 KpynHeiiwmnx co-
6uiTuii (Big Five) maccosoro soimupanus (Tabnuua 1). Tak,
Hanpumep, KOHeL, NepMCKOro nepmofa 3aBepLunsicsi Hambornee
obWNpHLIM B UCTOpUM 3emnn BbIMUpaHnem opraHnsmos: 85%
BCEX MOPCKUX BUAOB 1 0ko0 70% MO3BOHOYHBIX M 3HAYUTENb-
HO€ YNCNO PacTeHW N HACEKOMbIX ncyesnu 251 MaH. neT T.H.

N3 Gonblioro 4ncna runotes, o6BACHSAOLWMX MAaCCOBOE Bbi-
MUpPaHMe OPraHM3MOB B MPOLLJIOM, B HAaCTOsILLEE BPeMsi 0BCy»K-
[AOTCs BE MIaBHbIX: UMMNaKTHas (NageHne KpynHbix acTepo-
WAOB) 1 BYJKAHU3M MaHTWiiHbIX natomos. Kak BugHo ns Tab-
Jupl 2, coBnajeHne BO BPEMEHUN 3MOX MAaCCOBOrO BbIMUPaHNS
M NJOMOBOrO BY/JIKAaHM3Ma [JOCTATOYHO BbICOKOE, B TO BPEMSsi
KaK MPU3HAaKW MMNaKTHbIX cobbiTuii (Mpugnesasi aHomanus)
M3BECTHbI TOJIbKO [JIS1 FPaHuLbl Mesla najeoreHa.

MocneaHne geTanbHble UCCNEAOBAHNS FPAHMLBI Mena U na-
neoreHa B BocT. Anbnax nokasanu, 4To BbIMUPaHUE U HA 3TOIA
rpaHunue 66110 CBS3aHO C BYJIKAHN3MOM, 3 MMMAKT NMPOU30LLEN



Ta6auna 1. [IaTs KpynHeHmuX 3MO0X MACCOBOTO BHIMUDAHUs B (paHEpPO30€e

CobbiTHe

Yucio BEIMEPIIIX ceMeiicTB
MOPCKHUX OPTaHUu3MOB, %

CKOpOCTb BBIMUDAHWUS,

YUCJIO CEMEUCTB Ha MJIH. JIeT

IIpuyunHbl BEIMUPaHUS

Komer opioBuka 26
Kouen nesona (Fr-Fm) 21
Kownern nepmu (P/T) 51
Koner Tpuaca (T/J) 22
Koner mena (K/Pg) 16

19 OutesieHeHnE, BYJIKAHU3M
10 Bysnkanusm, umnaxT
16 Bynkannsm, nmmakT
12 Bynkanusm, nummakT
17 MMmnakT, ByJIKaHU3M

Tabauma 2. Panepo30iickne MAHTUAHBIE TIOMBI U 3MIOXH MaCCOBOTO BRIMHUPAHUS OPTaHU3MOB

MaHTHUiHBI] TUTIOM, MJIH. JIeT

Maccosoe BbIMUDaHUE, MJIH. JIET

P.Komymbus, 17+1
Xamap-/laban 13+1
Adap, Memen 35+2
Hekan, CeBepo-ATnaHTUIECKUI 67+3-64+2
Magarackap, [Lnato OuToHT 90-88
Paitmaxan, Nnans 110+5
P.ITapana 1374+5-13243
Kapy, @eppapa 182+2
IOx. ArnanTuka 200+4
Bocr. Cubupnb 251.24+0.2
Konbckuit -B 370

Cpemuuii MUOIIEH 14+3
Ilo3munit so1en 3642
MaacTpuxTr-1aJjeoneH 65+1
CeHOMAHCKHIT BEK 91
Anrckuii Bek 110+3
TuroHckuit BeK 137+£7
Baitocckmit Bex 173+3
Ps1/Hopuiickuil Beka 21148
Tarapckuit/npuHcOaxckuii Beka 24944
Dpankckuii/hpaMeHCKuil Beka 374-367

Ha 500-800 net nozxe. Bbin ycTaHOBNEH N MEXaHU3M BbIMUPA-
HMSA: BBIHOC B aTMOCepy ByJKaHWHYECKUMHU rasamu 6osblworo
KONIMHECTBa TOKCU4YHbIX anemeHToB (As, Pb, Zn n ap.), cogep-
)KaHNE KOTOPbIX B C/IOE HAa rpaHuULE Mena u najeoreHa npesbi-
LIaeT NpeaebHO JONYCTUMbIE HOPMbI AJ1St XKUBbIX OPraHM3MoB
B BecATKU-coTHU pa3! VIMeHHO Takume KOHLEHTpaLmmn Mbilbsika
N 4pyrux 37eMeHTOB OBHapy>XeHbl B CKOpJyne siuy AMHO3aB-
poB. MbiWwbsAK NOCTYNaeT B OpraHU3M 4Yepes BO3AyX, BOAY U
PacTUTENbHOCTb, W MpU KOHUeHTpauuu bonee 5 r/T Hactyna-
eT netanbHblii ncxos. Hanbonbliee oTpaeneHne cBsasaHo ¢ Abl-
xaHneMm. Ba)kHO nopyepkHyTb, 4TO BynKaHUYECKUE aspo30u,
CBsi3aHHbIE C MAHTUAHLIMN MJOMaMu, LEACTBYIOT B TeYeHue
COTEH-NePBbIX TbICAY JIeT, @ CaM MEPUOA BbIMUPAHUA AOCTa-
TOYHO BbICTpBIA — go 1-2 TeIC. feT.

TexHoreHHble BEIOPOCHI, MOCTYNAMOWMX B NPUPOLHYIO Cpeay
C HayaJIoM NPOMbILLIEHHOW PEBONOLUN B BUAE TOHKMX aspo-
30/1€eli, NMEePEeHOCATCA Ha 3HaA4YMMble PACCTOSIHWS W BbI3bIBAOT
rnobanbHoe 3arpsisHeHume, nogobHoe Tomy, 4TO ObIIO B reo-
JIOFMYECKOM MPOLLIOM. Y4UTbIBasi OTHOCUTENBHO HeBoNbLIOIA
OTPEe30K BPEMEHM C Hayasa TEXHOreHHOro 3arpsisHeHusi buo-
cchepbl, cnegyer oxugaTe HeobpaTUMbIX N3MEHEHU OKpY»Ka-
toweii cpeabl (B NepByto o4epenb, WCTOYHUKOB BOAbI), €C/in
rNaBHble NCTOYHWKN 3arpsAi3HEHUIA aHTPOMOreHHOro MPONCXOXK-
[LEHUS: TENAOBblE 3/IEKTPOCTaHLUNM, OOBEKTbLI TEMHON 1 LBET-
HOW MeTannypruy u HePTEXUMUYECKON UHAYCTPUU U HEKOTO-
pble gpyrue byayT npofonxatb AelicCTBOBaTb.

OpHako 4enoBeYecTBO JOJIXKHO ObITb FOTOBO M K BHE3an-
HbIM n3MeHeHusaM buocdepbl, 0byCNOBAEHHBIMY BYIKAHU3MOM
MaHTUAHBIX MJIOMOB.
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I'imoGanbHOE M3MeHeHne KJnMara u
JIOJITOCPOYHbIe PUCKU POPMUPOBAHUS
HEraTuBHON JUHAMUKU YPE3BbIYANHOMN
obcraHoBKU Ha Tepputropuu Poccuiickoii
Denepanuu

B. P. Bonos

Bcepoccuiickuii LeHTp MOHUTOPUHIA 1 MPOrHO3NPOBaHUS Ypes-
Bbl4aliHbIX CUTYauulii NPUPOAHOrO U TEXHOrEHHOrO XapakTepa
MYC Poccun (Lentp “AnTuctuxmus’”)

PesynbraThl aHann3a HabntofaBLINMXCS 3a NOCNefHNE Lecs-
TUNETUS U MPOTrHO3MPYEMbIX U3MEHEHUA KAMMaTa Ha Teppu-
Topun Poccuiickoii ®Pepepaummn ykasbiBaloT Ha BO3pacTaHue
BapnabesibHOCTY XapaKTEPUCTMK K/MMaTa, HTO, B CBOK O4e-
pefb, BEAET K POCTY BEPOSITHOCTU 3KCTPEMaJIbHbIX, B TOM HMC-
Jle OMacHbIX, MMAPOMETEOPOJIONMHECKUX SABIEHUIA.

B cBA3M C faHHbIMU YCNOBMSIMU NPOrHO3UPYIOTCS:

1. JanbHelumnii pocT CpefHerofoBOro KOJaMYecTBa OCafKoB,
NPENMYLLECTBEHHO B XOJIOAHbIA NEPNOL, YTO MOXET MPUBECTY
K YBENNYeHNo obbema CTOKa pek.

2. OTcTtynanue negHukos, obpasoBaHue rasiLmanbHbIX 03ep
1 BHYTPUSIEAHNKOBbIX EMKOCTEl, NPOPbIB KOTOPbIX MOXKET Mpu-
BOOANTb K CbOpMVIpOBaHVIIO CeNEBbIX NOTOKOB U, KakK Cneacrtene,
paspyLeHnto 06 bEKTOB SKOHOMUKMN.

3. PocT 4ncna gHeit ¢ BbICOKMMYN 3HAYEHUSIMU TEMMEPATYpbI



BO34yXa B JIETHUE Nepuofbl, BCIEACTBUE Hero BO3pacTaeT no-
»KapoonacHasi 0bCTaHOBKa 1 yXyALleHNE 3[40POBbS HaceneHus
c 3abos1eBaHMSIMN CEPAEYHO-COCYANCTON CUCTEMbI 1 OPraHoB
AbIXaHUs.

4. Pa3BuTre n pocT MHEKLNOHHBIX 1 NapasnTapHbIx 3ab0-
NieBaHuiA.

5. B cBsi3n c BbicOKMMYK TemnepaTypamu B JeTHWI nepuog,
MPONCXOAMT HAKOMJIEHNE 3arpsi3HSIOLLNX BELLECTB B aTMocde-
pe, YTO TaKXe HEeraTUBHO CKa3blBAeTCsl Ha 340POBbE Hacesie-
HUS.

Ocoboro BHUMaHUst TpebytoT BOMPOCHI, CBSI3aHHbLIE C MPO-
ueccaMun Aerpajaumm BeYHON Mep3/oThl B YCIOBUSIX rnobanb-
HOro MoTeneHus:.

OCHOBHBIMU HEraTMBHLIMU MOCNEACTBUSIMUA [JAHHOMO MPO-
Lecca siIBSIIOTCS:

1. PocT TemnepaTypbl Mep3/biX FPYHTOB U YMEHbLUEHUE UX
HecyLein cnocobHocTw.

2. 3HaunTenbHble n3MeHeHnst nangwadTa (BkatoHas nsme-
HeHUs pycna pek) n hopMnpoBaHne TEPMOKaPCTOBbLIX O3ep.

3. [ecTpykTMBHOE BO3AENCTBME MPOLECCOB, CBA3AHHbLIX C
nerpagauueli Be4HOU Mep3/oThl, Ha OOBEKTbI NMPON3BOACTBEH-
HO nHdpacTpykTypbl 1 MKX.

4. HeraTusHOe BVsiHNE NPOLLECCOB AerpajaLmn BEYHOW Mep3-
J10Tbl Ha BCE€ HAa3€MHbI€ TPAHCNOPTHbIE KOMMYHUKaLWN.

5. lNoBbiweHne yA3BUMOCTY 30H PaCMONIOXKEHUSI PafUoak-
TWBHbIX OTXOZOB.

6. Yrposa cyLuecTBOBaHWS HAaCENEHHbIX MYHKTOB.

7. BeposiTHOCTb packoHcepBauumn 3axOpoHeHMiA ocobo onac-
HbIX NHdeKLNi.

8. CokpalyeHre nepuoga efocTaBa Ha CMBNPCKUX pekax Ao
15-27 cyTok c 0HOBPEMEHHbIM YMEHbLUEHUEM MaKCUMAaJIbHO
TonwmHbl Abaa go 20-40%, a Takxxe 3HaUNTENIbHblE U3MEHEHUS
B CPOKax U MPOLLeCCax 3aMepP3aHusi U BCKPbITUS PEK U BOAOE-
MOB.

9. Bcnegcteue TexHonornyecknx ocobenHocTeli fobbiumn Hed-
TW N rasa Npu CKAaAblBaAOWNXCA KANMATUNHECKUX YCNOBUAX
NMpONCXO4MT Npocajka rpyHTOB n obpa3oBaHMe BOPOHOK, Hera-
TWBHO BAMSIOLMX HA YCTOWHYMBOCTb CKBa)KWHbI U HA3EMHOIO
obopyfoBaHus.

Cnepyet OTMETUTb, HTO XOTS1 KOJINHECTBO OMACHbIX SIBJEHMIA
kak npegnocbiiok HYC 3a nocnegHme rogbl MeET BblPaXkeHH bl
POCT, KOJINYECTBO BbI3BAHHbLIX MU "‘IC MOCTOAHHO CHW>XaeT-
cs1 bnarogaps pasBuUTMIO U COBEPLLUEHCTBOBAHMIO CUCTEMbI MPO-
rHO3VPOBaHUSI NPUPOLHbLIX U NpupogHo-TexHoreHHbix HC MYC
POCCVIVI, A TAaKX€ CNCTEMbI pearnpoBaHns Ha NPOrHO3bl.

2009ES000324R YCTHbIN

I's106abHBIN BYJIKAHU3M U CEICMUYHOCTD:
BekoBble TpeHABI U CBA3b C COJITHEYHOM 1
reOMarHnuTHON aKTUBHOCTBHIO

C. B. Benos!, W. M. LLecTtonanos?, E. M. Xapun?

TocypapcTseHHbIii reonoruyecknii myseii um. B. U. Bepuag-
ckoro PAH

2Vupexpaenne Poceuiickoii akagemun Hayk Feodbuznsdeckuii
ueHtp PAH
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1. AHanns Bapunaumii rnobanbHOro BynKaHW3Ma U ceicMumy-
HOCTM Ha MPOTSXKEHWNW NOCNEAHUX CTONETUI NO3BONSIOT Npes-
nofaraTb Hajnyue obLLEro BEKOBOrO LKA, NPOsiBISIOWErocs
B MOC/elOBaTE/IbHOM HapacTaHWW aKTUBHOCTU B €ro Hadase u
CHU>KEHUMN B KOHLE LK.

2. B BeKOBOM LK€ BYSIKAHNYECKON U CEICMNYECKOIA aKTNB-
HOCTM HaMevaeTcs 3 nepuoaa npumepHo no 33 roga, ANNTENb-
HOCTb KaXXAoro M3 KOTOPbIX KpaTHa TpeM ll-neTHUm uumknam
COJIHEYHOI aKTUBHOCTH.

3. TpeHAbl BEKOBOrO LMKJIa BYJIKAHNYECKON U celicMnyecKol
aKTUBHOCTMN MOJIOXKUTENBHO KOPPENNPYIOT Apyr € apyrom. B To
)KE BPEMSI C COJIHEYHOI N C Fr€OMAarHUTHOW aKTUBHOCTbIO BbISIB-
JleHa X oTpuuaTeNbHasi KOPPensiunsi, KoTopasi HapyluaeTcs B
nepuoabl MOLLHBIX CONHEYHbIX BCMbIWEK, KOrAa reHepupyoTcs
VNHTEHCUBHbBIE MOTOKM 3aPsiXKEHHbIX HaCTUL, B LUMPOKOM Auana-
30He 3Heprui.

4. YcTaHOB/IEHA MONIOXXUTENbHAS KOPPENSLNS SHEProBblae-
JIEHUI NpU 3eMNETPACEHNAX C YUCIOM MOLLHbIX 3eMeTpsice-
Huii (M>8), a Takxe 3HEpProBblAeNeHNA Npy BYJKAaHNYECKNX
n3BeEpXKEHUSX C 0bbeMoM BbibpackiBaemoro nenna. Obvem ns-
SINBLUECA N1aBbl NOJIOKUTENBHO KOPPEINPYET C OTHOCUTENBHO
cnabbivn semnetpsiceHusimn (6.4 > M >5.5 ) n ¢ BynkaHuye-
CKUMW N3BepKeHNAMU Hebonbiol sHeprum (E<10'" Ox.).

5. Mo)KHO NpefnonoXuTb, YTO CONHEYHAst aKTUBHOCTb, OMnpe-
Jensisi XapakTep reoMarHUTHbIX Bapuauuii, oka3sblBaeT TPuUr-
repHoe BO3AeliCTBIE 1 SIBNISIETCS CMYCKOBbIM MEXaHN3MOM, Bbl-
3bIBAOLWMM ‘CelicCMNYecKmii Wym”’, T.e. BO3HWKHOBEHME OTHO-
CUTeNbHO Cabbix 3eMJIETPACEHUI M aKTUBM3aLMIO BYJIKAHOB,
SHeprusi koTopbix He npesbiwaet 1017 Ixx. [Jns KpynHbIX 3em-
JIETPSICEHNI N BbICOKOSHEPTETUYHBIX BYJIKAHNHYECKUX N3BEPIKE-
HUIi Takasi CBA3b HE MPOC/EXMNBAETCS.

6. Moxoxunii xapakTep rnobanbHbIX Bapuauuii N TPEHOOB
CeNCMUYECKOW N BYTKAHNYECKOW aKTUBHOCTU, a TakKXe Haau-
4Yne KOPPENSILNOHHBIX 3aBUCUMOCTEl MeXAy HUMU yKasblBa-
IOT Ha BHYTPEHHEE €QUHCTBO SHAOMEHHOW aKTWBHOCTM 3emsin
B LIeSIOM, sABAsOLElics BUANMO CNeacTBmneM obuiero reodnsm-
4YecKoro npoLecca B COJIHEYHO-3EMHON CUCTEME.

2009ES000342R VCTHbIN

BoszaeiicrBue KocMHUYeCKOU MJja3Mbl Ha
aTMocdepy 3emJn

A. A. Kpneonyukunii

JNabopatopusi xumun n guHammkn atmocdepsl, LlenTpanbhas
asponoruyeckas obcepeatopusi (LAO), Pocrugpomer
(alexei.krivolutsky@rambler.ru)

YacTuubl BbicOknX 3Hepruli (B OCHOBHOM MpPOTOHbI), AOCTU-
ratowme 3emsn nocne ecnblwek Ha ConHue (NPOTOHHBIX BCMbI-
WweK) 1 nonagarowme B noasipHbie 0baacTy, Bbi3bIBAIOT NOHU-
3auunto aTmocdpepbl Ha BbicoTax Huxke 100 km. BozgelicTsue
Takoro TUMa MNPUBOAWUT K TaKWM MNOCNEACTBUSIM, KaK pe3Koe
yBeANYEHUE 3NEKTPOHHON KOHUeHTpaumn (1 copepxaHus apy-
rux noHos) B obnactu D noHocdpepbl, a TakxKe, Hepes Lenou-
KY VOHHO-HENTpPasibHbIX peakuuii, BOSMYLLEHUSIM HERTpasibHO-
ro coctaBa (B nepeyto o4epeAb AOMNOJHUTENLHOMY ObpasoBa-



HUIO OKNCNOB a3oTa u pagukana OH). TeopeTuyeckuii aHanns
nokasas, 4TO Ha Ka)kaylo napy MOHOB, obpa30BaBLUMXCA Npu
TOPMOXXEHUUN COJIHEYHBIX MPOTOHOB B aTMocdepe obpasyercs
npubnusnTenbHO ofHa MOJIeKyNa 'He4eTHOro asoTa’’ n gBe Mo-
nekynol OH. [danee 3Tn gononHuTensHble MOSIEKY bl MHTEHCU-
dULMPYIOT XMMUYECKNE KAaTaIMTUYECKME LUKIIbI PaspyLleHunst
030Ha:

NO + O3 — NO2 + Oz
NO3; + O — NO + O,
Net : O3+ 0O — O3 + 04

OH+0O —-H+ 0O,
H+ O3 — OH 4 Oq
Net : O3 + 0O — Oz + Oz

B nabopatopuu xumun u gunamuku atmocdepsl LAO BbI-
MOJSIHEH LKA PaboT Mo MCCIeA0BaHNS OTKIMKA HUKHER NOHO-
cdrepbl 1 030HOCEPLI Ha HaMbONEE MOLLHbLIE COSTHEYHbIE MPO-
ToHHble cobbiTusi (CMC) 23-ro ynkna aktusHoctn Connua. C
NOMOLLbIO T106aNbHbIX TPEXMEPHbLIX YUCAEHHbIX Mogeneli bbi-
NN peann3oBaHbl YucneHHble cueHapun Bo3aelicteust CMNC Ha
XUMUNYeCKnii CoCTaB, TemMnepaTypy u uupkynsuuto. [ns pacue-
TOB CKOPOCTE MoHM3aumu Bbiin NCNOb30BaHbl faHHbIE CyT-
Hukos GOES o noTtokax cosiHe4HbIX MPOTOHOB B Pa3/ivyHbIX Ka-
Hanax sHepruii. MNokasaHo, yTto Haubonee mowrblie CMNC cunb-
HO pa3pyLUatoT O30H B NOJSIPHOI cTpaTocdepe n Me3socdepe,
4YTO MPUBOAWUT K NU3MEHEHWAM LUPKYAALAN U TEMMEPATYPHO-
ro pexxuma, NpuYemM U3MEHEHUSI B LNPKYNALMM gocTuratoT bo-
Nlee HU3KUX LIMPOT M MOFYyT UMETb AOJTrOBPEMEHHbIE NOCies-
cTBUSi B 030HOChepe. MogenvpoBaHue nsmeHeHunii B obnactun
D unonocdpepbl nokasano, 4to B nepuog CINC snekTpoHHas KoH-
LeHTpauus yBenn4msBaeTcs Ha 3—4 nopsiaka BENUYUHbI, JOCTU-
rasi 3Ha4eHuii, xapaktepHbix gnsi obnactu F. Takum obpasowm,
NPOTOHHAA AKTUBHOCTb CO)'IHLla ABNAETCA OAHUM U3 d)aKTO—
poB, NPMBOAALMM K r10basbHLIM U3MEHeHUsIM B aTMocdepe
Semnu.

2009ES000365R YCTHBIN

Kaumarnuyeckne namenenns B FO>kHBIX
mopsix Poccun

A.T. Koctanoii!, A. U1. Tunsbypr!, C. A. Jlebenes?,
H. M. Hesnun3, H. A. LLlepemet!

"MuctutyT okearonorum um. M.MM. LLinpwosa Poccuiickoii Axa-
demun Hayk, Mockea, Poccus

2Vupexnaenne Poccuiickoii akagemun Hayk Meodbusmndeckuii
Llentp PAH, Mockga, Poccus

3KanudpopHuiickuii ynusepcutet, Jloc-Angkenec, CLLIA

Ha toxHbix mopsix Poccun (Heprom, Asosckom n Kacnuii-
ckom)B koHue XX — Havane XXI| Beka CylecTBEHHO MEHSANCh
MX OCHOBHbIE (PU3NYECKMNE N XUMUHECKUE KTMMATOODYCNOBIEH-
Hble NapameTpbl (TEPMUYECKNA PEXUM, YPOBEHb, CONEHOCTB),
a TakXe KoHLeHTpauus xnopoduana.

MoBbiweHne ypoBHst HepHOro mMopsi MpociexxnBaeTcs € Ha-
yana 1920—x rogos. C cepeautbl 1980-x 0HO CTaso CyLLeCTBeH-
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Ho bonee nHTeHcnsHbIM (0Ko10 2 cM B rog). B uenom B koHue
XX — Hauvane XXI Beka cpegHsisi rogoBasi TeMnepaTypa noeepx-
HOCTU ‘-lepHoro MOpPsA NOBbICUNACH. O,ELHOHaI'IpaB}'IeHHbIX n3me-
HEHUIi CONEHOCTMN B MOBEPXHOCTHOM CJI0€ 1 KOHLLEHTPaLMmM XJ10-
pocuina B 3TOT Nepuog BpeMeHn He BbisiBieHo. Hapsagy ¢ us-
MEHEHUAMU TEMNEPATYPbl HA KOHUEHTpauuto xnopocbvmna OKa-
3bIBaJIN 3HAYUTENbHOE BAUsIHME Bapuauumm ctoka [JyHas. B XX
BeKe Habatofanack AONrOBPEMEHHAS TEHAEHUNS K YBEJINYEHNIO
ctoka [yHas.

VpoBeHb A30BCKOro MOpsi CTajl UHTEHCUBHO YBENNYMBATb-
cs (aHanornyHo ¢ yposHem Yephoro mopsi) ¢ Hadana 1990-
x ropgos. TemnepaTypa nosepxHocTu mopsi ¢ 1920-x rogos fo
Hayvana 1980-x B cpefiHeM MepJIeHHO MOBbIWANAcCh, a 3aTeM
ee yBeJInYeHMe CTaslo B HECKOJIbKO pa3 bosiee MHTEHCUBHBIM.
B XX Beke Habntogannce nepuogbl CyLLECTBEHHOrO MOBbILLE-
HMSI CONEHOCTN MOPSsi BCJIEACTBUE 3aperynpoBaHuNs CTOKa pek
n knumaTuyeckux npuyunH. OgHako ¢ Havana 1990-x rogos pe-
FMOHAaNbHbIE NPOABNEHNA KINMATUHECKNX N3MeHeHN’ npueenn
K YMEHbLUEHNIO CONeHOCT A30BCKOro MOpsi A0 BEAUYMWH, Ha-
6t0paBLINXCA A0 3aperynnpoBaHmMsi CTOKa pek bacceiiHa mopsi.
C koHua 1970-x rogos cTok B bacceiiHe A30BCKOro Mopsi uMeeT
[OJITOBPEMEHHYIO TEHAEHLMIO K YBENHEHNIO.

B XX Beke go 1970 r. TemnepaTtypa nosepxHocTu Kacnus
MeJJ/IEHHO MOBbILLIANACh, a B KOHLE BEKA CKOPOCTb €€ MOoBblLLe-
Hus yBenu4dnnace B 5—10 pas. 3HaunTenbHbIE MHOrONIETHUE U3-
MeHEHUs CONEHOCTU HabNtoJaNNCh B OCHOBHOM B MEJIKOBOLHOM
CeeepHom Kacnuu, rge oHu obycnoeneHbl, rnaBHbIM obpasom,
n3meHeHnamu ctoka Bonru. B konue XX — Hauyane XXI Beka
Habntoganuck konebaHnsa KoHueHTpauuu xaopodunna. Jonro-
BPEMEHHbIX TEHAEHLMNIA He BbisiBNeHo. YposeHb Kacnus npetep-
neBan 3HaunTesbHble KonebaHusa B XX Beke, npumepHo oT —29
no —25,7 m B bantwniickoin cucrteme Boicot. Ero cunsHoe noHu-
>keHue Kk 1977 r. n cyliecTBeHHoe nosbileHne k 1995 r. npusenn
K 3aMETHOMY 3KOJIOrMHYECKOMY 1 3KOHOMUYECKOMY yLiepby.

2009ES000419R VCTHbIN

Tengeunuu paszsutusa 'YIC na npumepe I1O
ESRI GIS

A. JleoHos

000 “fata+”

Komnanus ESRI 3anumaerca paspabotkoii u BHeapeHuem
NPUIOXKEHN Ha OCHOBE reorpadnyeckoin nHdopmaunum ¢ Mo-
MeHTa ee ocHoBaHus B 1969 rogy B kadecTse hupMbl, crneyna-
NIN3UPYIOLLECS Ha NPOeKTax MO aHaIn3y 3eMJIeNosb30BaHNUS 1
nanawacdTHomy nnanumposaruto. C 1980-x rogoe ee gestens-
HOCTb U PECYPCbI LIEJINKOM COCPEeOTOHEHbI Ha pa3paboTke KoH-
LenTyasibHbIX OCHOB 1 nporpaMmHoro obecnederusi leorpacu-
veckux unpopmaumonHbix cuctem (MMC), n ¢ 3Tux nop oxa
npesBpaTWiacb B KPYMHENLYO Hay4YHO-NMPOU3BOACTBEHHYIO Op-
raHU3aunio No pasBUTUIO TEOPETUHECKUX W MPUKNAAHBIX ac-
nekToB [NC, npogBr>eHnto 3Tol TEXHONOrMN BO BCEM MUPE.

3a a1o Bpemsi ESRI n TMC Bbipocnn ot BbinoaHeHus cpas-
HUTEIbHO MPOCTBIX MPOEKTOB C MOMOLLBIO TaKMX CTPONTENb-
HbiX 610k0B (rpachyeckmx NPUMUTUBOB), KakK TOYKMW, JINHUN



U MOJINTOHBI, JO PELUEHNS] KOMMEKCHbIX 333y C UCMOJb30Ba-
HMWeM pa3BUTbIX Mogeseil AaHHbIx. KomnaHus npogosixkaet co-
BepLlueHcTBoBaTh TexHonoruto [VIC gns obcnyxumanus csomx
K/IVEHTOB, NOAAEPXKKM PaboT u ucciepoBaHnii B pazHoobpas-
HbIX chepax YesoBeHECKOl AeATENbHOCTH.

B HacTosiwee Bpems TexHonorusi M'NC na nnatdopme ESRI
pa3BMBAETCS MO CAEAYIOLMM OCHOBHbIM HaMpaBieHUsIM, MO-
STaMHO peajnsyeMbiM B HOBbIX BEPCUSIX MPOrPaMMHbIX Mpo-
ayktos cemeiictea ArcGIS:

e [NC n nayka — c nomowybto MNC nerye nousaTs u npo-
aHaNM3nNpoBaTh KOMMEKCHbIE CUCTEMbI, COAEPXKALLME BAXKHbIE
NPOCTPAHCTBEHHbIE KOMMOHEHTLI. [lnsi 3Toro npegocraensiercs
ocobbIli (reorpacpuueckmii) nogxon, Habop METOAOB U UHCTPY-
MEHTOB.

o KopnopatueHble TMC — npegocTaBnerne obluein nHdpa-
CTPYKTYpbl Ans co3ganus n passeptbiBanusi [VIC-pewwennii,
NO3BONSIOLLENA NEerko UHTErpupoOBaTh AaHHbIE N3 Pa3HbIX NOA-
pasgenenuii opraHusauun n obecnedunBatoLLein yaobHbIA npo-
CMOTP 1 aHann3 BCell NMEIOLLEACS NHPOPMaLMU.

o Cepeephble [VC — BHeapsieTcst pa3BuTas cpefa Asi npeao-
CTaBJ/IEHNS COBPEMEHHBIX CETEBbIX reorpaduHecknx nHgopma-
LIMOHHBIX CEPBNCOB Yepes3 LUMPOKUIA CMEKTP KANEHTCKUX Mpu-
JIOXKEHUN N KINEHTCKUX MIATGOPM.

o MobunbHble TMC — cozpaHne n NpoaBuMXKEHNE PasBUTbBIX
MNMC c ncnonb3osaHnem 6eCcnpoBOAHBIX TEXHONOMUY ANS NOBbI-
weHnst 3pDeKTUBHOCTI 1 MPOUSBOANTENBHOCTYN LEATENBHOCTY
opraHusauuii n ux noseBbIX, HANPUMEP PEMOHTHbIX, bpurag,.

e Kaprorpacus 8 N'MC — ycosepwencTsoBaHune dyHKLnO-
HanbHocTn MNC-nprnnoxennii nytem pobasneHnst cpeacTs co-
34aHUsI, aHaIN3a, PeAAKTUPOBAHNS KapT U reofaHHbIX, NPeao-
cTaBsieHnst 6osiee pa3BUTLIX MHCTPYMEHTOB MOCTPOEHUS, MOAM-
dumKauMm 1 pacnpocTpaHeHns KapTorpapuHecKnx MpomsyKToB
NpoecCcMoHanbHOrO Ka4YecTBa.

e Kaprorpaduyeckuii pecypc ArcGIS Online — obHoBneHnm
M nonosHeHne obLesocTynHbIXx 6a30Bbix kKapTorpadnyecknx
JaHHbIX N OaHHBIX JUCTAHLWOHHOIO 30HAMPOBAHUS.

2009ES000421R YCTHBbI

BricTpble n3MeHeHNs TIIyOMHBI MOPS B
0OCaJI0YHBIX bacceiiHax KakK CJIeJCTBUE
HOJHATUN U MOTPY>KEHUIl 36 MHOUN KOPbI

E. B. Aptiowkos!, M. A. Yexosny?

1VIHCTl/lTyT dusunkn 3eman PAH nm. O.FO. LLmugra, Mockea,
Poccus

2Mockoscknii FocygapcTsentbii YHusepcutet, Mockea,
Poccus

B reonorndeckom npownom rnybuHa mopsi B 0CafouHbIX
6aCCe|7|HaX 4aCTO MUCNbITbIBaJsla 3HA4YNTENIbHbIE N3MEHEHNS. BO
BpeMsi OCylueHusi wenbga Ha camom wenbde u B npuierato-
LMX K HEMY HacCTsX MOPCKUX bacceiiHoB hopMupoBanncy nH-
3bl necka n TypbuauTtos. OHu npeacraensaoT coboli HeCTpyK-
TYPHbIE IOBYLUKMN, B KOTOPbIX COCPEAOTOYEHBI KPYMHbIe 3anachbl
HedpTn 1 rasa. BonbwnHCTBO NnoByLek 0bpa30BanoChL B pesysib-
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TaTe U3MeHeHMii rybuHbl Mops ¢ amnanTtygamu go 100-200 m
N NPOJO/IKUTENBHOCTBIO 1-3 MJH. NIET, Tak Ha3biBaeMble, LUK-
Nbl TPETLErO Nopsiaka. MsyveHne sTnx namerenuii rnybuHsl Mo-
psi — O4HO M3 rNaBHbIX HanpaeneHuii B bacceliHOBOM aHanuse
n B reonorumn Hedpty n rasa. lNogaensiowee 6ONLLWNHCTBO KC-
cnepfoBaTesell CBSI3bIBAET TaKMe MSMEHEHNS C SBCTAaTUHECKUMM
dnykTyaumsimu yposrs Muposoro okeaHa. [lns oueHkn makcu-
MasbHbIX aMmanTys OayKTyaunii, KOTOpble MO UMETb Me-
CTO B PasfiMYHbIE Fe0IONMYECKNE 3MOXN, NPEAsIOKEHA HOBast
MaTemaTu4deckas mogesb. OHa onucbiBaeT nameHeHus raybu-
Hbl BOAbI NOA BAUSIHNEM PAYKTyaLuli ypOBHS OoKeaHa Ha Kapbo-
HaTHbIX nnaTtdopmax ¢ rnybuHoi soabl <10-20 M, ncnbiTbiBa-
IOLUMX TEKTOHUYECKOE MOrpyxkeHue. Y4nuTbiBalOTCA U30CTaTu-
Yeckasl peakLusi KOpbl Ha U3MEHEHNsI BOAHOW Harpyskum u Ko-
He4YHoe BpeMsi, Heobxoanmoe aisi 0bpa3oBaHUsi NOYB U KapcTa
Ha ocylwmBleMcst wenbde. Ha ocHose gaHHol mMogenu npose-
JEeH aHaNu3 JaHHbIX MO KJACCUYECKNM paspe3aM MeSIKOBOAHbIX
oTnoxeHuii Ha Tumate, B Mpubantuke, 8B BoctouHoii Cubunpn
n B gpyrux obnactsix. OH nokasbiBaer, 4To ¢ kemMbpusi no cu-
nyp (42-540 mnH. NIeT) u CO cpeAHero kapboHa Mo paHHIoW
nepmb (270-320 MAH. NeT) aMNANTYAa 3BCTATUHECKUX hAyK-
Tyauuii TPETbEro nopsiika B AEACTBUTENbHOCTU He MpeBbilwana
HECKOJIbKIX [eCATKOB MeTpoB. [lns Tex >xe anox psaaom uccrne-
fJoBaTeneil B 0cafiodHbIxX BacceiiHax BblnyM yCTaHOBAEHBI MHO-
ro4ncrieHHble n3meHeHus rnybunbsl mops Ha 100-200 m 3a Bpe-
MeHa 1-3 maH. net. pu cnabbix n3MeHeHUsIX YPOBHSI OKeaHa
OHU YKa3blBAlOT HA 4aCTOE MPOSIBIEHNE BbICTPbIX NOAHATWA 1
MOrpy><eHuii Kopbl Ha KOHTWHEHTasbHbIX niaTopmax, paHee
CYMTABLUUXCA [OCTAaTOYHO CMOKOWHBIMU B TEKTOHUYECKOM OT-
HOLLEHWUN. DTW Pe3yNbTaTbl YKasbiBalOT HAa TO, 4TO BOMbLINH-
CTBO HECTPYKTYPHbIX JIOBYLUEK B HepTerasoHoCHbIx bacceliHax
0bpa3oBanochk He B CBS3M C 3BCTAaTUHECKUMU DIYKTyaunsiMu
YPOBHS OKeaHa, a BC/IEACTBME ObICTPbIX BEPTUKAJIbHBIX ABUKE-
HWIA 3eMHOl Kopbl Ha nnaTdgopmax. OTcroga cnegyer, 4To co-
BPEMEHHAsi METOAMKA MOWCKa 3aexeli HepTU 1 rasa B Takux
NOBYLLUKAX HY>XAAETCsl B KOPEHHOM V3MEHEHUN.

2009ES000422R YCTHBbI

Oo6paszoBanue riiyOOKOBOIHBIX BIIAJINH HA
BOCTOKe AMepasuiickoro dacceiiHa B
pe3yJibTaTe KJIOTUTU3AIMNN HUXKHEN YacTu
KOHTUHEHTAJIbHOM KOPBI

E. B. ApTiowkos

NuctntyT dbusukm 3emnn PAH um. O. FO. LLmugra, Mockea,
Poccus

B paHHoii obnactu pacnonoxerbl xpebeT JlomoHocoBa, noa-
HsaTne MenpeneeBa n kotnosmHa Makaposa. Kopa 3aeck nmeet
MoLHOCTb 15-30 KM 1 BKIKOYAET FPaHUTHbIA CIO TONLLMHOIA
OT HECKONbKUX KuiomeTpos fo ~10 km. Mo aTum npusHakam
psp uccnepoBaTenell OTHOCUT ee K KOHTUHEHTasibHOMY Tumy.
[pyrue aBTopbl CHUTAIOT, H4TO 3TO OKEaHMYeCKasi kopa, obpa-
30BaBLUasicst BOAN3M OCell CNpeAnHra Ha ropsivmx NsiTHax Tuna
Ncnangckoro nstHa B Atnantuke unn nnato OnTor [Jxkasa B
Tuxom Okeane. Nocne npekpalieHnsi akTUBHOCTN MaHTUIAHO-



ro NAOMa, NUTAKOWEro ropsivyee NATHO, NOrpyxeHne obpaso-
BaBLUEKCS HAa HEM OKEaHUYECKON KOpbl MPOUCXOLUT B TEYeHne
~80 MJIH. JIET CO CKOPOCTLIO, BbICTPO yObIBatOLLEN BO BPEMEHN.
Cyas no paHHbIM rnybokoBogHOro BypeHusi, ABUXEHUS KOpbl
Ha xpebTe JloMmoHOCOBa pa3BMBaNCh COBEPLUEHHO UHLIM Obpa-
30M. B nosgHem meny n naneorene Kopa 34ech B OTCYyTCTBUE
BYJIKQHUYECKOV aKTUBHOCTU B TeueHne ~80 MAH. SIeT NOYTU He
UCNbITHIBaIA NOrPY>XEHUSI N OCTaBanach B6N3KU yPOBHS MOPSI.
3a 370 BpeMsi OKeaHM4YEeCcKasi KOpa Ha OCTbIBAIOLLEM FOPSIHEM
naTHe norpyswnack 6bl fo rnybuxsr 2000-3000 m. B muouene,
KOTAa NOrpy>KeHne OKEaHNYECKOl KOpPbl YXKe 3aKOHYUNOCH bbl,
Ha xpebTe npousowwio BbICTpoe norpy>xxeHue ¢ obpasoBaHuem
BnaguHbl ¢ rnybuHoii soasl 1-3 km. B oTcyTcTeue cunbHoro
PaCTSXKEHUSI, TAKOE MOrPY>XEHNE MOIIO NPON30ATN TONBKO Ha
KOHTUHEHTANLHON Kope B pe3ysibTaTe nepexoga rabbpo B ee
HUXKHEN YacTu B bonee NAOTHbIE 3KAOTUTLI NpU UHpUALTPa-
LMn akTUBHOrO hitonga us HebobLWOro MaHTUAHOrO NJtoma.
Cﬂ0|7| SKJIOFrNTOB C BbICOKUMUN CKOPOCTAMU NPOAOJIbHbIX BOJIH
3aneraeT B paccmaTpusaemoli obnactu nog pasgenom Moxo.
Oparvposanune Ha nogHsiTun MeHgeneesa no3sosnno nocTpo-
UTb Pa3pe3 0CafOYHbIX MOPOA C MO3LHEro CUNYpa MO PaHHIOK
nepMb. 3a ~80 MAH. NeT Ha OCTbIBAIOLLEA OKeaHUYecKol u-
Tocdhepe rnybuHa mops 3geck gocTurna 6ol 2-3 km. B pgeii-
CTBUTENIbHOCTU B TEYEHME BCEro YKa3aHHOro Mepuoaa Bpeme-
HU npogo/kuTenbHocTbio 190 MaH. neT nogHsiTue Mengenee-
Ba MOYTM HE MOrPYyXXasioCb U B OTCYTCTBUE BY/IKAaHU3Ma OCTa-
Basiocb BO/IN3M ypOBHS MOpsi. TO yKa3biBaET Ha TO, YTO ero
KOpa TaKXe OTHOCUTCS K KOHTWHeHTanbHomy Tuny. B koTno-
BuHe MakapoBa, pacnonoxeHHoii mexxay xpebrom JlomoHocosa
n nogHsatuem Mengeneesa, rnybuHa soasl gocturaet 3—4 km.
DTu raybuHbl b JOCTUrHYTHI 32 nocnearune 16 maH. ner, a
[0 5TOro AaHHas obnacTb pacnosnaranack B6AU3M ypoOBHSA MO-
psi. Takoe BbICTpoe NOrpy>xeHue B OTCYTCTBME 3HAYUTEBHOMO
PacTSXKEHNS MOFAa UCMbITaTb TONILKO KOHTUHEHTaNbHAs KOpa,
6a3anbTOBbLIV CJIO KOTOPOI NCMbITAN SKJAOTUTU3ALMIO MPU UH-
rnbTpaummn n3 MaHTUM akTUBHOro hatonaa. Takum obpasom,
KOHTUHEHTaNbHAs KOpa CyLeCTBYeT BO BCeli BOCTOYHON 4YacTu
Amepasuiickoro baccelina.

2009ES000423R VCTHbI

Cucrema ynpaBJyieHUus
CIeUaAJIN3UPOBAHHBIMU BUPTYaJbHBIMU
yCTpoOIicTBaAaMHU C MeXaHN3MaMu aKTUBHOTO
pacnpe/iejieHrsI BIYNCINTEIbHBIX PECYPCOB

A. A. Mockosckuii, A. HO. lNepeuH

NHcTnTyT nporpammubix cuctem, Mepecnasnb-3anecckuii,
Poccus

B nocnegnHee Bpemsi Bce 6onbluyto NOMYAsipPHOCTb MOJyHa-
€T noAxof, Npu KOTOPOM MporpaMMHoe obecnedeHne pacnpo-
CTpaHsieTCsl B BUAE T.H. BUPTYyasbHbIX UHCTpymeHTOB (virtual
appliance). Takue nHCTpyMeHTbI NpeacTaBasioT coboii 3apaHee
HaCTPOEHHYIO 1 rOTOBYIO K paboTy napy “BupTyasibHasi mMawiu-
Ha" n “nonb3oBaTenbckoe npunoxerune’. Ons Toro 4Tobel BOC-
NoJIb30BaTbCA UM, MOJb30BATENIO AOCTaTOYHO BCEro JNLb 3a-
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NyCTUTb BUPTYasbHbIA MHCTPYMeHT. B koHTekcTe pug ncnons-
30BaHNE BUPTYaSibHbIX UHCTPYMEHTOB MO3BOJSIET CYLUECTBEHHO
YNPOCTUTL MPOLECC yNpaBieHnsi KoHguUrypaumeii y3i108 rpuga
W pacnpefeneHnst 3agaq.

B pamkax Hawero nccnegosanusi paspaboraHa cuctema Bup-
TyanbHble CepBurchbl, KOTOpasi NO3BOJISIET Pa3BOPaAYNBATL N Y-
PaBASATbL Pa3fMYHBIMU BUPTYabHLIMU MHCTPYMeHTamu. B yacT-
HOCTU, BbINKM pa3paboTaHbl U NPOTECTUPOBAHbLI TaKME CEPBUCHI
Kak Beb-caliT ¢ kaptorpacuyeckum cepeucom MapService un
BbIYUCANTENbHBIN cepBMC Ha ba3e cucTembl ovepegeli 3agad
X-Com, paspaboranHoii 8 HUBU MI'Y um. M. B. JlomoHoco-
Ba.

OCHOBHBIMU OTANYUTENBHBIMU OCOBEHHOCTAMU CO3AaHHOM
CUCTEMBI ABASIOTCS:

1. icnonb3oBaHme K1acTEPHbIX YCTAHOBOK B KaYecTBe anna-
paTHoii naaTdopmbl.

2. BoamoxHocTb chopmuposaHme “'BupTyansHoro knacrtepa’
N3 BUPTYaNbHbIX MaLUWH.

3. ABTOMaTNYeCKOE yNpaBieHne KOANYeCTBOM PecypCcoB, f0-
CTYMHBIX MPUSOXKEHNIO.

B HacTosiwuii MOMEHT BepeTcs ucciepoBaHme niatopmbi
Unicore 1 npoekTUpoBaHue COOTBETCTBYIOLUX PaCLUMPeHIii cu-
ctembl BuptyansHisie CepBuchl ansi nocnegyrowero ncnosb3o-
BaHWs1 pa3paboTaHHOrO MHCTPYMEHTapusi Ha CynepKOMMblOTe-
pax cemeiictea CKU®.

2009ES000424R VCTHbIN

MexxayHapOoaHBI MHCTUTYT ITPUKJIATHOTO
CHCTEMHOIO aHAJN3a U DJIEKTPOHHDIN
reocdusunveckuii roga: BozmoxkHocTu
WHTErpalum

A. B. Kpsixkumckuii

Me>xayHapoaHbIli UHCTUTYT NPUKAAAHOIO CUCTEMHOFO aHanu-
3a (IIASA), Nakcenbypr, Asctpus

Joknag npeacTaBasieT KOHLEMUUIO, MUCCUIO N Hay4HYHO
cTpaternto MexxgyHapogHOro WHCTUTYTa MPUKAAGHOMO CU-
ctemHoro aHanusa (IIASA), a Takxe npumepbl nccriefoBaTesb-
CKNX MPOEKTOB, B TOM YWC/E MNPOEKT O MEPCNEKTUBAX AONrO-
CPOYHOrO 3KOHOMUYECKOTO Pa3BUTUSI B KOHTEKCTE rNobanbHbIX
KAMMATUYECKUX W3MEHEHUN, MPUIOXKEHUS CETEBOro aHanu3a
K oueHke 3heKTUBHOCTU BSHEPreTUHecknx WHGPaACTPYKTYp
u ap. B 3akiodeHnn aHoHcupyeTcs HoBasi mccnefoBaTesib-
ckast nanumnaTuea [IASA “DkctpemansHbie cobbiTus”, KoTopas
MOXET NPEeACTaBAATb WHTEPEC A/t NPorpaMM DAeKTPOHHOro
reohr3M4ecKoro roga.



2009ES000338R CTEHOOBbIN

O maremaTu4eckoii popmasiu3aiiumu
no/100us 3anuceii 3JIeKTPUIECKOTo U
ceiicmuueckoro curiasnos (Kopuudckmnii
3aymmB, I'penust)

M. . Kosanenko!, A. [1. MBuwmann?,

LLI. P. Boroytannos?, M. Beprap?, XK. 3noTHukn*

"Mucturyt dusukn 3eman um. O. KO. Lmugra PAH
2Teodpusnueckuii uentp PAH
3UnctutyT dusmnkm Semnn (Mapux, ®Ppanuuns)

4NabopaTopus BYJIKAHONOrMM YHUBEPCUTETA
Knepmon-®eppana (Ppanuusi)

PaccmaTpuBatoTcsi celicMunyeckme u aeKTpUHeCKne 3anucu,
cAenaHHble B OfHOW TO4YKe U npefcTaBastowme coboii Habo-
pbl ANCKPETHbLIX CUrHaNoB. YacTo celicMynyeckne 3anmcu noxo-
XKW Ha SNEKTPUHECKNE, 0CO6EHHO B MHTEPBaNax NpoaoJibHbIX
BOJIH A/1s1 Cnabbix 3emneTpsiceHunii. 3ajlada COCTOSAIA B HAXOXK-
LEHVUN NepefaToqHOl hyHKLMN MeXay STUMU ABYMS 3anmncs-
MU B yKa3aHHOM uHTepBane. B pabore ucnonbsyercs uHtepno-
naums JlarpaH»ka, no3Boasiowasi No MMerLLeics ANCKPETHO
3anmMcu BOCCTAHOBUTbL peasibHbI CUrHan C ftoboli cTeneHbto
AUCKpeTn3auuu.

OcHoBbIBasicb Ha MeToAax Teopuu nepegadn ungopmauum,
B paboTe nocTpoeHa dpopmanbHas aHaIUTUYECKas 3aBUCKU-
MOCTb, BblpaKaloLLlas 3/IEKTPUHECKYIO 3anuncb 4epes celicmu-
yeckyto. McxopHas dopmyna (nepegaTtodHas dyHkuus) npes-
cTaBnsieT coboii cymMmy Lesibix hyHKLMIA SKCMOHEHLNANBHOTO
Tuna u 4OBOJIbHO cioxHa. OgHako ee aHaIM3 NOKa3bIBAET, YTO
N3 Hee MOXHO BbIAeNNTb F1aBHYIO 4acTb, KOTOpasi 3anunchbiBa-
eTCcsi BeCbMa MNpocTo

E(t)

kS(t—a) . (3)

3pecs E(t), S(t) — psgbl Jlarparxa fjisi SN1eKTPUHECKOro U
celicMUY€eCKOro CMrHanoB, ¢ — Tekywas koopanHaTa (Bpems 3a-
nucu). Mapametpbl a n k obecnedqnBatoT MUHNMAIbHOE YKII0-
HEHME peanbHOll N BOCCTAHOBAEHHON 3anuceli B meTpuke Lo.
OHun BbIBUPANUCh Kak CpeaHNe Ha OCHOBE HECKObKMX “‘AocTa-
TOYHO xopowux’ 3anuceil 3NEKTPUHECKOrO U CEACMUYECKOro
CUMHaNoB.

JocTonHcTBOM Takoro nogxopa sIBASIETCS TO, HTO ANS aHa-
JIN3a CUTHAJIOB YAAETCS NPUBJIEYb annapaT Teopun Lenbix tyH-
KLUl SKCMOHEHUMANLHOrO TUna.

3ametum, 4to ecnm a mano, To dopmyny E(z) = S(x —
a)k MoXHO npeobpa3oBaTb K BUAY HE WMEIOLLErO CMELLEHUS
aprymeHTa

E(z) = k(S(z) — aS'(z) + %S”(m) T (4)

PaboTa Bbinontena npn nopgepxke POPU (rpant no. 09-
05-00767-a).
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2009ES000357R CTEHOOBBbIN

ITpumeHeHne MeKANCIUTIIINHAPHON 6a3bI
JAHHBIX Jisi TIOCTPOEHUS TN'e€0IMHAMUIECKUX
MoeJieii aKTUBHBIX KOHTUHEHTAJIbHBIX
OoKpauH 3eMJIn

A. T. Poagnukos, H. A. Cepreesa,
J1. T1. 3abapuHckas

Vupexgenue Poccuiickoii akagemun Hayk [eodmsunyecknii
ueHTp PAH, Mocksa

CoBpeMeHHbIl 3Tan pa3BuTUsi HAayK O 3emJsie XapakTepusy-
eTcs OCO6bIM BHUMaHNEM K NCCNeOOBAaHUIO rny6|/|HHoro CTpoO-
€HUS NJIaHETbI, BbI3BaHHbLIM HEODXO4MMOCTLIO pelleHunst Teope-
Tu4ecknx npobnem reogmHamukuy, 3PPEKTUBHOrO MPOrHO3U-
POBaHNA CKPbITbIX Ha rny6|/|He NONE3HbIX UCKOMAEMbIX, N3Yy-
YeHUsi BOMPOCOB CEMCMMUYECKOV OMacHOCTU, MPeAcKasaHus u
yMmeHblueHust yuwiepba oT cTuxuiinbix bencteuii, B 0cobeHHO-
CTn TeX, KOTOopble OGyCﬂOBﬂeHbI 3EMNIETPACEHUAMN N N3BEPXKE-
HUAMU BYJIKAHOB, a TakKXe M3y4eHust npobnem, CBsA3aHHbIX C
coxpaHeHuneM okpyxatowleli cpegbl. OcobeHHo onacHbiMU Ans
NPOXWNBAHUA HACENEHUA ABNAIOTCA KOHTUHEHTAJIbHbIE OKpau-
Hbl, KOTOPbIE XapaKTEPU3YIOTCsl BbICOKON CEMCMUYHOCTbLIO, BYJI-
KaHW3MOM 1 APYrMMU MPUPOAHbIMU KaTaknuamamu. [Nprmep-
HO TPeTb HacesneHUsi 3eMIn XXNBET Ha TEPPUTOPUN KOHTUHEH-
TafibHbIX OKPanH, IBASIOLLMXCS 30HaMu pucka. B ceasu c atum
KOHTUMHEHTaJIbHbIE OKPAUHbI SIBASIKOTCSI OOBEKTaMN [ETaIbHOMO
N3yHeHNsA No MeXAYHAapPOAHbIM N HAaUWOHAJIbHbIM reocbm3|/|l4e—
CKMM MPOEKTaM.

PesynbraTbl nccienoBaHuii Mo 3TUM MpPOEKTaM SIBASIKOTCS
OCHOBOI ans coctasneHus VHcpopmaymoHHoii Mexaucuymnnm-
HapHoii 6a3bl JaHHbIX, KOTOpasi MOXeT OblTb MCMOJb30BaHa
LJ151 NOCTPOEHUSI FTEOAUHAMNYECKUX Mogeeli rybuHHOro cTpo-
€HUA aKTUBHbIX KOHTUHEHTAJIbHbIX OKPauH 3eMJ'IVI. 5333 AaH-
HbIX BKJIIOYAET: reosoro-reomsnyeckne napameTpbl 3eMHO
KOpbl U BepxHeli MaHTUM B UU(POBOM BUAE, NPOCTPAHCTBEH-
HO pacrpefesieHHble C reorpadOnHecKoi KOOPANHATHO NPUBA3-
koii. B Hee BxoaaT faHHble baTumeTpun, ceiicmonorum, rnyomH-
HOro CEeNCMUYECKOro 30HANPOBAHUS, TPABUMETPUN, TEMJIOBOMO
NOTOKa, MarHUTOMETPUN, recsiornn, NeETPoNornn, pesynbTaToB
reoNorn4ecknx n reopnsnyecknx CbemMok, bypeHus Ha cyue un
Ha MOPCKOM AHE, AParvpoBaHunsl, XapaKTEPUCTUKA MIyOUHHbBIX
passiomMoB, pudTOB 1 NaneopudToB, APEBHUX U COBPEMEHHbIX
CyDAYKLMOHHBIX 30H, MarMaTM4ecknx popMaLnii U BYJIKaHOB,
MONE3HbIX NCKOMaeMbIx 1 0bnacTeil cogepalmx HedTsiHbIE 1
ra3oBble MECTOPOXAEHUS!, aCTEHOCEPHbBIX AUAMNMPOB 1 30H Ya-
CTWUYHOrO MNJIaBJIEHNSI B BEPXHEW MaHTUM, CEACMUYHOCTH, Fay-
6uHHbIE TemnepaTypbl B inTocdepe U apyrue aantsle. Ha oc-
HOBE KOMIMJIEKCHOIO aHa/in3a BCEX STUX AaHHbIX pa3paboTaHa
METOAMKA MOCTPOEHUSI re0AMHAMUYECKUX MOZENeli aKTUBHbIX
KOHTUMHEHTasbHbIX OKpanH Boctoka EBpasun, oxeaTbiBatowymx
peruotbl OxoTckoro, AnoHckoro u Punnnnunckoro mopeii. Nh-
dopmauoHHas MexaucumnamHapHasi 6asa gaHHbix bbiia npu-
MEHEHa NMpY NOCTPOEHUN MOZENN FYONHHOrO CTPOEHUSI JNTO-
cepbl nog Hedbreropckom semneTrpsiceHnem, npovsolwiesiiem
Ha octpoBe CaxanuH 28 masi 1995 r., korga 6b1 paspyieH
Lenblii ropog.



2009ES000346R CTEHOOBbIN

NudopMalimoHHO-COTOBasI CTPYKTYpPa
JUHIBUCTUYECKOro obecriedeHnsi B HaAyKax O
3emMJiie B INIOOAIBLHBIX cCUCTEeMaX

A. B. Becenogckuii, 1. A. KysbmuHa

VHCTUTYT reonornu pyaHbIx MeCTOpoXAeHWid, netporpacuu,
munepanorun n reoxumun PAH, (UTEM PAH)

B 6onbwux mHMOPMaUMOHHBIX cucTeMax B obnactu Ha-
YK 0 3eMne NMHIBUCTUYECKME CPEACTBa AOJDKHbI obecnedu-
BaTb BO3MOXHOCTU BbINOJIHEHNSI KOMMJIEKCHbBIX 3aMpPOCOB MOJIb-
30BaTeNsl, PELUeHNs] UCCNEROBATENbCKUX 3ajad, JUKBUAALNIO
NpobefibHbIX 3HaHWI, B TOM 4YuUCie C WUCNOb30BaHUEM Ca-
60chbopMann3oBaHHbIX gaHHbIX MeTauHdopmaunn. B kauecTse
pasBUTUS nUCCNefoBaHUl B obnacTn MHTErpauun AaHHbIX re-
TEPOreHHbIX WCTOYHUKOB MH(OPMaLUK, pelleHnsl NouCKOBbIX
3a7a4 Ha OCHOBE MOCTPOEHUS B3aUMOCBSA3elA yHUDULMPOBaH-
HOrO TEPMUHOJIOMMYECKOTO OMNUCaHNSl JaHHbIX MpeaJsiaraeTcs
NHGOPMALMOHHO-COTOBast CTPYKTYpa JIMHIBUCTUYECKOro obec-
neyeHusi B obnactum Hayk o 3emse.

NHdbopmaumorHo-coToBasi CTpyKTypa npegnosaraert nepap-
XNYECKYIO KNacCUPUKALMIO U NOCTPOEHME TEPMUHONOMNYECKNX
OHTONOMMIA B 3aBUCMMOCTM OT 3ajay pellaeMbiX reosornye-
CKUMU JUCLMNIVHAMU BO B3aUMOCBS3W C YPOBHEM MpenCTaB-
NeHnst fanHbiX (BoKyMmeHTOrpadpryeckum 1 haktorpadpusde-
ckuM). VHUpUKauusa gaHHbIX Npy HDOPMALMOHHOM KOMMJIEK-
ToBaHUK obecrneynBaeTcs MCNONb30BAaHUEM EAUHON CUCTEMbI
aBTOMATN4ECKOTO NHAEKCUPOBaHMUS (BBOA, MONCK 1 BbIBOZ, faH-
Hbix). CnoBapb cMCTEMbl NpesycMaTpUBaeT CCbIIKKU Ha oble-
MPUHSTBIE KNACCUPUKATOPBI U TEPMUHONOINYECKIME CUCTEMBI 1
ANHAMUYHOE NOMNOJHEHNE CNeLNNYHBIMIA UCCNEeL0BaTENbCKI-
MU AaHHBIMU.

OCHOBHOIA MPUHLMN NHAEKCMPOBAHUS JOKYMEHTa — OTHece-
HMe UHGOPMALMOHHBLIX MPU3HAKOB LOKYMEHTA, NPEeACTaBJ/IeH-
HbIX B OMMCaHUN, K TEMAaTNYECKOR 0bnacTi ANCUNNAUHBI HayK
o 3emne n Knaccy pewaembix 3agad. Pasgenenve nidopmarm-
OHHOrO MOTOKa W €ro AvHamu4yeckas knaccudukaymst npovc-
XOAAT Ha OCHOBE MPUHAANEXHOCTU AECKPUNTOPOB, 0bo3Hava-
OLMX TEPMUHBI NpegMeTa, obbekTa, METOLOB UCCAef0BaHUS,
UX rpynn K OB6beKTHO-OPMEHTUPOBAHHO U JIOFMYECKN B3aNMO-
CBSI3aHHbIM KacCaM TEMaTUYeCKoN nan reorpadpnyeckoit nex-
CUKU, OTHOCSILLENRCS: K crneunduyeckum TepMmHaM — onpege-
ANTeNnsiM NpeaMeTHOl obnacTu; koHkpeTHol cpepe (aTmocde-
pa, rugpocdepa, buocepa, TexHocdepa, aCTPOHOMUS, KPUO-
ccbepa n np.) wan BuAy NPUPOAHBLIX N AHTPOMOrEHHbIX Onac-
HocTeli (MexaucumnanHapHsle obnactn). Mpn 3ToM KOHTEKCT-
HOe MpeAcTaBfieHMe 3afad, pellaeMbiX B paMKax onpegeneH-
HbIX AWCUWMINH, NPEACTABJEHO HETbIPbMSI B3aWMOCBSI3aHHbI-
MM KJlaccamu:

1. NayyeHne n MeToabl N3yYeHUs BELLECTBEHHOrO COCTaBa,
rEOXVMMNYECKUNX, MUHEPANOrHECKINX, NETPONIOrNHYECKNX Xapak-
TEPUCTMK MUHEPAJIOB, NOPOA, Mopdonornm 1 NociesoBaTeb-
HOCTU 3aeraHnsi pygHOro Tena u Apyrux ocobeHHoOCTel, CBsi-
3aHHbIX C COBPEMEHHbLIM Pa3MELLEHNEM U COCTABOM r€OsOru-
4YecKnx OObEKTOB.

2. NayyeHne reonornyecknx npoueccos W UX 3BOMOLUN B
3eMHOl KOpe U rNyBUHHBIX CNosIX.
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3. N3sy4eHue pacnpocTpaHeHust 1 nocienoBaTensHocT ob-
pa30BaHMs eONOrMYECKMX HAMIacTOBaHUi M Ap. reosornye-
CKNxX Ten.

4. MpuknagHble NpobiemMbl: MPOrHO3 NOMCKA NONE3HbLIX UCKO-
MaeMbIX; WHXXEHEPHbIE N3bICKAHNSA MPY NJAHUPOBAHNMN 1 CTPO-
NTENBCTBE NOA3EMHbLIX N HA3€EMHbIX OG'beKTOB; MNPOrHO3 N aHa-
NIN3 NOCAEACTBUIA MPUPOAHBLIX U aHTPOMOreHHbIX KaTacTpodu-
YECKUX SIBNEHWIA.

VlHTeran,VI;I AaHHbIX ONA peWeHNsA MNPakKTUHeCKUuX 3afad
CBsi3aHa C MCMOJIb30BaHNEM JaHHbIX, METOAOB 1 MOAENENA: BHYT-
pYNpeaMeTHbIX, BHYTPUANCUUMINHAPHBIX, MEXANCUMUMNINHAP-
HbIX CMEXHbIX ANCUUNJINH.

[paHuUbl TEMaTUHECKUX COT, B NEPBYIO O4epelb, Ha BbICLLNX
YPOBHSIX, COBMajatoT C COOTBETCTByOWMMU kogamu [ocypap-
cTBEHHOro pybpukatopa, a Habop coT onpegensieT TemaTuye-
CKyIO 0BNacTb peleHnst KOHKPETHOW KOMIMJIEKCHOW reosoruye-
ckoli 3afauyn.

Taknm obpazoM, nHpopMaLMOHHO-COTOBasH CTPYKTypa obec-
neymBaeT:

— Bosiblne BO3MOXHOCTM B MOHWMaHUM OHTOJIOMMIA cnabo-
CbOpMaJ'II/I3OBaHHbIX AaHHbIX MeTaOI'IVICaHVIﬁ, HeonpeaeneHHbIX
NOHATU N TEPMUHOB MEXANCLNMINHAPHBIE NCCNEA0BaHNA, 3a
CHET KOHTEKCTHOro MpefCTaB/ieHNs Yepe3 3aJaqu, peLlaemMble
CUCTEMON, N C Yy4eTOM TeMaTUYeCKOW nepapxmu;

— PELUEHUs MPAKTUYECKNX N UCCIEefOBaTENbCKNX 3a4aq MNo-
CPefCTBOM MCMOJIb30BaHNS 100asibHbIX CUCTEM Pa3HOMIAHO-
BbIX AaHHbIX B HayKax O 3eMJ'|e;

— BO3MOXHOCTW B3aUMOCBSI31, JOMOJIHEHUSI U MOMOJIHEHUS
0bLLENPUHATLIX KNAaCCMPUKaTOPOB;

— peLueHmne 3a4a4 OLEHKU TeMaTU4eckol 611M30CTn JOKyMeH-
TOB.

2009ES000371R CTEHAOBLIN

ObHapy>keHre U aHAJIU3 TeOMArHUTHBIX
COOBITUIT MeTOAAMU HEYETKOU JIOTUKU

P. KynbunHckuii, E. Xapun, W. LLectonanos,
C. ArasH, L. Boroytguros, A. Buwmnanm

leodpunznyecknii Llentp PAH, Mockea, Poccus

[eomariuTHoe none ucnbiTbiBaeT QAYKTYaUUN PasinyHbIxX
BpeMeHHbIX MacwTabos. C Lenbio onucaHusi MarHUTHON ak-
TWBHOCTU B MJaHETapHOM MacwiTabe yupexxaeHbl reoMarHuT-
Hble MHAekcbl: cyTouHblli C-nHpekc, Tpexdacoeoit Kp-nHgekc,
Yacosble ungekcol Dst, AE n gp.

OTMeTUM, 4TO NpY BBEAEHUU STUX NHAEKCOB OCHOBHOIA bbina
naest — AaTb OAVHAKOBYHO OLLEHKY OTHOCUTENBHON CUlbl BO3MY-
weHuli Ha pasHbix obcepBaTopusix. Ho 6onee getansHoe nsy4ye-
HMe MOPOIOrMN FEOMArHUTHbLIX BO3MYLUEHUA N UX UCTOYHU-
KOB MOKa3aso, YTO UCMOJIb3yeMble B HACTOSIBLUEE BPEMSI BCe-
BO3MOXHbIE€ WHAEKCHI FEOMAarHUTHON aKTUBHOCTW XapakTepu-
3YIOT aKTUBHOCTb FEOMarHWTHOrO MOJISt HE MO BCeli NOBEPXHO-
ctn 3emnn, a oTAeNbHbIX ee pernoHoB. pu nccnegosannn e
COIHEYHO-3EMHbIX SIBIEHNI NOsIBUNACh HEODXOAMMOCTb OfHO-
BPEMEHHOIO OMPEeAEsEHNS BEINYNHBI BO3MYLLEHHOCTU reoMar-
HWTHOrO MOAS MO BCemM 0obCepBaTOPUSM MUPOBOWA CETU CTaH-



uuii, T.e. BBEEHME HOBbLIX MapaMeTpOB, HE3aBUCUMBbIX OT reo-
MarHUTHbIX WWPOT 1 AONTOT.

[ns pewenHns 3Toin npobiemMbl npegnaraeTcst NCNob30BaThb
HOBbIi reoNH(OPMaLMOHHbIT NMOAXOA, co3faHHbIA B [eodn3u-
yeckoMm Llentpe PAH, — “lnckpeTHblii MaTeMaTMyeCKuii aHanns
(AMA)". OMA ocHoBaH Ha MeTOfaX HEHETKON JIOMVKU, NPeaHa-
3HayYyeH AJ11 U3YYEHUs MHOrOMEPHbIX MacCUBOB U BPEMEHHbIX
psgos, B HactHocty anroputm FCARS.

FCARS — 3To nonbiTka MOAENNPOBaHUS JIOTNKU WHTEPMpe-
TaTopa, pacrnosHatoulero “Ha rna3s’ aHomasum Ha 3anucu, C ue-
NIblO ee JalibHelillero aBTOMaTU3MPOBAHHOMO MCMOJIb30BaHUS
ONs aHanu3a BoNblUMX MACCUBOB JaHHbIX, HE MOAAAOLLNXCS
py4Hoii 0bpaboTke. DTOT anropnTM AaeT OLEHKY rpaHuUL, uc-
KOMbIX aHOMaJINiA U OCYLLECTBASET UX MOpOOrM4eCcKnii pas-
6op B BMAE HayvasbHON, LEHTPasibHOW M KOHEYHOl cTtagmii
BbIJE/IEHNEM CUJIbHBLIX 1 Cabbix a3 B LeHTpasibHOW CTaguu.
HocTtatouHas “rubkocts’ anroputma obecnedmnsaeTcss nocpea-
CTBOM LUMPOKOTO Habopa “BbiNpsiMaeHuii’, BO3HUKaOLWMX Npu
MoaennpoBaHuy paboTbl MHTepnpeTaTopa.

B pesynbtaTte BbinosiHeHnsi paboTbl, Ha OCHOBE anNrOPUTMOB
BbIJENEHUSI 1 aHa/M3a aHOMaNuli Ha BPEMEHHbIX psifax MeTo-
JaMy HEHETKON NOrUKuU:

— BBEZEHb! MOHSATUS BHYTPEHHEN 1 BHELLHEN CUJibl aHOMannn
reoMarHuTHON Bapuayuu;

— NpefsioXXeH aHaNn3 reoMarHUTHbIX CODbITUA NO AaHHBLIM
cetun ctaHumnii INTERMAGNET;

— onmcaH HOBBbI CNOCOB M3yYeHns SUHAMUKU PacnpocTpa-
HEHUSI FTEOMarHNTHbLIX BO3MYLLEHUIA.

2009ES000325R CTEHAOBbIN

IToaxoan! 1O CO3/IAHUIO0 METAJaHHBIX B
obJtactu reodPU3UKN

E. [. Bsasunos, A. E. Kobenes

ry “BHUUrMU-MLLL"

OCHOBHbLIM CPeACTBOM NOYYEHUS CBEAEHUA O JaHHbIX, MO-
HUTOPWHIa NX KM3HEHHOrO LMK/, aHain3a COCTOSIHUSI U pas-
BUTUSI UH(POPMALMOHHbBIX PECYPCOB SIBASIIOTCA MeTajaHHbIe.
WNccneposanus no cospanuto 6as metagaHHbix B Poccun n 3a
pybexom BemyTcs € cemMnpecsitbix rofos. MoxHO oTMeTuTb
Takne Hanbonee umsBecTHble cuctembl meTagaHHbix: GCMD,
EDMED, LenTtpannsosaHHas 6asa metagavubix (UBM) Ean-
HOW rocyfapcTBeHHON cuctembl nHcopmaummn 06 obctaHoBKe B
Muposom okeane (ECMIMO), (http://data.oceaninfo.ru/meta/)
n ap. Hakonnen Gonbwoii onbIT no cbopy, dopmanusauun,
CTPYKTYpM3aLmu, NOUCKY N NCMOb30BaHNIO MeTafaHHbIX. AHa-
JIN3 3TOrO OMbITa MNO3BOJISIET BbIAEAUTb CEAYIOLME NepcneK-
TUBHbIE NOAXOALI MO CO3AaHMI0 6a3 MeTafaHHbIX.

Co3paHne LWMPOKOro CnekTpa B3aWMOCBSI3aHHbIX OObEKTOB
MeTagaHHbIX. B HacTosiwee Bpemsi MOXHO BbigenuTs go 20
B3aIMOCBS3aHHbIX OB LEKTOB METafaHHbIX: CBEAEHUSI O TEXHO-
norusix; maccusax u 6asax JaHHbIx; HabnofaTenbHbIX CeTsIX;
dopmaTax XpaHeHUs; OPraHN3aunsax; MHCTPYMEHTax; MeTOAAX;
3KCMNEeANUNSX; NPOEKTax; NPOrpaMMHbIX CPEACTBax; napameT-
pax; dKCnepTax; BPeMeHHbIX psifax; npodusix; ceTkax, ap.
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MHoroypoeHesoe npeAcTaBieHUe MeTafdaHHbiX. [naBHbIM
0bBHEKTOM HEOBXOAMMO CHUTaTb TEXHONOrMIO, KOTOpasi Mpo-
LYLMPYET WAN UCNOb3YeT WH(OPMALMOHHbIE Pecypchl Mo Ha-
npaeieHnsM HabnwogeHus, cbop, obpaboTka u pacnpocTpaHe-
Hue paHHbIx. Kakgasi TEXHONOrUst MOXET UMeTb OT Tpex [0
ceMu 0OBEKTOB METaAaHHbIX.

VMeHbleHne AybnuposaHus uHopMaunmm B pasfnydHbIX
obbekTax MeTagaHHbix. Hanpumep, nndopmaums ob opravusa-
LUSIX BKJIIOYAETCS B CBefeHNst 06 MHOPMaLMOHHBIX pecypcax,
WHCTPYMEHTax, METOAax, NPOrpaMMHbIX CPeAcTBax, NO3TOMY
cosgaHue oTaenbHoro obbekTa MeTagaHHbix “CeegeHns ob op-
raHusaunsx’ ymeHblwmnT aybanposaHue.

VaaneHHblli BBOL U peAaKTUpoOBaHMe MeTafaHHbix. Jns co-
30aHUSI U BeAEHUs METaZaHHbIX HeOBXOANMO MCMOnb30BaHue
NHTepHeT—TexHOMOrMiA.

Ncnonb3osaHne obuieil cncteMbl knaccucpnukaTopos n Ko-
[OB, MeXAyHapoaHbix cTaHaapTos. [Mpu cospanun metagan-
HbIX HEobXO4MMO NCNoNb30BaTh BeCb cnekTp craHgaptos MICO
cepun 19, ocHoBHbIM U3 Hux siBasietcs — [ISO-19115. Muorue
MeXJyHapoaHble OpraHM3auuy co3gann CBOM KaaccmdukaTo-
pbl, UMetoTCs obLepoccuiickue knaccudukaTopbl. Beck cnektp
3TUX CTaHAAPTOB HEOBXOAMMO MCNOAb30BaTb NpU CO3AAHUN
MeTajaHHbIX.

MOHUTOPUHI COCTOSIHUS MeTafaHHbIX. Y4YUTbIBasi CIOX-
HOCTb co3paBaeMoli 6asbl MeTafaHHbIX, HEODXoAMM aBTOMaTU-
3MPOBaHHbIN KOHTPOJb OWNOOK, OLEHKA MOJHOTLI 3aMONHEHUS
noneii, noNy4eHme CNpaBoK O MOMOJHEHUN METaAaHHbIX.

Arperauus ceefieHuii 0 aHHbIX, HaxoAsLWmMxcs B basax meTa-
faHHbiX. [pn AOCTUXXEHNN BLICOKOW NOMHOTHI Basbl MeTagaH-
HbIX MOXHO MOJly4aTb KOJINYECTBO MH(DOPMALMOHHBIX Pecyp-
COB MO OpraHM3aumMsM, BugamM HabnogeHnii, HabnogaTensHbIM
nnatdopmam, reorpachuyecknm palioHam, ap.

Busyanusauyuns MmeTafaHHbIX C NOMOLLLIO reoMHDOPMAaLMOH-
HbIX CUCTEM A5t UX MOUCKA U NPeACTaBNEHUS B NPOCTPAHCTBE
(pacnonoxenune HabnogaTensHbix NAaTOPM, U3yHEHHOCTb —
OCBELLEHHOCTb HABIIOAEHNSAMN OTHAENbHBIX PalioHOB, Ap.).

Co3spaHue Ha OCHOBE MeTafaHHbIX UHTErpUPOBaHHbIX MPUJIO-
XKEeHUli No NpecTaBieHnto MeTagaHHbix. Hanpumep, cucrema
MOHUTOPUHra HabnogaTeNbHbIX CUCTEM MCMOJb3YeT CBEAEHUs!
0 HabntogaTenbHbIX NAaTdopMax, MHCTPYMEHTAX, 3KCNepTax u
Ap-

PaccmoTpenHble nogxogbl ucnonssytorcs 8 ECMIMO, npu
ynpaBneHun faHHbIMU B nepuog MexxayHapogHOro nonsipHo-
ro roga 2007-2009 (http://mpg-info.ru/meta/index.jsp).

2009ES000354R CTEHZOBbIN

Tabauribl CEKTOPHOI CTPYKTYPhI
ME>KIIJTAaHETHOTO MAarHUTHOT'O HOJIS
MO TEOMATrHUTHBIM U3MePEeHUsIM

B. N. Ogunuos, A. H. 3aiiues

NHctntyT 3eMHOro marHeTusma, noHocdepb! 1 pacnpoctpaHe-
Husi paguosonH um. H. A. lNywkosa PAH, r. Tponuk, Mockos-
ckoii 06a. (vodin@izmiran.ru)

OTmMedaeTcs, 4TO 3HAaK paguasnbHOV COCTABASIOWEN MeX-



NAaHETHOrO MarHUTHOro noss (rpaHuua MeXay cekTopamu
MMI pa3Hoii nonsipHOCTN) ABASIETCS BaXKHbIM KOCMOU3N-
YECKUM NHAEKCOM. DPEKT CEKTOPHBIX FPaHUL, MEXMIaHeT-
HOMO MarHUTHOrO MOJsi B HacCTOsILLEe BPeMsi HafeXHo obHa-
pY>XeH He TOJbKO B reodusmke, HO n B Buosorum n megu-
umnre. CmeHa 3Haka cekTopHoii cTpykTypbl MMI Bbi3bIBaET CY-
LLLIECTBEHHYIO OTBETHYIO peakuuto buocdepbl. ITOT akT ume-
€T npo3payHblii pusnyeckuii cmbicn — cmena nonsiproctn CC
MMTI conpoBoxaaeTcsi cKavkoobpa3HbIM N3MEHEHUEM 3JIeK-
TPOMarHWTHbIX nojei B cpege obutanus. [dns npakTudeckux
npuioxeHnii BecbMa BaxkHo, 4To 3Hak CC MMII onpegpens-
€TCA Ha OCHOBE HA3€MHbIX reOMarHUTHbIX |/|3mepeH|/||7|. B no-
knage npusogsatcs Tabnuuel 3Hakos CC MMIT nonydenHble
B MOCJIEAHME rofbl MO AAHHbLIM FeOMarHUTHbIX obcepBaTopuii
metogom C. M. Mancyposa. [annas paborta nposogutcs B
N3MUPAH B HenpepbiBHOoM pexume ¢ 1956 r. no HacTosiee
Bpems. Tabnnubl CC MMI1 nybnnkytotca Ha caiite UI3MU-
PAH (http://www.izmiran.ru/stp/polar/SSIMF/). B Hacros-
Liee BpeMsi JeatoTCsl NOMbITKY BblAEEHNS1 Ha3eMHbIX 3chdek-
Toe CC MMI metogamn agantusHol dunbTpayuu reomar-
HUTHbBIX Bapuauuii, perucTpupyembix B CpefHe- N HHU3KOLIMN-
poTHbIX obcepBaTopusx. Ha pucyHke nokasaHn npumep Takoro
onpegenenuns — rpacpukn CC MMI 3a uHTepBan ¢ aekabps
1994 r. no utonb 1995 r. (BR 2204-2210).

3 — AWAY THE SUN
— TOWARD THE SUN

123456789@123456789&!123456'1

Q\\\\\\\\
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Puc. B Bepxmeit mosmoBuHe mpeacTaBieH ¢pparMeHT Tab-
simsl CC MMIT 1o gaHHBIM HA3eMHBIX U3MepeHuil obcep-
Baropun Pesosror-Beit (Kanana), B HIoKkHell — 110 JaHHBIM
obcepBaropuun Mocksa. Habiomaercss oueHb XOpoIlee co-
OTBETCTBUE MEXKJY rpaduKaMu — Pa3Iudus 00YyCJIOBJICHBI
JIMIIB [TOTPEIIHOCTSIME OOpabOTKM U CIOCOOOM IIpescTaBiIe-
HUST PE3yJILTATOB.

2009ES000327R CTEHOOBGIN

DKcTpeMaJibHbIE COOBITHSI B OKOJIO3EMHOM
KocMu4ueckoM mpoctpauctBe: Omnpenenenue,
peaJjnsanus, BO3MOXKHOCTb IIPOrHO3a

B. H. Nwkos

NHCTUTYT 3eMHOro marHeTusma, noHocdepsl 1 pacnpocTpaHe-
Husi paguosonH um. H. B. MNywkosa PAH, r. Tponuk
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HauanbHblli 3Tan ocBOEHUS KOCMOCa U Pa3BUTUE BbICOKO-
TEXHONOMNYHbIX CUCTEM MOCTABUAWN B MOBECTKY AHS npobnemy
OLEHKW COCTOSIHUSI 1 MPOrHO3a OBCTaHOBKU BAMKHErO KOCMO-
ca, T. e. COCTOsiHME MarHuTocdepbl, NOHOCDEPLI, PaMaLLNOH-
HbIX MOSICOB U T. f. — BCEX CJOEB OKOJO3EMHOIr0 KOCMUYECKOro
npocTpaHcTBa B stoboil 3agaHHblil oTpe3ok Bpemerun. Ocobbiii
VHTepec NpeacTaBAstoT ONpeaeneHne n NporHo3 3KCTPeMalib-
HbIX reoU3NYECKUX SIBJEHWNA, KOTOpble BO3LEACTBYSI Ha Tex-
HONIOrMYeCKMe CUCTEMbI 1 3L0POBbE Ntofeil, TpebytoT rpomas-
HbIX (PMHAHCOBbLIX 3aTpaT Ha ux BoccTaHoeneHue. Vccnegosa-
HUSI CONIHEYHO-3EMHbIX CBsi3eli NOCNefHUX LECATWNETWA npo-
wenLwero Beka ybegMTensHO MOKasasn, HTO COCTOSHWE OKO-
nosemHoro kocmuyeckoro npocrtpancrea (OKI), nonHocTbio
onpenensaeTca COJIHEYHbIMN AKTUBHbIMU ABAEHUAMW. OCHOB—
HbIMW reo3dekTuBHBIMU CobbiTusiMu Ha ConHue, sBRsitoTCS
NCKNHOYNTENBHO 60ﬂb|.|JV|e BCMblWEe4YHble CO6b|T|/|ﬂ N KOPOHallb-
Hble abipbl. K knaccy BCnbILWEYHbIX IBJEHUIA Mbl OTHOCUM: COJI-
HeYHble BCMbILKN CO BCEM CMEKTPOM ANHAMUYECKMX NPOsiBie-
HUI OBUKEHUS BELLECTBA W M3AY4YEHUs BO BCEX AMANA30Hax
3N1EKTPOMArHUTHOMO CMEKTPA; BbIBPOCH! CONHEYHBIX BOSIOKOH CO
BCEMU COMYTCTBYIOWUMU UM SIBAEHUSMU. AreHTamMn Bbi3biBa-
towrmn sosmylteHns OKI siBasitoTCA: TpaH3neHTHblE CTPyK-
TYpbl — BbIOPOCHI KOPOHAILHOIO BELLECTBA, SIBASIOLLNECS Cleq-
CTBMEM aKTUBHbLIX MPOLECCOB BO BCMbILWKAX U BbIBpocax Boso-
KOH; BbICOKOCKOPOCTHbIE MOTOKN COJIHEYHON Nna3mebl, Cregyto-
LMe 3a ygapHO BOMHON OT BONBbLUMX CONMHEYHbIX BCMbILIEK W
BbIOPOCOB CONMHEYHbBIX BOJIOKOH MM UCTEKaloWmx u3 obnacrei
C OTKpbITON KOHbUIypaLmel MarHnTHoro nonsi (KopoHasbHble
abIpbl).

Monnyto uenoyky sosmywennii 8 OKIM ot otgensHoro 6onb-
LLIOro BCNblLLEYHOro CO6bITV|ﬂ MO>XXHO NpPeacCTaBUTb B BUAE TpeX
OTAE/NbHbIX 3TAnoB BO3AENCTBUs: 1. DNeKTPOMarHuTHbIA yaap
HapyLlaeT pafmo CBsi3b B MOHOCEpe M3-3a POCTa NOTOKA M3-
NyyeHusi B gnanasoHax YP v MArkoro peHTreHa, koTopble npu-
BogsaT: R1-R5. 2. ConHedHble NpOTOHHbIE CODLITUS NOBbLILIAOT
YPOBEHb PaAMaLMOHHOA OMACHOCTW, KOTAa MPOUCXOLUT BTOP-
XKEHNE 3HAYNTESIbHBLIX MOTOKOB COJIHEYHbIX 3apPSPKEHHbIX Ya-
ctuy: S1-S5. 3. MarHuTHble 6ypu: BO3MyLLEHUSI B reOMarHnT-
HOM nosie, KoTopbie Bbi3biBatoTcs npuxogomM 8 OKI Bo3myLuyeH-
HbIX CTPYKTYp cosnHe4vHoro Betpa: G1-G5.

Takum 06pa3soM, MOXKHO OMpeaesuTb 3KCTPEMAsbHbIE reo-
dusundeckne sieneruns 8 OKIN kak siBneHns umetowme 6ann 5
nnbo B ogHOM, inbo B ABYX, NMBO BO BCEX TPEX MPOSIBNEHUSIX
BoamywieHuii OKI.

3anyckn KOCMUYECKUX COJTHEYHbIX 0bcepBaTOpUii C BO3MOX-
HOCTbIO HabMOAEH NS CONHEYHBIX SIBAEHUN B Pa3anyHbIX Auana-
30HaX 3/1EKTPOMArHUTHOIO N KOPMYCKYASIPHBIX U3NyYeHNA pac-
WMPpUAKN KPYr HabnogaTenbHbIX AaHHbIX 1 gann HabntogaTens-
HbIli MaTepuan, NO3BOASAIOLMIA BAAOTHYIO NOJONTU K PELUEHUIO
MHOMUX NPUKNAAHbIX 3334 CBS3aHHbLIX KaK C CaMUMU CONHEY-
HbIMN aKTUBHbIMW ABJIEHNAMU, TaK N C UX BJANAHNEM Ha BCHO
rennocdepy u, B 4actHocTu, Ha OKI1. BoamoxHocTn exkeHeB-
HbIX ciy>kebHbix HabntogeHunii ConHua B 3TOT nepuog noseo-
SN PELLNTb, B HEKOTOPOM MPUBIMKEHNM, 3afady MPOrHO3a
60bLINX CONHEYHbIX BCMbILLEYHbIX COBLITUN 1 UX BO3MYLLEHWI
8 OKTI1 1 BNiOTHYIO NOJOWTY K NCCNEfOBaAHMIO reon3nHeCcKx
akcTpeManbHbix sinennii 8 OKII.



2009ES000329R CTEHOOBbIN

Pazpaborka nHdoOpMaIImOHHOMN CHUCTEMBbI
KOMIIJIEKCHBIX Teo(U3nYecKnx HabOJIIOIeHUt
Ha Tepputopuu Kamyarku

. H. Konbinosa, B. KO. NeaHos, B. A. FOwko

Kamuatckuii punuan Meodbunznyeckoii cnyxbsl PAH,
lMeTtponaenoeck-KamyaTtckuii, Poccus

Kamuatckuii dpunuvan 'C PAH nposogut pabotsl no cospa-
HMIO CUCTEMbI KOMIJIEKCHbIX reodm3anyecknx HabatogeHuii Ha
TeppuTtopun Kamuatckoro kpas. Lenb paboTel — obecneyerme
reopm3anyeckoro MOHUTOPWUHFA M MPOrHO3a CUJbHBLIX 3emJie-
TpsiceHnii n nssepxxeHunii BynkaHoB. B HacTosilwee Bpems 3gech
PYHKLNOHUPYIOT CETW PafUOTENIEMETPUHECKUX CEACMUYECKNX
CTaHUMi N CTaHUWA cunbHbIX ABvkeHunii, cetb GPS-ctanuywnii
KAMNET, nyHkTbl HabntogeHuii 3a BbICOKOYACTOTHLIMU Celi-
CMUYECKUMY LYyMaMK 1 MapaMeTpamy 31EKTPOMArHUTHOrO no-
NIS1; CETb CKBAaXXWH, Ha KOTOPbIX MPOBOAUTCS PErncTpaLust ypos-
HSl BOAbI M NapaMeTPOB XUMUYECKOrO COCTaBa MOA3EMHbIX BOJ,
n gp. Bonbwas vacTe HabntogaTeNbHBIX MYHKTOB HAXOANTCS Ha
Tepputopun MMeTponaBaoOBCKOro reofMHaMNYECKOro MONIOHa,
BKJtoYatowero ropoga lNerponasnosck-Kamuatckuii n Enuso-
BO, B KOTOPbIX NPOXMBAeT bosibliasi HacTb HaceneHusi Kamyat-
kun. MNo goNrocpo4HOMy CeliCMU4eCKOMY NPOrHo3y B 3TOM paii-
oHe B bimxKaiiluve rofibl 0OXKMAAETCS CUbHEliLee 3eMaeTpsice-
Hune ¢ M>7.75, KoTopoe MOXET CONPOBOXAATLCA KaTacTpodu-
YEeCKMMU NOCNeACTBUSIMU Os1 MHPPACTPYKTYpbl U HaceneHust
KamuaTku.

OCHOBHbIMU 31EMEHTaMU UHPOPMALNOHHON CUCTEMbI KOM-
NNEKCHBIX reopn3nyecknx HabnogeHns ABNSIIOTCA CeTh CTaH-
uuii No pasnnyHbIM BuAam HabnrogeHwii, TenemeTpuyeckue
WJIN MHble CPeLCTBA NepeAaqn AaHHbIX; cucrema cbopa n obpa-
60TKU reopnsnyeckoin NHOPMaLMN 1 OMOBELLEHNS NCMOAHM-
TeJIbHbIX OPraHOB BJACTW O TeKYyLUel CeiiCMNYecKol 1 ByJKa-
HWYECKOI OMaCHOCTU M MPOrHO3ax CUJIbHbLIX 3EMJIETPSICEHUN 1
n3BepxxeHuii BynkaHoB. KoprnopaTueHas BbI4MCINTENbHAsA CETb
obecneynBaeT HenpepbiBHYIO Nepefady CEACMUYECKUX CUTHa-
JIOB C YAANEHHbIX UNQPOBLIX U PafNOTENEMETPUHECKNX CTaH-
unii u GPS-cTaHuuii, BOCTYyn K apXvBHOMY CEpPBEPY U K CepBe-
pam 6a3 gaHHbIX.

BakHbIMU 31€eMEHTaMU MHOPMALNOHHON CUCTEMbI KOM-
NNEKCHbIX reonsnyecknx HabnogeHnini SsBASIKOTCS NPorpaMm-
Hble CpeacTBa, obecneumBatowme cbop M onepaTUBHbIA aHa-
NIN3 BPEMEHHBIX PALOB faHHbIX reodu3nyecknx HabarogeHui
1 BO3MOXXHOCTb MOJIyHeHUsl KapTorpacpnyecknx MaTepumasos n
APYruX JaHHbIX O COCTOsSiHUM HabniogatensHoi cetu. Pewwe-
HMe nepsoli 3agaqn obecrnevnsaeTcs cpeacTsaMu nHdopmaum-
oxHoii cuctembl “‘POLYGON". IC “POLYGON" uncnonb3ayercsi
ans onepatueHoro cbopa n 0bpaboTku reodusnyecknx, rugpo-
reosIOrMYECKNX 1 APYruX faHHbIX B (DOPMe BPEMEHHbIX PSAOB,
a TakXe AJis NonosiHeHnst 6asbl faHHbIX HAa LEHTPasibHOM Cep-
Bepe K@ 'C PAH.

Cozpanune MMC-npoekta “lMeTponasnosckuii reoguHamuye-
ckuii nonuron” Ha 6ase ArcGIS pewaert 3agady npegnocraene-
HWA [aHHbIX O KOHUrypauuu HabntogaTesnbHOW ceTu, xapak-
TEPUCTMKAX OTHE/bHbIX CTAHLMIA, re0NOrMYECKMX, TEKTOHUYeE-
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CKMX 1 ceiicMnyeckux ycnosusix. B nactosiwee spemsa TNC-
MPOEKT BK/tOYAET Habop TeMm, B T. 4. TonorpadbrHecKyto OCHOBY,
rugporpaduto, JaHHbIE O PACMOSIOKEHNN MYHKTOB MO Pa3finy-
HbIM BUZaM HabnrofeHnii, pernoHanbHbIA KaTanor 3emeTpsice-
HWI; TEONOrNYECKYO, TEKTOHUYECKYLD, reOMOPOIOrnyecKyto
KapTbl, CXeMbl aHOMaJINii MarHUTHOrO ¥ FPaBUTALMOHHOIO MO-
neil, a TakXe KOHTYpbl HafeXHOW perucrpaumm 3emieTpsice-
HUI Pa3NYHBIX SHEPreTUYECKUX KNACCOB 1 FPaHuMLy niaHLeTa
oteetcTtBeHHocTn K 'C PAH. lMpoekT Takxe BkatodaeT Ha-
3y reoflaHHbIX, COAEPXKALLYIO KOOPAMHATLI 1 Ha3BaHUs oTobpa-
»KaeMbIx ODBEKTOB, a TakXe [JOMOJHUTENbHYIO WHOPMaLuto,
npeacraenenHyto B Tabnuuax. lNpoekT BbinonHeH B cucteme
koopauHaT [lynkoso 1942. Tembl, cogepkaliuecsi B MpoOeKTe,
TaKXXe NpUBSA3aHbl K 3TO CUCTEME KOOPAMHAT.

B poknage npepcraBieHbl BO3MOXHOCTY WCMO/b30BaHUS
TexHonornm reorpacpuyeckoii MHEPOPMALUOHHOW CUMCTEMbI
(TNC) pns pelweHns ceiicMONOrMYecKnX, reoU3NYECcKUX 1
LAPYrvX 3afja4y KOMIMJIEKCHOTO reoun3nyeckoro MOHUTOPUHTa
celicCMOaKTNBHOIO pervoHa.

2009ES000394R CTEHAOBbIN

IIpuMmeHeHUEe METO/I0B KOCMUYECKO
reofe3uu OJis aHAJIN3A JIBUXKEHUI U
nedopMariuii 3eMHOII TOBEPXHOCTHU

P. . KpacHonepos

leocbusnyecknii uentp PAH, Mockea, Poccus

EcTecTBeHHble reoguHamuyeckne npoueccsl, NpoTekatoLme
B 3€MHOI KOpE, NPOSIBASIIOTCS B BUAE Pa3/INYHbIX TUMOB ABUKe-
Huii. OHM MOTYT UMEeTb PerynsipHblii XapakTep, KOrga pasniuny-
Hble NJACTbl MOPOA ABWXKYTCS BAOJb JVHWIA Pa3sNOMOB B JO-
KasibHOM MaclwTabe uau BAOMb FPaHNL, TEKTOHWHECKMX MAUT
B MacwTabe kOHTUHeHTa. [Bu>xeHnst MoryT ObiTb CKaukoob-
pa3HbIMU 1 NPOSIBAATLCS B POPME 3EMIETPSICEHNIA U APYruX
3HauYUTENbHBIX CEACMUYECKUX COBbITMIA. B 0bonx cnyvasx asu-
XKEHUS SIBASIIOTCS HEOOPATUMBIMMU, MOSTOMY UX MOXHO Ha3BaTb
necdopmaumamu.

Ons nsyveHns n aHanusa gBXeHNA 1 gecbopManuii 3eMHoI
KOPbl MPUMEHSIIOTCS Pa3iNyHbIE METOAbI CEiICMUYECKOrO 30H-
LVPOBAHUS, UCNOMb3YIOTCS U3MEPEHNS, BbINOJHSAEMbIE C MO-
MOLLbIO TEH30AATHUKOB W WHKJINHOMETPOB, HO 0coboe MecTo
3aHMMAIOT reogesmyeckue metoapl. [eopesuns urpaer karode-
BYIO POJib B MCC/IEAOBaHMSIX AepopMaLni 3eMHOI Kopbl My-
TEM N3MepeHUs BapuaLmii ee (hOpMbl 1 Pa3MEPOB B Pa3InYHOM
MPOCTPAHCTBEHHOM 1 BpeMeHHOM MacluTabe. Cpegu coBpemeH-
HbIX FEOfE3NYECKMX METOAOB HANBONBLLLNI UHTEPEC BbI3bIBAIOT
METOAbl KOCMUYECKOI reofe3nm, peann3syemMble CyTHUKOBbLIMM
paavnorasuraymontbiMn cuctemamu (CPHC) NAVSTAR-GPS
n IMTOHACC.

JaHHoe nccnefosaHune nocesiLeHo 0630py HEKOTOPbIX METO-
pos npumerneHuss CPHC gns n3ydenus pedopmaunii 3emHoi
KOpbl, PELUEHNsI 3afa4 FEOANHAMUKN N reopusmnKm.



2009ES000343R VCTHBbIA
Nudopmanmonnbie pecypcbl Kamuyarckoro
dbunnana I'eopusugeckoir cayxk661 PAH B
cetu UHTepHeT

B. H. Yebpos, . M. Baxtuaposa, . B. po3sHuH,
FO. A. Kyraenko, B. U. Jleuna, E. A. NaHTioxuH,
C. J1. Centokos, B. A. Ceprees

Kamuatckuii punuan leodbunzuyeckoii cnyxbsr PAH

B poknape npescrasieHsl nHOPMaLMOHHbIE Pecypebl, CO-
34aHHble 1 pa3paboTaHHble HA OCHOBE CUCTEMATU3aLUW Celt-
cMonorunyeckoii nicpopmauuu, nonydaemoii 8 Kamuatckom dou-
nnane leodpusnyeckoii cnyxbul PAH.

1. Basa ganHbix “Peruonanshbiii katanor KamuaTtkn n Ko-
mangopckux octposos’. (N TocysapcTseHHoli perucTpaunu
0220711890). Mo cocTosituto Ha 1 siHBapst 2009 r. kaTanor co-
nepxut 6onee 107000 3anucein o 3emnetpsiceHnsix Kamuyatku,
KoMaHZopcKux OCTPOBOB U CeBepo-3anafHoi okpauHbl Tuxo-
ro okeaHa 3a 1962-2009 rr. ObHoBneHne nHopmaLuy nNpoBo-
anTcs exepHesHo. Agpec B Internet: http://data.emsd.iks.ru/
dbquaketxt_min/index_r.htm.

2. NndopmaunoHHo-BblYuCATENbHAS cucTema ‘3emneTpsi-
cenusi Kamyatkn' Ha ocHoBe LMPPOBOro apxuBa BOJHOBbIX
hOpM, MONYYEHHBIX HA PErMOHaNbHbIX CEiCMUYECKNX CTaHLM-
ax Kamutkn ¢ 1996 r. no Hactosiwee Bpemsi. Cuctema paspa-
63Tb|BaeTCﬂ COBMECTHO C VlHCTI/ITyTOM BbIYUCANTENBHOW Ma-
TemaTukn n matemaTtudeckoii reopusnkn CO PAH. MpoTtotun
byHKUMOHUPYET B NpobHOM pexxume u pasmelteH B VHTepHe-
Te no agpecy http://opg.sscc.ru/kg/. PaspaboraHbl n otna-
>KeHbl BbIYMCAUTENbHbIE MOAYAN, obecneynBatowne BbINOAHE-
Hue cnegytowmx on-line npouenyp 06paboTku faHHbIX C Bbl-
BOAOM pe3ynbTaToB B BeD-Opay3sep nosb3oBaTens: cnekTpasib-
HbIli aHANN3; CNEKTPasbHO-BPEMEHHON aHann3; nHelHas 4a-
ctoTHas cdunbTpauns. B kayectse MM C-cepeepa ncnonbsyercs
kapTorpacuyeckunii cepenc Google. Pabota segetcst npu chu-
HaHcoBoli nogaepxxke PODPU, rpant 07-07-00106.

3. NindopmaunonHas cuctema "MonunTop celicmmyeckoli ak-
TueHoctn JansHero Boctoka Poccun” no gaHHbIM onopHoii ce-
TN LUINPOKOMOMOCHBIX CEACMUYECKUX CTaHumii. PaspaboTka Be-
netca B pamkax LM “CHuxeHne puckos n cMsardyermne nocnes-
CTBUIi Ype3BblYaliHbIX CUTYaLnii NPUPOSHOrO U TEXHOreHHOro
xapakTepa B Poccuiickoii ®egepaunn go 2010 roga”, npoekt
"Pa3BuTune cetu celicMonornyeckux HabntogeHuii n cpeacTe ob-
paboTky 1 nepefayn AaHHbIX B LENSX NPEyNPEXAEHNs O LyHa-
mu". Llens paboTbl — NoBbIEHNE HAAEXKHOCTU N COKpaLLEeHne
BPEMEHUN MOArOTOBKMN NPEAYNPEeXAEHUA O LyHaMU Ha OCHOBE
JaHHbIX CEMCMUYECcKUX HabatogeHuli nyTem pasBUTUSI HAyYHO-
MHPOPMALIMOHHOrO 1 MeToAn4Yeckoro obecneyeHunst celicMosno-
rmyeckux HabarogeHuii; cosgaHus n BBOZA B IKCMJyaTauuto
creunanmn3npoBaHHbIX celicMuyecknx ctaHumii. Maker pasme-
weH B Internet no agpecy http://ts.emsd.ru.

4. QakTorpaduyeckas basa gaHHbIX “AKTUBHOCTb BYJIKAHOB
Kamuatkn", obobuiatowias pesynbtaThl 0bpaboTku celicMuye-
CKUX, CNYTHUKOBBIX, BU3yadbHbIX JaHHbIX U BuAeoHabaogeHni
3a OAMHHAAUATLIO Hanbonee akTUBHBLIMM BylkaHamu KamuyaT-
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k. Mo noay4eHHbIM JaHHBIM MPOU3BOAUTCS OLiEHKA COCTOSI-
HUsi BynKaHoB KamyaTkn v onpefensieTcst cTeneHb nX onacHo-
ctn (N FocypapcreetHoii peructpauyumn 0220711891). ObHoene-
Hue nponssoamMTcs exenresHo. Agpec B Internet: http://emsd.
iks.ru/~ssl/monitoring/main.htm.

5. OnepatusHbie gaHHble. ExeanesHo nndopmauuns o npo-
UCLUEALINX B PErNOHE 3EMNETPSICEHNSIX 1 O COCTOSIHUMN BYJIKa-
HOB NepefaeTcs MO YCTAHOBJIEHHOMY PErjiaMeHTy B 3auHTepe-
COBaHHblE OpraHusauuu u pasmeltaercs Ha cepeepe KO [C
PAH B NHTepHerTe:

http://data.emsd.iks.ru/regquake/ — kapTa anuueHTpoB 3em-
netpsiceHnii Kamyatku, Ceseprbix Kypunbckux u Komangop-
CKNX OCTPOBOB MO JaHHbIM OMepaTMBHOW 0bpaboTku;

http://data.emsd.iks.ru/klyquake/index.htm — kapta anu-
LeHTpoB 3emsieTpsicenmnii CeBEpHOIA rpynnbl ByAKaHOB;

http://data.emsd.iks.ru/avhquake/index.htm — kapta anu-
LeHTPOB 3emeTpsiceHnii ABadnHcko-Kopsikckoii rpynnbl Bysi-
KaHOB;

http://www.emsd.ru/ — BugeornabntoneHuns B peasbHOM Bpe-
MeHM 3a cocTosiHneM BynkaHoB LLIneenyd, Kntoyesckoii, Besbi-
MsIHHbIA, ABaunHcknii n Kopsikcknii.

2009ES000359R CTEHAOBbIN

Baza AJaHHbIX W pe3yJIbTaTbl
MaroHmToTeJJIyPpUIeCKOro MOHUTOPUHI'a Ha
Bumkekckom IIPOTHOCTUY€CKOM II0OJINTOHE

5. C. Ceetos!, HO. U. Kykcal, B. V. Oannuos?

YMucTutyT reosnektpomarunTHbix nccnegosannii PAH, r. Tpo-
nuk, Mockoeckoli 061.

NncTuTyT 3eMHOro MarHeTusma, MoHocdepsl U PacnpocTpa-
HeHust pagnosonH um. H.A.NMywkosa PAH, r. Tponuk, Moc-
KOBCKOIi 00J1.

HenpepbisHble pexumublie Habntogenus 5 komnoneHt MT
nonst 6biam Havatbl B 1992 r. Ha Buwikekckom nporHoctnye-
ckoM noauroHe MHctuTyTta Bbicokux TemnepaTtyp PAH B Kup-
rmsum 1 npogoskanuce o 1998 r. OcHoBHOI Lenbio 3TOl
paboTbl BbINO NONyYeHMEe [ONFOBPEMEHHbIX HEMPEPbLIBHLIX Ha-
6ntogeHunin natn komnoHeHT MT nons B ogHOM n3 celicmoak-
TUBHbIX permoHoB 3emnu. MIameperus npoBogmance Ha Mogu-
duunpoBaHHO ANA Leneli MOHUTOpPUHra UndpPOBO aBTOMa-
Tuyeckoll nameputensHoin cratuyumn (LANC). Ons nameperns
F€OMarHNTHOro NoJjisd NCNOJIb30BaJINCb KBapUEBbIE MAarHNTOCTa-
TUYeCKne BapruoMeTpbl. B kavecTBe JaTUYMKOB 31EKTPNHECKOTO
Nons NCNOJIb30BAJINCh [iBE OPTOrOHasIbHbIE SN1EKTPUYECKUe Jn-
HUM gnuHoii 100 M, 3akaH4YMBatOWMECS HEMONAPU3YIOLLUMUNCS
anekTpogamu. BpemeHHas guckpeTusauns namepeHunii paBHsi-
nacb 10 c. C nomowbto yncnosoli hunbTpaunn HabnoaeHHble
AaHHbIE Pa3fensanCb Ha ABe NONOChIl: BbICOKOHACTOTHYHO — C
MaKCMMasbHbIM NepuogomM 1 4ac N HU3KOHACTOTHYIO — C Nepu-
opamu bonee yaca. B goknage nokasaHbl npumepbl 0bpaboTkm
NOJYHEHHbIX AAHHbIX MAaKETOM MPOrpamMM ajanTuBHOW husib-
Tpauuu. AganTusHble OrAbTPbI 4AOT BOSMOXHOCTb BbIAEIUTb
DM none BHyTpeHHero (reofMHaMUHeCKOro) MpONCXOXAEHNS



U MOJyYUTb BPEMEHHbIE U3MEHEHUSI MEPEAATOYHbIX (DYHKUMIA  KOMMNEKCHAst MOAENb Cpefbl. Takxke Obinn peannsosaHbl 6azo-
sToro nonsi (MMNefaHca M MarHMTOBapUALMOHHBIX MapameT- Bble MOAYIN BBOAA AaHHbIX, 0bpaboTkn u Bu3yanusauum Ans
POB), XapaKTepU3YIOLMX SNEKTPUHECKOE CTPOEHUNE CPEAbI. CTPYKTYPHbIX F€0J10ro-reonsnyecknx Mogeneli cpeg,.
Crepytowime aTanbl NPoOeKTa BK/IKOHAIOT:
— CO3[aHuNe TPEXMEPHOro NPeACTaBlIEHNA KOMMNIEKCHOW MO-

2009ES000344R CTEHZOBbIN OeNN MeCTOpPOXKAEeHUS;

— conocTaBneHune ObbLEKTOR UCCNENOBaHUS B NPOCTPAHCTBRE
Paspa6orka pegakropa (npoBepka COOTBETCTBMS MPOCTPAHCTBEHHbBIX XapaKTEPUCTMK I
reoJioro-reopu3nIecKux Mojesieii cpejbl napameTpos mMogenei);

— NoJly4eHMne AaHHbIX MO CPe3aM M pa3pesam MNpon3BOJIbHOINA
KoHdMrypaumm Ha nccnegyemoli obnacTv ¢ NOMOLLbIO aHaNn3a
VIMEIOLLNXCS OMOPHbIX [aHHbIX (3KCMOPT YacTHOW MOAenn u3

M. W. Bapabaros, C. I'. KygenuH

KOMIMJIEKCHOI ).
VXTUHCKMIA FOCYAapCTBEHHbIN TEXHNYECKUT YHUBEPCUTET, CospaHune Takoli CUCTEMbI NPEfOCTaBUT YAOBHLIA UHCTpPY-
r. YxTa MeHT Ans reobn3nKa-NHTEPNpeTaTopa, NPejoCTaBs oW BO3-

MOXHOCTb COMOCTaBJ/IEHUSI PE3YAbTAaTOB PaboTbl yxe uMmero-
Mpobnembl, BO3HMKAIOLLME HA COBPEMEHHOM 3Tarne pasBuTUsi  LNUXCS aJrOPUTMOB UHTEPMNPETALNN U UX YTOHHEHUSI.
TEOPETUYECKON 1 NPaKTUYeCKol reonsnku npu pewennmn ob-
paTHbIX 3a4a4, TpebytoT Ka4YeCTBEHHOrO yay4YlleHUsi METOAOB
MOLENMPOBaHNSA reonoro-reopusnyeckoli cpeabl n uHtepnpe- 2009ES000350R CTEHAOBbIN

Taumu faHHbix. PaspaboTka MHCTpyMeHTa NS peaakTMpoBa-
HUA reonoro-reod3nNYeECcKNX Mogeneld cpes No3BONUT NpUMe- MeToap! ucciaes0BaHNsl MUPOBBIX 1
HUTb COBPEMEHHbIE aNropuTMbl 06paboTkM gaHHbIx noneebix 1 PETUOHAJIBHBIX KAaTAJIOTOB 3€eMJIETPACEHUN

CKBaXXMHHbIX UCC/IEA0BAHWNIA, a Takxe 0bbeanHUTb PyHKLMO-
Ha/IbHOCTb psiga pa3spaboTanubix B YI TV nporpamm B egnHom
KOMIJIeKCe.

Pa3BuTue CoBpeMEeHHbIX KOMMBIOTEPHbIX TEXHOJIOTUNIA U OA-
HOBPEMEHHO PaCTyLUME 3anpochkl K Ka4ecTRy pesynbtaTtos pas- Uuctutyt Feodusukn CO PAH, np. KonTiora, 3, Hoeocu-
paboTaHHbIX METOAOB UHTEPNPETaL MK 1 BU3yanusauun reonoro- bupck, Poccns
reocpmsnyeckoil uHpopmaummn AUKTYIOT psg TpebosaHmii, Ko-

TOPBIM [IO/KHbI OTBEHYaTh COOTBETCTRYtoWME reodusndeckne 2UHcTuTyT Boiuncautenstoii Matematukn n MatemaTtnyeckoi
aBTOMATU3MPOBaHHbIE KOMMJIEKChI: leocpuznkn CO PAH, np. JlaspenTbesa, 6, Hosocnbupck, Poc-

— UMeTb yAobHbIA MHTepdeic u oTanyaTbcs ectectBeHHo- cusi (anna@omzg.ssce.ru)

CTbIO S13blKa OMUCAHUSI BXOAHbIX W MOJIyHaeMbIX B pe3ynbTaTte
reobr3M4ecKnNX LaHHbIX; B paboTe npeactaBneH wupoknii Anana3’oH METOAOB MC-

— obnapaTbh AOCTAaTOYHbIM ObICTPOAEVICTBMEM C TOYKM 3pe-  C/IEAOBAHMUS CEiCMOIOMMYECKMX JAHHbIX, COAEPXKALLUMXCS B Ha-
HUs 0bpaboTky BoNbLIMX MacCMBOB reosioro-reousnyecknx ykoymkoli reomtdpopmaumorHoii cucteme Expert Earthquake
JaHHbIX; Data Base (EEDB). Ceiicmonoruyeckme katanoru, cocrasiisi-

— BKJIO4ATb Pa3HOTUMHbIE MHTEPNPETALMOHHbIE MPOLEAYPLI,  HOLLME OCHOBY CUCTEMbI, JAKOT UCCnefoBaTesnto boraTbili ncro-
HanpasJ/ieHHble HA PELLEHNE CIOXKHbBIX U PAa3HOMIAHOBLIX F€0NI0-  PUYECKWii MaTepuan st pelleHns 3aAady NpeackasaHust 3eM-
rmyeckux 3agad; NeTpsiCeHN’i NyTeM pacyeTa pPas/ivyHbIX MPOrHO3MPYHOLLNMX Xa-

— NPefoCTaBNSATL BOSMOXXHOCTb KOMIMJIEKCUPOBaHUSI HECKOb- pakTepucTuk. Cuctema cogepxunt 63 KaTasora Kak OT W3BECT-
KNX reon3anyeckmx MeTOLOB Ha PasfinyHbIX dTanax npoBeAe- HbIX areHCTB U reoddUsnyecknx ciyb, Tak n aBTOpPCKUE Ka-

M. . Oagekos!, A. B. Muxeesa?

HUs1 0OPaboTKM JAHHBIX N MHTEPNpeTaLnK; Tanorn, cobpaHHble N3 PasINYHbIX UCTOYHWKOB. DTO MO3BO-
— MMeTb MH(OPMATUBHYIO CUCTEMY OTObpakeHusi BBOAW- NisieT paboTaTb Kak B MaclwTabe BCero 3eMHOro wapa, Tak u
MbiX, 0bpabaTbiBaeMbIX 1 PE3YNLTUPYIOLLNX JAHHbIX. Ha pernoHanbHbIX ypoBHsx. Hanbonee vacto ncnonbsyembiMu

Mpu 3Tom B Bnoke onucaHusi CTPYKTypbl mpegnonaraetcss KaTanoramu sieasitotcs muposoii katanor NEIC, obbeguHyH-
obo3HayeHNe MONb30BATENEM BCEX reOIOrMHYecKknx obbekToB, Hblli Balikanbcknii kaTanor v pervoHanbHbI kaTanor Antas
Mo KOTOPbIM MPOBEAEHbI UCCIEAOBaHUS C obosHauveHnem npo-  (no AaHHbIM AnTae-CasiHCKON OMbITHO-METOLUHECKONR CelicMo-
BELEHHbIX UCCNefoBaHNiA no 3Tum obbekTam. lMocne atoro co- norudeckoii akcneguuun CO PAH). ®@opmaT xpaHeHust gaH-
OTBETCTBYIOLLME MOAY/IN MO3BONSAIOT 3aMNOJHUTL 3TN 3/1IEMEHTbl  HbIX 3MULEHTPOB 3€METPSICEH NI COLEPXKUT NOSIS BPEMEHHbIX 1
OaHHBIMN UCCEA0BaHMNIA, COXPaHUTb UX B €[MHOM MPOCTPaH- MPOCTPAHCTBEHHbLIX KOOPAMNHAT 1 NapaMeTp sHeprun (MarHuTy-
CTBe fJaHHbIX ANsl AanbHelilweli obpaboTku, a Takxke nNpoBecTu  Aa unu knacc). Kpome Toro, 6asa AaHHbIX CUCTEMbI COAEPXKUT
HeobxofMMble Onepauuy Hag HUMN. undpoBble faHHblE NO reorpacbryHeckum cnosm: pensedy, au-

Ha nepeom sTane paboTbl Hag NpoekTom Obina co3gaHa pe-  HUSAM pasioMoB, pekaM n ap. MatemaTtudeckoe obecnederune
nAunoHHasi 6asa AaHHbIX ANs XpaHeHus nepapxuu uccnegosa- cuctembl EEDB copepxnTt komnnekc anropntmos u nporpamm
HWiA, pe3ynbLTaTOB UCCNefOBaHWUl N NapaMeTpPoB Mogeneld. ITn  ANs peann3auum Takux 3agad obpaboTku KaTanoros, Kak: Mo-
JaHHble MOTryT BbITb MMMNOPTMPOBAHbLI U3 APYriX CUCTEM KOM-  HUTOPUHI cnaboli celicMuyHocTu (pasnnyHbie MeTOAbl ObHa-
NjeKca M 3KCropTUpOBaHbl, Npu 3ToM 6a3a [aHHbIX SIBASET-  PY>KEHUS CECMUYECKUX aHOMANiA Nepes KPYMHbIM TOMHKOM),
Cst ODLUMM XPaHWINLLEM, HA OCHOBE KOTOPOIi ByfeT CTpouTbCs  AMHAMNUYecKoe BblhesieHne apTepLIoKOB B KaTasiorax 3emsie-
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TpAceHuii, BU3yanusauus guarpamm u rpacnkos pacrnpegene-
HUS1 HeobXOAMUMbIX celicMonornyeckux napametpos. Jlobaene-
Hbl BO3MOXHOCTW KJAaCTEPHOrO aHann3a pacnpegeneqnst cobbi-
TWiA no nnowaaun, rpaduyecknii BbIBOA MeXaHU3MOB O4aroB
3eMNIETPSICEHUI U Apyrue BUAbl NMPOCTPAHCTBEHHbLIX UCCIERO-
BaHWii no reorpacpmyeckum obnactsm. Bce 3t metogbl onu-
CbIBAOTCA B JaHHON CTaTbe.

Tak, TexHonOrnsi BbIgENEHUSI AaTEPLUOKOBBLIX MNOCAEL0Ba-
TEeNIbHOCTEN COAEPXXUT CeaytoLimne 3Tanbl:

1. Mepebiii Npoxog KaTanora € Lebio HaXOXKAEHUS NAOTHO-
CTU HeadpTEPLUOKOBbIX COBbITUN (adpTepLIoKn OTCenBaloOTCs Mo
napameTpam, HaliieHHbIM CTaTUCTUHECKUM METOAOM);

2. BTopoli npoxoa, Ha KOTOPOM BLIAENAIOTCSA NpeaBapuTesb-
Hble adpTEPLUOKN HA MPSIMOYrOAbHOM YHaCTKE, pa3Mep KOTOPO-
ro NponopunoHaneH MarHnTyae rnaBHOro ToJI4Ka;

3. MocTpoeHne No BbIAENEHHOMY PO DAMNACA PacCesHUS
MeToOoM Hanbonblueli BEPOSITHOCTN WK NO CPEAHEKBAZPATUY-
HOMY OTKJIOHEHUIO OT LieHTpa MHOXecTBa (no BbIbOpy nccie-
fJosaTens);

4. lMocnepytowme npoxogbl KaTasora C Lefblo NOCAONRHOro
BblAeNeHnst adbTEPLUOKOB B anaunTuyeckon meTpuke. Ha 2 n
4 sTanax Bpemsi apTEpPLUOKOBOrO MPOLECca ONpeaenseTcs Kak
OTHOLWEHME Yucna adTEPLUOKOB K CYMMAapHONA MIOTHOCTW Ha
NPSIMOYFONIbHUKE WKW 3anunnce cornacHo metoay lNposoposa.

B 3agaue obHapyxeHus celicMuyecknx aHomanuii (no o4m-
LeHHbIM OT acPTEpLIOKOB KaTasioram) — NpesBecTHUKOB CUJb-
HOMO 3€MNETPACEHUA NCNONb3YETCA HECKOJIbKO PA3/INYHbIX Me-
Togos. OpuH MeTOA M3y4aeT NpOCTPaHCTBEHHO-BPEMEHHOE
pacnpefeneHne CyMMapHbIX 3Hepruli Ansi BbisiBneHus obna-
CTell celicMMNYeCKUX 3aTULLINI nepes, CUSIbHbIM 3eMIeTPsICeHN-
em. [pyroii meTon uccnenyeT nosefeHne HaknoHa rpaduka
nosTopsieMocTu cobbiTuii (koadbbuuymnenT b) B npepenax sbi-
6paHHoii obnactn (cm. pucyHok). lMonydeHsl TeopeTuyeckune
pe3synbTaThl B rnobansHoM MaclwiTabe no cefcMMYeckum aHo-
MannsiM nepes N3BeCTHLIMU KPynHbIMM 3emeTpsiceHusimn Cu-
6upu, Antas, Baiikana, CymaTtpbl.
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Puc. Bosmoxuoctu nporpammver EEDB: BeiBOA, smmien-
TPOB 3€MJIETPSICEHUI HAa KapTe BBHIOpaHHON o6siacTu (B 1eH-
Tpe), pacueT IOBEJEHUsI HAKJIOHA IpaduKa HOBTOPSEMOCTH

(ceBa), rpaduk nosropsiemoctu (crpasa).
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2009ES000384R CTEHOOBBbIN

PernonanpHas cmpaBOYHO-
nHMOpPMAIIMOHHAs CUCTEMA O COCTOSTHUU
MAarHuTHOTO MO0Jisi, MOHOCAEPHI U MOJAPHBIX
cusgHUii mo tepputopuu Kapckoro mopsi u
noJsyoctpoBa Amas

A. H. 3aiiues!, B. I. Metpos!, B. 1. Oguuuos!,
B. A. Wunumos', A. C. AmmnanTos!,
0. A. Tpouwmyes?, A. C. SnxypaZ

"MHcTuTyT 3eMHOro MarHeTusma, uoHocdepbl U pacnpocTpa-
HeHus paguosonH um. H. A. MNywkosa PAH, Tpouuk, Mockos-
CcKoii 061

2 ApkTudeckuii n AntapkTudeckuii Hayuro-nccneposatensckuii
uHcTuTyT, CankT-lNetepbypr

Mo mepe ocBoeHus ceBepHbix TeppuTopuii Poccnm, 3Haum-
TeSbHAsi 4aCTb KOTOPbIX HAXOAWUTCA B 30HE MONSPHBbIX CUS-
HWIA, BO3HMKAET 3aja4a CO34aHNst UH(OPMALMOHHON CUCTEMBI
O COCTOSIHUW OKpY>KatoLeli cpefbl Nof BO3AENCTBMEM BHELLHe-
ro KOCMu4Yeckoro Bo3aeiicTensi. OCHOBHLIM MPU3HAKOM TaKUX
BO3AENCTBUIA SIBNSIIOTCS BO3MYLUEHWUSI MarHUTHOrO MOJs, Mo-
NAPHbIE CUAHUA U HAPYLUEHNA PagnoCBA3N Ha KOPOTKUX BOJI-
Hax, YTO MPUHSATO Ha3blBaTb OAHUM TEPMUHOM ‘KOCMUYECKas
noroga”. JdpdekTbl BO3LENCTBUS NPOSIBNSIOTCS TaKXKE B BUAE
HaM4ust Nomex npu reopnsnyeckoil passeake, ownbok npu
TouHoli GPS HaBurauum, NHAYKLMOHHBLIX aHOManuii B Fra3onpo-
BOAAX N SHEPreTUYECKUX CETSIX, NOTEPb TOYHOCTU WHCTPYMEH-
TOB MpY HaKIOHHOM BypeHun raybokmx ckBaxkuH u T.4. Boz-
JeiicTBue MarHuTHbIXx Bypb obHapyxuBatoTcs u B buocdepe,
B TOM YUCNIE MOATBEPXKAEHO UX BJIMSHHUE HA 3LOPOBLE XKUTE-
neii ceeepHbix TeppuTopuii. Jnsi Tepputopun Kapckoro mopst
n nonyoctposa Aman addekTbl BHELWHErO BO3AEACTBMS Npo-
ABAAIOTCS JOCTAaTOYHO HYAaCTO, TaK KaK 30HAa NOMSIPHLIX CUSIHUT
OXBaTblBaeT 60ﬂbLIJyI0 HaCTb 3TOrO pernoHa.

[Ons ynoeneTsopeHns NpakTU4eckoi NoTpebHOCTU B AaH-
HbIX O COCTOSIHUM MarHUTHOrO MOJISi U MOHOCKEPbLI, a TaKXe
HaIMYUs NONSAPHBIX CUSHMIA NO TeppuTopun FIMana Kak nps-
MbIX MPOSIBAEHUN KOCMUYECKON Norofbl NpeanaraeTcs co3aath
permoHanbHyo CnpaBoYHO-NHMOPMAaLMOHHYKO CUCTEMY, KOTO-
pasi onupanacb Obl Ha MpsiMble N3MEPEHUst MO CETU CTaHuWi
B peruoHe SIMana B peansbHoM BpemeHu. BosmoxHocTu cetu
NHTepHeT no3BonstoT peann3oBaTh aBTOMATUHECKYIO CUCTEMY
cbopa n 0bpaboTku faHHbIX HABAOAEHMIA NO CETU MarHUTO-
METPOB M WOHO30HAOB, C TeM, 4TObbl obecnednTb OLEHKY 1
MPOrHO3 PasBUTUS MarHUTHbLIX N WOHOCKEPHBIX BO3MYyLLEHUT
no TeppuTopumn SiMana B peasibHOM BPEMEHU.

B poknage npeacraeneH onbIT paboTtbl Akagemun Hayk (U3-
MWPAH v psig apyrux nHctutyToB), a Takxe [mapomerciyx-
661 (AAHUWN n pag ppyrux opraHusauyuii) no UCnosib3oBa-
HUIO Ha3EMHbIX U KOCMUYECKUX JAHHbBIX AS1S OLLEHKU 1 NPOrHO-
3a KOCMUWYeECKON norogpl Ha permoHansHom yposxe. Mo 6ase
JaHHbIX MO pernoHy Slmana cgenaHa oueHka, 4To Heobxonu-
MO yCTaHOBUTb 3—4 nyHKTa HabntogeHuii B AONONHEHNE K TEM,
4TO UMEIDTCS B cOcefHUX C Simanom pernoxax. [Npegsaputens-



HbIi CMMCOK BHOBbL 3anyckaeMbix NyHKTOB BktovaeT Canexapg,
Mbic Kamentbiii, Cesxa, Caberta u Xapacoseii. C yyetom
aeiicteytownx obcepsaTopnii Amgepma, Advkcon, Hopunbck n
Hagbim, co3paHme cnpaBo4HO-MH(OPMALWOHHON CMCTEMBI MO
KOCMUYECKOW MOrofe v OpraHn3auns noJib30BaTeNbCKOro Cep-
BMCa ANS BCex CybbekToB Ha Tepputopuu fmana npeactas-
NSleTCsl BrOJIHE pellaemoli U akTyanbHoil 3apadveii. lNpu co-
34aHNN CNPaBOYHO-NHPOPMALMOHHON cncTembl byaeT oTpabo-
TaHa CxeMa B3aVMOJEiCTBUS 3aHTEPECOBaHHbIX OpraHn3aymnii
Ha YpOBHe peruoHa npu NoAAepXKKe NCCef0BaTENbCKIX yYpe-
xaeHnii B8 Mockee n Cankr-letepbypre. [1ns npakrtuyeckoro
OCBOEHNA CUCTEMDbI 6yﬂ,yT npoBeaeHbl CEMUHAPbl A1 NOJb30-
BaTesieli Ha MecTax, a TakXe B CEeTU pa3MelleHbl Heobxoanmble
cnpaBo4Hble ceegeHusi. OnpoboBaHne CUCTEMbI MOXET ObITb
obecreyeHo B Te4YeHUE roAa, NOJSIHOE OCBOEHUE U BHEAPEHME B
MPaKTUKy — B TeYeHUe ABYX JIeT C MOMEHTA YCTaHOBKM MarHu-
TOMETPOB no TeppuTopun Amana.

Mpun paspaboTke n cozgaHum cuctembl Byaet ncnonb3osaH
onbIT NofobHbix pabot no Tepputopun Ckangunaenu, Kanagb
n Anacku. B cetun VIHTepHeT nmetoTcss npumepbl CnipaBoYHO-
MHPOPMALIMOHHBIX CUCTEM KaK PErMOHANbHOrO, Tak 1 rnobasib-
Horo ypoBHsi. OTKpbITbIi HTEpEc 3apyberKHbIX CUCTEM MO3-
BOJISIET MCMOsIb30BaTh (aKTyasm3npoBaTh) MHGOPMaLMIO AJist
HalUed pPermoHanbHo CNpaBOYHO-MHGPOPMALVOHHOW CUCTEMBI
O COCTOSIHUM MarHWTHOrO NOJsi, MOHOCEPLI U MOMSIPHBIX CUSi-
HU no Amany.

2009ES000356R CTEHAOBbIN

OcCHOBBI IOHUMAHUS T'€OJIOTMYECKUX 3HAHUNA
B reoJiorm4eCKmx 06yqa101_u1/1x KOMIIJIEKCaX

A. A. MNucapes, B. H. [dyneuknii

Poccuiicknii rocysapcTseHHbIli reonoropassefoqHblii yHuBep-
cutetr Mocksa, Poccus

KomnbtoTepHasi oby4datoLiasi cuctema no reosoruy noses-
HbIX UCKOMAeMbIX NpeacTaBasieT coboli nporpaMMy, npegHasHa-
YEHHYIO AJ15 N3yYeHUsi NpoLeccoB obpa3oBaHMs rOpHbLIX Nopog,
CBOIACTB MUHEPAIOB 1 TUNOB MecTopoxaeHuii. [laHHas cucTe-
Ma BK/OYaeT B Cebsi TP KOMMJIEKCA MO HECKONbKUM Feosio-
rudeckum gucumnnuHam. lNepsbiii — MuHepanornyeckuii Kom-
NNEKC COQEPXUT MHPOPMALMIO O MUHEPANiax U UX CBOWCTBAX,
BTOpPOli OMMCBLIBAET TUMblI FOPHLIX MOPOA W UX FeHe3uc, Tpe-
TUA — TUNbI MECTOPOXAEHWUN MONE3HbIX UCKOMAeMbIX, YCJI0-
BUSi 0DPa30BaHMs 1 NX OCHOBHbIE YepTbl. Kaxablii koMmniekc
MOXET BbICTYNaTb B KayecTBe OTAENbHO B3sToli obyuvatouleli
nporpammsl. Cuctema obbEANHSIET 3TN KOMMEKCh MO Cped-
cTBaM KnaccmpurkaLmoHHol cxembl. Cxema npeacTaBasieT co-
6O Mepapxmyeckyto CTPYKTYpY, B KOTOPYIO BXOASIT reHeTuye-
cKast KnaccudrKaumns MECTOPOXAEHN NONE3HbIX UCKONAEMbIX,
CXeMa MpOoLECCOB MUHEPaNoobpa3oBaHNs N CXeMa CUCTEMAaTU-
K MuHepanos. Kakgas cocTasasiowasi NOCTPOeHa Mo nNpuH-
uuny “oT bonbliero Kk meHbwemy'. KnaccudmkaymorHas cxema
npeAcTaBfieHa efuHbIM TekCToBbIM chaiiiom. Obuiee konmye-
CTBO 3HAKOB, ONPEAENSIOWMX POb CAOBOCOYETaHNUS B Uepap-
Xun4yeckoii cTpykType paBHo 15. [NepBble Tpu 3Haka fo 3ansiToli
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HEN3MEeHHbI 1 PE3ePBMPYIOTCS B 3aBMCUMOCTYW OT HaJIMYunsi CBO-
BogHbIX HOMepoB B 6asze. KonmyecTBo 3HaKOB nocsie 3ansToii
BapbUpyeTcst U MOXeT bbITb paBHo oT 1 go 12, B 3aBucMMOCTY
OT MOJIOXKEHUSI B NEPAPXUHECKOM Psidly.

B cucremy 3arpyxaetcsa wabsioH knaccndukaumoHHol cxe-
Mbl, B KOTOPOM ObbsiBNIEHa KaXKAasi U3 NO3NLUIA nepapxmyeckoli
cTpykTypbl. HacTpoiika cncrembl npousBoamTcst 3a CHET uTe-
HMS KiaccnpmKaumnoHHol cxembl. [MbkocTb B HacTpoiike nos-
BOJIAET PE3€PBUPOBATb HECKOJIbKO MOPAAKOBbIX HOMEPOB ANA
KaXK[0ro paHra, a Tak>ke 3aflaBaTb COOTBETCTBUE MOPSIAKOBbIX
HOMEPOB MEPapPXNYECKOMY 3HAYEHUIO B Mpejesiax OfHON Knac-
cncpukaumm, korga obbLEAUHSIOTCS HECKOJIBKO CXEM C OAMHa-
KOBBIMU paHraMu B Hayase n pasfinyHbIMU paHraMm B KOHLE.
B pesynbTate 4ero dopmupyetcs 6asa nHtepdeiicos, B KoTo-
poii cmctema B COOTBETCTBME C WABAOHOM BbICTpamBaeT BCe
3/1eMEHTbI Mepapxnyeckoli CTPYKTypbl.

N3BecTHO, 4TO 0BNacTb reonorMHecknx 3HaHWA CNOXKHA U
NPOTUBOPEYNBA C JIEKCUYECKON TOYKM 3PeHnsi. 3a4acTyto OfHO-
MYy TEPMUHY MOTYT COOTBETCTBOBATb HECKOJILKO Pa3/INYHbIX MO-
HATUI N HAa0DOPOT OAMHAKOBbIE MOHSTUSI BCTPEYHAKOTCS B Pas-
JINYHBIX TeEpMUHaX. [NaBHas 0COBEHHOCTb JaHHOR CMCTEMBI CO-
CTOWT B TOM, YTO OHa MO3BOJSIET NAEHTUDULMPOBATL NOHATHSA
TaKoro pofa U COMOCTaBASATb NPUCYLUYIO ANSi HUX UHOpMa-
uuto, HaligeHHyto B TekcTe. Tem cambiM bbina pewweHa npobne-
Ma MPOTMBOPEYNBOCTY FEOJOrMHECKOrO 3HAHUS.

2009ES000364R CTEHZOBbIN

Tpu Hambosiee AJUHHBIX TeMIEePaTypPHbIX
psaa EBponbl, moaATBepK/Iaf0Ie
BO3/I€iICTBE€ MHTEHCUBHOCTU COJIHEYHOTO
U3y YEeHUs

Man-Jlyn Jle Moyans!, B. Kocobokos!?, Buh-
cent KypTuiio

'Mapukckuii unctutyt domsukn 3emau, Mapux, Pparuus

2MexxayHapoaHbIii MHCTUTYT TEOPUN NPOrHO3a 3eMETPSACEH M
U MaTemaTuyeckoli reogusnkn Poccuiickoii akagemnm Hayk,
Mocksa, Poccus

Hamu n3yuen addekT conHeu HOW U3MEHYMBOCTM HAa TEM-
nepaTypbl, 3aperucTpUpOBaHHbIE HA TPEX €BPOMERCKUX CTaH-
unsix (Mpara, BonoHbs, Ykkne), BbIBOPKM KOTOPbIX He MMe-
HOT MPONYCKOB U ABAAKOTCA CaMbIMN ONMNHHBIMN U3 AOCTYMHbIX.
Crepys nogxofy pacnosHasaHusi 0bpa3os, Mbl pasfensieM gaH-
Hble (QHEBHbIE MUHUMANbHAS 1 MAKCUMAasibHAsi TeMnepaTypsbl
n nx pa3HOCTb) B ABa OTAENIbHbIX K/J1aCCa B COOTBETCTBUN C aK-
TusHocTbio ConHua: TemMnepaTypbl B NEPUOA BbICOKOAKTUBHOMO
unkna Lleaba (knacc H) u TemnepaTypbl B nepuog manoak-
TueHoro uymkna (knacc L). Wcnonbays craTmnctuky knaccuye-
ckoro AByxsblibopoyHoro kputepusi Konmoroposa-CmupHoBa,
MHOFOKpPaTHOE NepeMelLnBaHme AaHHbIX U pa3HoobpasHble ae-
JIEHNSA Ha KJ1aCCbl, BKJ/IKO4Yas HE3aBUCUMblIE OT COJIHEYHOI akK-
TUBHOCTU, Mbl OEMOHCTPUPYEM CTAaTUCTUYECKYHO 3HAYUMMOCTb
W YCTOMYMBOCTb pasnnyus yHKUUl pacnpeseneHus Temne-



patyp u3 knaccoB H n L. Mol Takxe ucnonbsyem knaccu-
Yeckuii “‘meTon HanoxeHust anox’ AAs BbIYUCNEHUS] CPELHEro
rofoBOro xofa TemnepaTyp u3 knaccos H u L no otgensHo-
ctun. PesynbTaThl nonoxuTensHble: NpakTUYECKM BCE Napbl rpa-
hPMKOB PaCcCCMOTPEHHBLIX TEMMEPATYPHbIX WHAEKCOB (AHEBHbIE
MWHUMaZIbHasA N MaKCUMasibHasA TeMnepaTypbl, UX PaA3HOCTb
U nepsasi NPoU3BOAHAst MO BPEMEHM OT 3TUX TPeX WHAEKCOB)
LBYX KJIaCCOB 3HA4YNTEIbHO pacxofsaTcs (Ha BesMYnHy nopsig-
ka 1°C) n cTabunbHbl N0 OTHOLIEHUIO K Nepuogy aHanmsa (oT
bonee ABYXCOT NIeT JO MUHMMAILHO HEOBXOAMMOro, Hanpumep,
68 net pns Ykkne). B TemnepaTypHbIX nocnefoBaTensHOCTSIX
TPpex CTaHLMi MOXHO pacno3HaTb oblive n NoKaNbHO crneyu-
duyHble npru3Haku. Takum obpa3om, NokasaHo, YTO CoJHEYHast
aKTVBHOCTb MOXET SIBASITbCS MPUHUHOW LOJITOBPEMEHHbIX Ba-
prauuii TemnepaTyp HabntogaBLIMXCs B Tpex To4kax EBponbl B
nocneaHne ABectn net un 6e3 npueBaeYeHUst AOMOJHUTENBHOrO
BbIHyaatowero caktopa. OTMeYeHHbIE U3MEHEHUS FO4OBOrO
xofa TemnepaTyp TakXXe YKa3blBalOT HA CJIOKHOCTb XapaKTep-
HOrO JIOKaJIbHOrO OTKJINKA, KOTOPasi MOXET 3aTPyAHUTbL UAEH-
Tupukaumio obLLell KOPPensumun Mexay COSHEYHONR aKTUBHO-
CTbIO 1 rN0DanbHLIMU OLEHKAMN TEMMEPATYPbI.

2009ES000396R YCTHbIN

Jloruyeckas crpykrypa I'MC ob6uiero
HA3HAYEHUs HA TIpUMepe
reoJioro-reoMop@oIOrn9ecKoil OIeHKN
CJI02KHOTO MOPQOTEKTOHUYECKOTO paiioHa

B. N. Hukudbopos!, FO. I". Cumonos?

"Mnctutyt dousnku 3eman um. O. FO. LLimuara PAH,
Mocksa, Poccus

2MrY, Mocksa, Poccusi

B socbmupecaToix rogax 8 UP3 AH CCCP 6bina cchopmynu-
poBaHa KOHUENUNS OUCKPETHOI, nepapxm4eckoin Moaenun reo-
dusmnyeckoii cpeabl nuTocdepbl, KOTOPasi OKasanachb Kak Teo-
PeTnyYecKn, Tak 1 METOANHECKU HEODXOAMMOIA ANs NPOBEAEHUs!
MOPOCTPYKTYPHOrO aHaM3a CIOXKHOMO MOPPOTEKTOHNYECKO-
ro paiioHa Apmenuu.

Ananus 6bin OpraHn30BaH Ha OCHOBE Tonorpad4ecKoi Kap-
Tbl MacwTaba 1:500 000.

MopTBEpXAEHO NPefnoNOXKeHNEe, YTO TEKTOHUYECKOE CTPO-
€HUe BbISIB/ISIETCS HA OCHOBE CBSI3M MeXAy CTPOEHUEM PEHHOIA
CETW N TEKTOHUKOIA pernoHa. Takasi cBs3b Oblia obHapy>keHa B
pe3synbTaTe NPOBEAEHHbIX KAPTOMETPUHECKUx paboT u coctas-
JIEHNST CEPUN TEMATUYECKMX, aHANIMTNHECKUX KapT Ha PErvOH.
AHanornyHble paboTbl NPOBOAUANCE MO APYTUM TEPPUTOPUSIM:
CesepHasi 3emnst, Boctounbiin Kasaxcran, Janshuii BocTok,
LlenTpanbHbiii Tane-LLlanb, MekcukaHnckas kotnoeuHa, Kape-
nns.

Mpu cocTaBneHun cepun TeMaTUHECKUX KapT MPUMEHSIOCH
HECKOJIbKO METOANK:

— OUCKPETHAsi, Mepapxmyeckasi Mogesib reopn3anyeckoin cpe-
Ibl nuTocdepsl;

— MopdhoMeTpUYeCKUii aHann3 pevHoli ceTu;
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— aHanM3 OTNMYNIA KAACCUYECKUX KOHMUrypaumini u AnuH
CKJIOHOB, TaJIbBErOB BOGOTOKOB, LUMPUHbLI JOAVH.

anIMeHeHI/Ie 3TUX METOAOB MO3BOJINA BbISABUTb TEKTOHWU-
Yyeckoe bIOKOBOE CTpoeHWe TeppuTOopUU, ‘KNaBULLHYD' Mpu-
pody TEKTOHUYECKNX BNOKOB U WX AMHAMUYECKUX XapakTe-
PUCTUK, a TaKXe KaYe€CTBEHHblE AWHAMUHECKUE XapaKTepwu-
CTUKN TEKTOHUYECKUX BAOKOB, OTPasMBLUMXCA B UCKaXKeHUN
KJIAaCCUYECKNX XapaKTEPUCTUK Pa3MepPHOCTU pedHbix bacceii-
HoB. Ha ocHoBe 3Tux paboT cospaHa TEXHONOIUsSI reosoro-
reoMopd0N0rM4ecKoli OLEHKN CIOXKHOMOCTPOEHHOrO FOPHOro
palioHa C TOYKU 3PEHUst HaMNpPaBIEHHOCTN TEKTOHUYECKUX ABU-
XKEHUN Ha TEPPUTOPUN 1 CEPUSI aHANNTNHECKUX KapT (Bcero 14
TEMaTUYECKMX KapT).

AHannTuyeckne KapTbl npegcTasieHHble B NpunoxeHun K
HacTosiwed paboTe, 0TOOpaXkaloT OfHO SIBNEHME WJIN KaKyto-
nubo ero xapaktepuctuky (ogHo ceolictso). Mpn 3Tom faHHoe
siBJIeH/e NOKa3blBAeTCs B CBOEl CucTeme rnokasaTeneli, oTBie-
HEHHO OT ApYyrunx HBJ'IeHI/II‘/‘Iv BHE CBA3N C HUMMN. CVIJ'Ia aHaINTN-
Yeckoro kapTorpacupoBaHusi B TOM, Y4TO OHO MO3BOASIET Kak
6bl “YpacuneHnTb’ 0OBEKT Ha COCTaBHblE Y4acTu, 060cobneHHO
PaCCMOTPETb UX N AaXKe BblAENINTb SN1IEMEHTbI 3TUX yacTei. Ta—
Koe “pacuneHeHune” MOXeT ObITb CKOJIb YrOAHO AeTaslbHbIM, BCE
3aBMCUT OT rNybuHbl aHann3a. Ha HavanbHbIX cTagusx aHanu-
TUHECKOro n3y4eHus 06'beKTa Ha KapTaxX NOKa3blBAalOT OCHOB-
Hbl€ 3IEMEHTbI €r0 CTPYKTYpbl, FreoMeTpum, ocobble npu3Haku
n ceoiictea. Ho no mepe HakonieHnsi 3HaHWIA 1 COBEPLUEHCTBO-
BaHNA METOAUKN aHAJINTUHECKNE KapTbl OTPa>katoT BCe 60ﬂee
menkune ocobenHoctn u getanu. CyMma aHanuMTUYecKux KapT,
CO3AaHHbIX ANS ONpeseseHHON TeppuTOpNM, NO3BONSIET Chop-
MUpOBaTb Basy faHHbIX A5 PELUEHUS CEPUM MPUKIAAHBIX 3a-
nay (Bcero Ha ocHoBe kapTorpadhuyeckoin 6asbl faHHbIX peLua-
etcs okono 50 npuknagHbix 3agad).

nOrVIKa BblOENIEHNA TEKTOHNYECKNX 6J'|OKOB MO3BONSAET CAe-
NaTb BbIBOA O ANANEKTUYECKUN TECHOM B3aWMOOTHOLLUEHUUN BO-
LoCOopHbIX BacceiiHOB pasNMYHOro NOPsiAKa U TEKTOHNYECKUX
6710k0B cooTBeTCTBYlOWEro pa3mepa. JaHHble 06 nckakeHnm
reOMETPUYECKNX XapaKTEpUCTUK BogocbopHoro bacceiiHa unm
OTKJ/IOHEHUE MX OT KNACCUYECKUX XapaKTepUCTUK MO3BOsIsieT
[enaTb BbIBOAbI O BJAUSIHUM Ha 3TU napameTpbl BogocbopHOro
bacceliHa BEPTUKANbHBIX TEKTOHUYECKUX, KaK NONOXKUTENbHbIX,
TaK U OTPULATENbHBIX ABUXEHNA BNOKOB.

2009ES000363R CTEHZOBbIN

SJ'IGKTPI/I‘-IGCKaSI COCTaBJIAIOIIIadA
PEeruoHaJIbHOI'o KJjimMarTa

C. B. Anncumos, H. M. Luxosa

leocbusnyeckas obcepeatopus “Bopok’ NP3 PAH

[N OLEHOK BO3MOXHBIX KAUMATUYECKUX N3MeHEHN 0BblY-
HO WCMOMb3YIOTCS r10baNbHbIE TMAPOAUHAMUYECKUE MOLENN
obueli umpkynsiumu atmocdepbl. Takme Mogennm B KadecTse
rpaHUYHbIX ycnoBuii (UAnM Npu aHannse afekBaTHOCTW) pac-
CMaTpUBAOT MHOFOJIETHNE AaHHbIE HENPEPbLIBHLIX METEOPOIO-
rnyeckmnx HabntogeHuii. B HacTosweln paboTte gnsi onucaHus
OCOBEHHOCTEN PernoHanbHOrO KAMMaTa NpPeasioKeHO Hapsay
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nus a) temneparypsl (T), manpsizxkennocrun noss (E.) 6)
MOJyJIsl TOPU3OHTAIBLHOM cKopoctu (abs (Vay)) 1Mo JaHHBIM
7 vosiopst 2008 1. F1 u F» — mepBas u BTOpasi TJIaBHBIE KOM-

IIOHEHTBHI.

C YCTORYMBLIMU OLLEHKAMU NPOCTPAHCTBEHHO-BPEMEHHOMO pac-
I'Ipep'eﬂeHVIﬂ MEeTeOoBEJINYNH y‘-IVITbIBaTb p'VIHaMVIKy 3J'IeKTpV|‘-|e—
CKUMX NapaMeTpoB MOrpaHMYHOro ciosi aTMocdepbl.

[ns MHOrOMEpHOro CTaTUCTUYECKOrO aHaAN3a NCNob30Ba-
JINCb AaHHbIE HEMPEPbIBHbLIX HADAIOAEHUI a3PO3NEKTPUYECKO-
ro nons (E.) n meTeoponornyeckux napamerpos (Temnepaty-
pa, CKOpPOCTb 11 HanpaBJieHNe BETPa, BIAaXKHOCTb, aTMocdepHoe
[aBleHNe, OCBELLYHHOCTb), BbIMOJHEHHbIX Ha CPEAHELLPOTHOM
obcepsatopun “Bopok”’ [58°04" N, 38°14’ E|. Bcero meTtopom
FNaBHbIX KOMMOHEHT Bblno nccnegosaro 30 CyTOYHBIX MHTEP-
BaJIOB JaHHbIX "'XOpOoLuei noroas!” NETHEro 1 OCEHHEro CE30HOB
2008 r.

DakTopHbIA aHann3 nokasan, 4to ot 80% fo 96% usmen-
YNBOCTU MPU3EMHONA aTMocdepbl B MPOCTPAHCTBE PETUCTpPU-
pyeMbix MapaMeTpoB OBYyCNOBMEHO NepBbIMU TPeMs MoAamu
rnaBHbIx KOMMOHeHT. [lepBas rnaBHas KOMMOHEHTa OTpaxkaeT
CyTOuHbINi X0f, MeTeonapameTpos (Npexae BCero — TemnepaTty-
pbl) 4N NETHErO Ce30Ha, UMEET CXOAHYI ANl BCEX CE30HOB
AUHaMuKy u xapakTepusyeT oT 48% po 67% pervonanbHoi
M3MeHYMBOCTU Npu3eMHoli aTmocdepbl. BTopas moga oTpa-
>KaeT Bapuauun FrOPU30HTasIbHOW BETPOBOW KOMMOHEHTHI Me-
TEOopoaorn4eckoro b10ka AaHHBIX N LEMOHCTPUPYET SIBHO Bbl-
paxkeHHyto ce3oHHoCTb. Ha ee gonto npuxoantca ot 20% ao
35% n3MeH4MBOCTM B NeTHU ce30H. B oceHHem cesoHe Bknag,
BeTpOBOli guHamukmn npesannpyeT. OCHOBHbIM (haKTOPOM, BHO-
cawmm Hanbonbwuii Bknag (ot 40% po 60%) B obwyto us-
MEHYMBOCTL NPU3EMHOl aTMOCepbl, CTaHOBUTCA KOMMOHEH-
Ta, aKKyMyIuMpyloLWas Bapuauuy BETPOBbIX MapaMeTpoB, B TO
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BPEMsl KakK BHYTpUCyTO4YHas Bapuauus obecnedusaet ot 18%
n0 40% obueli nsmenunsocTn (CcM. pucyHok). TpeTbst Moga B
6OJ'|b|JJI/IHCTBe cny4aeB 06ycnosneHa BapunaynsamMun BeEpPTUKANb-
HOIl COCTaBnsAOWEl BETpa UM U3MEHEHMSIMU OCBELLEHHOCTN
n pasnerusi. Npn 3TomM nokasaHo, YTO BbIsIBNEHHbIN PaKTOP-
HbIM aHanusom Bkaag F, B obuiyto gncnepcuto gHaMuKm pe-
rMCTPUPYEMbIX MapaMEeTPOB MPU3EMHOrO CA0s 3HAYUM, a AJjsi
OTAE/NbHbIX BPEMEHHbIX MHTEPBAJIOB CPABHNM C BKIAAOM B 00-
YO U3MEHYNBOCTb BIAXKHOCTU N TeMMepaTypsbl.

MeTogamu cnekTpanbHO-KOPPENSILUOHHOrO aHain3a Ha oc-
HOBE JaHHbIX HEMpPepbIBHbIX 0OCEPBATOPCKUX CPESHELLNPOTHBIX
Ha3eMHbIx Habaroaennii 1998-2007 rr. nccnenosaHbl 0CObEHHO-
CTN AMHAMUKN MHOFOJIETHMX BapunaLuunii HanpsiKeHHOCTU aspo-
3/1eKTPNHECKOrO MOJsi, B3aMMOCBA3b F, C U3MEHEHUsIMU TeM-
repaTypbl, CKOPOCTU BETPA Ha PasfiMyHbIX BbiCOTax. [lony4yeH-
Hble pe3ynbTaTbl NO3BONAIOT CAENATh BbIBOL O HEODXOANMOCTN
pPaccMoOTpeHnsi 0COBEHHOCTE BPEMEHHON 1 MPOCTPAHCTBEHHOIA
AVNHAMUKWN a5PO3NEKTPUHECKOIO NONA NMPU XapaKTEPUCTUKE pe-
rMOHaNBbHOrO KAMMaTa.

PaboTta BbinonHeHa npu noggepxke Poccuiickoro donga
dyHAaameHTanbHbIX ccnegosatuii (rpaHt N 09-05-00888).

2009ES000369R CTEHAOBLIN
NuadopmanimoHHO-BbIYNCINTEIbHAS CUCTEMA
BapUAIMOHHOW aCCUMUJIANNN JAaHHBIX
OUCTaHIIHOHHOrO 30HaupoBanus MBC-T2

B. 1. Arowkos', C. A. Jlebepnes?,
E. . Mapmysun!, E. A. BoTeuHosckuii!,
A. B. T'yces!, B. M. LyTses!, H. B. 3axaposa!

YMuctutyT BovncAnTeNbHO MaTemaTukn Poccuiickoii Akage-
mMum Hayk, Mockea, Poccus

2V upexaerne Poccuiickoii akagemun Hayk [eodbusnyeckuii
ueHtp PAH, Mockga, Poccus

Pewenne n ananus 3agad reodusnyeckoii TepMorngapoau-
HaMukun B akBaTopusax MunpoBoro okeaHa C MOMOLLBIO acCMMU-
NAUNN JaHHbIX HabaogeHWli N NCNONb30BaHNMEM COBPEMEHHbIX
NHGOPMALMOHHBIX TEXHONOMUI N METOAOB MaTEMaTUYECKOro
MOAENNPOBaHNS NpeLCTaBsieT coboil NepcnekTNBHOE Hanpas-
NeHne nccnefoBaHua okeaHa u atmocdepbl. ViMeHHo Takoro
pofa NCCNeAoBaHUs SABAAIOTCA OA4HUM 13 Hanbonee adhdhekTUB-
HbIMW ONnsA peLueva Ba>XHbIX I'IpVIKJ'Iap'HbIX 3a4a4, CBsA3aHHbIX C
obopoHoli rocyfapcTsa, ynpasieHNeM pecypcaMun OkeaHa, no-
VNCKOM 1 CMaceHVeM JitofAel, MPOrHO30M MOrofbl, 3KOOrMei 1
T.4.

B nocnepree Bpems MeTofbl ycBOeHUs (accumunsumm) gax-
HbIX HabatofeHWUli aKTUBHO WCMOMb3YIOTCA LS NOBbILEHUS
afleKBaTHOCTU MoZeneil LMpKynsiumu okeaHa. 3peck Hanbonee
NepCneKTUBHbLIM HanpaB/ieHNEeM ABASETCA 3a4adva BapuaLoH-
HOIO YCBOEHUS AaHHbIX, KOTOPasi, Kak NPaBuIO, CBOAUTCS K 3a-
Aade onTnuManabHOro yl'lpaBJ'IeHI/Iﬂ. l‘IVICJ'IeHHOe peweHne gaHHbIX
32724 YCIIOXKHSAETCSi peasibHON KoHdUrypaumeid rpaHul okea-
HOB, BONIbLINM KOIMYECTBOM Y310B AUCKPETU3ALNMN, HANNYNEM



[aHHbIX HabntogeHUi Wb B Manbix nNogobnactsix MUpPOBOro
okeaHa. Bce 310 cozpaer gononHuTenbHblE MHPOPMALMOHHbIE
npobaemMbl Npy NPaKTUYECKOM PELUEHMM 3TUX 3afa4y u TpebyeT
pa3paboTku cneuuanbHbIX METOAOB C MPUBIEYEHNEM MOLLHbBIX
BbIYNCAUTENBHBIX KOMMJIEKCOB 1 CO3AaHNE CMELNANN3MPOBaH-
HbIX VIHCbOpMaU'VIOHHO BbIYNCJNINTENTbHBIX CUCTEM.

CospaHue Takoro poga MHGOPMaLMOHHO-BbIYNCANTENBHBIX
cuctem (MBC) He moxer bbiTh ocyuiectBneHo bes npepsa-
PUTENBHONO CO34aHUNA TEXHUHECKOro KOMMJIEKCA MNporpamMmm,
NPU3BaHHOrO B NepBYyK o4vepesb obecrednBaTb: KOPPEKTHbINA
OOMEH [aHHBIMM MeXZy Pas3fnyYHbIMU Mogynsimu, obnapaTtb
yoobHbIM Ans nonb3oBaTenst rpadrHeckum MHTEpPeEcomM,
nossosistoWMM Hanbosiee nonHo onpeaensTs xoh pabotsl VIBC,
obnafaTb BO3MOXHOCTBIO XPaHEHUsS M BU3yann3auuu pacye-
ToB, obecneynBaTb AOCTYN K pacyeram depes WHTepHer — a
TaK >Xe YAOBNeTBOpsiTb psigy Tpebosanuii. VHdopmaunoHHo-
BolyncnuTensHas cuctema MBC-T2 moxeTr paccmaTpuBaTh-
CA B Ka4ecTBe OAHOM N3 TakKMx CUCTEM. OHa NCNONb3YyeT He
OCpefHeHHble AaHHbIE, a peasibHble, ONEPaTUBHbIE faHHble U3~
MepeHnii TemnepaTypbl MOBEPXHOCTV OKeaHa, MPOAENaHHbIX
paguomeTpom, BasupyrownmMcst Ha BOpTy CMyTHWKOB, B KOH-
KpEeTHble MOMEHTbI BPEMEHW BAOJMb MOJOCHI CKAHMPOBAHMS,
YTO MO3BOJISIET NOJyHaTh Doslee TOYHbIE MPOrHO3bI.

2009ES000368R

IIpoekT ALTICORE: Kacnuiickoe mope

CTEHAOBbIN

Kypaes!?, XK.-®. Kpeto'?, C. A. Jlebeges?,
Koctanoii®, A. W. Tunsbypr?,

LLlepemet®, P. Mamepos®, E. A. 3axaposa?,
1,3

A. B.
A T.
H. A.
N1. Pobnoy'3, ®. Jlnapa'?3, C. KanmanT
M. Bepxe-Hryen!

Tynyscknit yuusepcutet, Tynysa, Oparuus

2TocypapcTBeHHbIli OkeaHorpadpuyecknii UHCTUTYT,
Cankr-lletepbypr, Poccus

3 TabopaTopusi CNyTHUKOBBIX reohU3NHeCKUX 1 OKeaHorpadu-
Yeckux nccneposanuii, Tynysa, ®panuyuns

4V upexpenue Poccuiickoii akagemun Hayk [eodbusnyecknii
Llentp PAH, Mockea, Poccus

SWnctutyT okeanonoruu um. M. M. Llupwosa Poccuiickoii
Akagemun Hayk, Mocksa, Poccus

SWHcTuTyT reorpacun HaumonanbHoli akagemun Hayk Asep-
baiigxaHa, Baky, Asepbaiigxan

Ocnogras uenb ALTICORE (ALTImetry for COastal REgions
— www.alticore.eu) coctonT B TOoM, 4TOBbI Co3faTh Basy paH-

95

HbIX aNbTUMETPUYECKUX U3MEPEHMNIA A/ UCCNEA0BaHUS B MPU-
OpexxHbIX paiioHax HEKOTOPbLIX €BPONEcKMx Mopsix. B gaHHom
JOKJ/afie NpefcTaB/ieHbl OCHOBHbIE Pe3y/ibTaTbl UCCIefOBaHNMS
Kacnuiickoro mopeii, nosydeHHble B paMKax 3TOro MpoeKTa.

Kacnuiickoe mope — camblii 60MbLWON KOHTUHEHTANbHbIV
BOAHbINE 06bekT Ha 3emne. Pasmepbl n reorpacduyeckoe no-
JIOXKeHNe MOpsi SABASIIOTCSA AeNCTBYIOWNM NUHANKATOPOM Kpyn-
HOMACLUTaBHbIX KIMMaTUYECKUX 1N IKOJIOTUYECKUX N3MEHEHNT.
OpuH 13 cambix BaXKHbIX MapaMeTpoB cocTosiHust Kacnuiickoro
MOPsi — 3HAaYUTESbHbIE MEXIOLOBbIE U3MEHEHUSI YPOBHS, KOTO-
Pbl€ ABAAKOTCA 3arap,K0|7| ANA yHeHbIX MHOMMX CTpaH. CVlJ'IbeIe
KonebaHus ypoBHsi Kacnniickoro Mopsi UMEIoT CepbesHble Mno-
CNeACTBUS AJist NPUOPEXXHbIX PErMOHOB, MPUBOAS K CMELLEHMIO
6eperoBoil NMHUK, MEpeCceneHnto ThICSY XUTENEeA 1 paspyLue-
HMIO MPOMBILLJIEHHBIX COOPY>XeHuil 1 nHdpacTpykTypbl. Hesa-
BUCUMbIE OT NOrofAbl U3MEPEHNA PafapPOM-anbTUMETPOM MOTYT
CTaTb €CTECTBEHHbLIM AOMOJIHEHNEM K CyLLECTBYHOLUM Habnto-
OEHVSIM 33 YPOBHEM MOPSi HAa YPOBHEMEPHbIX MOCTax U AaTb
HOBYIO MH(POPMALIMIO MO aKBAaTOPUM OTKPbLITOro MOPpsi, rAe npsi-
Mble HablOAeHUs1 33 YPOBHEM HUKOrAa He nposoaunmce. Kac-
NUIACKOE MOpE SIBSIETCS MPOMEXYTOHHLIM OOBEKTOM MeXay
OTKPbITbIM OKEaHOM 1 3aKPbITbIMU 03€pamu, Mo CyTu, 3TO npe-
KpacHasi ‘‘ecTecTBeHHasi nabopaTtopus’ Onsi OLEHKU MOTEHLU-
ana CryTHUKOBOW alibTUMETPUMN B UCC/EA0BAHUSX 3aMKHYTbIX
BOAHbLIX OO BEKTOB.

B poknage npoBuanTcs oueHka n3MeHYnBOCTN ypoBHs Kac-
NMIACKOro MOPsi MO [JAHHLIM W3MEPEHNA CETU YPOBHEMEP-
HbIX MOCTOB U AaHHBLIM CMYTHWKOBOWA anbTumetpun. OB6cyx-
[laeTCsl BO3MOXXHOCTb NCMOJIb30BaHNS CMYTHUKOBOrO pajapa-
anbTUMeTpa Aasi uccneposaHuii Kacnwuiickoro mMopsi, a Tak
XKe BINSIHUE NPUJIMBOB, aTMOC(EPHOrO BO3AENCTBUS, BANSIHIE
“cyxoii”’ nonpaBKy 1 MOMPaBKN Ha BAAXKHOCTb, pacCYMUTaHHbIE
CpefiHUe BbICOTbI MOBEPXHOCTN MOPSI, MOTEHLMUAIBHOE BNSIHME
fibJa Ha aNbTUMETPUYHECKNE U3MEPEHUSI N OTKJIOHEHWNE MEX-
AY U3MEPEHNAMUN Pa3INYHbIX aNbTUMETPUHECKNX MPOrpamm.
MpueoasTcsa pesynsTaThl BepudbmKaumm nsamepeHuii Ha nocrax
C JaHHbIMU CyluecTBylOWMX a3 [aHHbIX anbTUMETpUU ANs
Kacnuiickoro mopsi.

npep'CTaBJ'leHbl pPe3ynbTaTbl COBMECTHOINo0 WCMNOJIb30BaHNA
CNYTHUKOBbIX OAHHbIX U |/|3mepeH|/||7| Ha MOCTax Ansa mnccneno-
BaHUs rugposiornyeckoro pexxuma Kacnuiickoro mopsi. Anbtu-
METPNYECKNE U3MEPEHUS SIBASIIOTCS HEOLLEHUMbIM WHCTPYMEH-
TOM [ KOHTPOJISi CE€30HHOW 1 MPOCTPAHCTBEHHON W3MEHYU-
BoCTb yposHsi Kacnuiickoro mopsi. B kombuHaumn ¢ nonsimu
CKOPOCTE MNPUBOLHOIO BETPA, WU3MEPEHHBLIMY CKAaTTEPOMET-
pOM, OHU [JAtOT MOJIE3HYIO MH(OPMAUNIO At UCCNEA0BAHUS
BJIVSIHAS CUJIbHBIX BETPOB Ha ypoBeHb Mopsi. [JaHHble cnyTHU-
KOBOIi afibTUMETPUN MOTYT TaKXXe UCMOJIb30BATLCA sl UCClie-
[OBaHNS M3MEH4YMBOCTN YypoBHsi peku Bonra. VamenunsocTb
YPOBHSI MOpsi BMECTE C Hab/IIOAEHUSIMU APYrX COCTaBIISIOWMNX
BOAHOro banaHca MOryT AaTb OUEHKU BEJMNHUHbI UCMAPEHUs
c nosepxHocTu Kacnuiickoro mopsi unn 3anuea Kapa-Boras-
lon. Apyrumu npunoXxeHusimu CnyTHUKOBOW anbTUMETPUN SIB-
NAKTCA nNccnefoBaHNe BETPOBOro M BOJIHOBOIo peXxuma Mo-
psi, NCCNEefOBaHNE €ro JIELOBOro PeXUMa C COBMECTHbIM MC-
NoJb30BaHWEM aKTUBHbIX (pajap-BbICOTOMEP) U NACCUBHbIN
(MuKpoBoONHOBBIN pagUOMETP) U3MepeHuii ¢ bopTa CnyTHUKOB,
BbIMNONHAOWNX aIbTUMETPUHECKYIO NPOrpamMmy.



2009ES000367R CTEHOOBbIN

IIpoekt ALTICORE: Yepuoe mope

1

. KocTsaHoli
A. lebepes®

A. W. Tunsbypr!,

A.
H. A. Wepewmet!, C.
"Mucturyt okeanonorvm um. M. M. Lupwosa Poccuiickoii
Akagemnn Hayk, Mockea, Poccus

2Vupexpaenne Poceuiickoii akagemun Hayk Feodbusnsdeckuii
Llentp PAH, Mockga, Poccus

OctosHras uens ALTICORE (ALTImetry for COastal REgions
— www.alticore.eu) coctonT B TOM, 4TOBLI co3faTh Basy paH-
HbIX aNbTUMETPUYECKUX U3MEPEHWNIA A/t NCCNEA0BAHUS B MPpU-
BpexKHbIX paiioHax HEKOTOPbIX EBPOMERCKNX MOPSIX.

B paHHOM poknage KpaTKo paccMoTpeHbl hu3nyeckme npo-
ueccbl B npubpexHoii 3oHe YepHOro mMopsi, KOTOpble BHOCAT
CBOIi BKJ1aj, B KOPPENALMNIO MEXAY aHOMaaUSIMU YPOBHS MOPSt
(AYM), paccumTaHHbIMU MO AAHHBIM AJbTUMETPUYECKUX 13-
MepeHUii N JAaHHBIMU U3MEPEHMA Ha YPOBHEMEPHbIX MOCTaxX.
MpuBeneHbl pe3ynbTaThl NCCNELOBAHNS MEXKIOLOBOM N3MEHYN-
BOCTM YPOBHSI 1 Me3oMacLuTabHoii guHamukn YepHoro mops no
faHHeiM AYM.

ObcyxpatoTcs pe3ynbTaTbhl CPaBHEHUS JaHHbLIX U3MepeHui
AVM 1 ckopocTn NpUBOZHOrO BETPa Ha HECKOJIbKMX YPOBHE-
MEPHbIX MOCTax M METEOCTaHUMsX C pe3y/nbTaTaMn pacHeToB
No AaHHLIM aNbTUMETPUYECKUX namepenuii. Mpeanaraercs Ho-
BbIli NOAXOA A5t yHLUEeil COrIacoOBaHHOCTN MEXAY CKOPOCTSIMU
NMPUBOAHOIO BETPA, W3MEPEHHBLIMU HAa METEOCTaHLUUAX U pac-
CHMTAHHBLIMU MO AAHHBIM aNIETUMETPUYECKUX U3MEPEHUN, KO-
TOPbI/i OCHOBaH Ha Pa3/IOXXEeHUV HaMpaBJIeHUii BETPa Ha YeTbIpe
CEKTOpa OTHOCUTENBLHO beperoBoit NuMHWMM.

Pabota BbinonHeHa npu nogaepxke PODPU (rpang N 07-
05-00141) n mexgyHapogHoro npoekta INTAS N 05-1000008-
7927 (ALTICORE).

2009ES000366R CTEHOOBGIN

IIpoekT ALTICORE: Bapenneso u Bejoe

Mop4

C. A. Nebepes', A. I'. KocTsiHoii?,

i FMH36ypr?
.M. Meggepnes!, H. A. LLlepemeT

A.
2 C. H. Waypo!

, C.
LYypexaenne Poccniickoii akagemun Hayk Feodbusmndeckuii
Llentp PAH, Mockea, Poccus

NuctutyT okeanonoruu um. M. M. Llupwosa Poccuiickoii
Akagemun Hayk, Mocksa, Poccus

OctosHas yenb ALTICORE (ALTImetry for COastal REgions
— www.alticore.eu) coctonT B TOoM, 4TOBbI Co3gaTh Basy paH-
HbIX aJIbTUMETPUNHECKNX V|3MepeHV||7| Ansa nccnegoBaHnsa B npu-
BpexxHbIX palioHax HEKOTOPbIX €BPONENicCKUX Mopsix. B gaHHOM
JOKNafie NpefcTaBfieHbl OCHOBHbIE Pe3ynbTaTbl WCCIELOBAHUS
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Baperuesa n Benoro mopeii, nony4eHHble B pamMkax 3TOro npo-
eKTa.

BapeHueso n Benoe mopsi oTHOCATCA K OKpaMHHbIM MOpPsiM
CesepHoro JlegoeuToro okeaHa. B HacTosiLee BpeMsi CnoxHble
rMAPOANHAMUNYECKME, NPUINBHBIE, JIELOBbLIE U METEOPOIOTYe-
CKUNE PEXNMbI 3TUX Mopeﬁ MoryT 6b|Tb nccnenoBaHbl C NCNOJTb-
30BaHUNEM [aHHbIX AUCTAHLMOHHOMO 30HAMPOBAHNS, @ UMEHHO
[aHHbIX CNYTHUKOBOR anbTuMeTpun. PesynbraThl kKanubposkn
n Bepl/ICbVIKaLWII/I CNYTHNKOBbIX a/IbTUMETPUHECKNX VI3MepeHVIIZ
(BBICOTBI MOPCKOIi MOBEPXHOCTU U CKOPOCTU MPUBOZHOMO BET-
pa) n cpaBHeHUE C pesynbTaTamy PacHeTOB BbICOT MPUJIMBOB
NO pernoHanbHbIM MOAENAM MNOKasaJs, 4TO 3TOT TUM AAHHbIX
MOXET YCMELIHO WCMNOJb30BaThCA B HAayYHOM WCCAEfOBaHUSX
W B pelleHunn 3a4ay4 MOHUTOPUHIa OKpy>katoLleli cpefbl. Kom-
nAeKcHbIli aHanus npunmeHoro pexuma Bapenuesa n Benoro
MOpeil 1 CpaBHEHME BbICOT MPUJINBOB, PACCHUTAHHLIX MO F10-
GanbHOW 1 pernoHasibHOW MPUNBHON MOLENSIM, MOKa3blBaeT
NpPenMyLLecTBa PernoHanbHoO MOAENN ANS KOPPEKLMUN JaHHbIX
CnyTHWKOBOW anbTumetpun. B goknage npueegeHbl npumepsi
UCMO/Ib30BaHNS AAHHbIX CMYTHWKOBOW anbTUMETPUNM LISt UC-
CNefloBaHNst MEXrofoBoli N3MeH4MBOCTU ypoBHsi BapeHuesa un
Benbix Mopeli 1 NONOXEHNS KPOMKU MOPCKOTO JibAa.

Pabota BbinosHeHa npu NogAep)Kke MeXAYHapOAHOro npo-
ekta INTAS N 05-1000008-7927 (ALTICORE).

2009ES000360R YCTHbIN

OnbiT ucnoab3oBauuga I'MC-TexHosmoruu B
re03KOJIOIMYeCKUX MCCJIeJOBaHUAX Ha
Vpaje

B. H. Mopozos, JI. M. JlabyHuoega,
B. H. Tatapuros, T. A. TaTtapuHosa

Vupexpaenne Poccuiickoil akagemunmn Hayk leodbnsnyecknii
ueHtp PAH

Mpeacraenensbl pesynstatbl ncnonssosaHus MC-texHono-
rMn MPU OLEHKE 3arpsi3HEHWS TSDHKENbIMU MeTanfiamMu OKpy-
»Katollen cpeabl B OAHOW M3 m3BecTHeliwmx B Poccun rop-
HOPYAHbIX NPOBUHLMIA — B paiioHe r. Kapabawa Ha HOxxHom
Vpane. B Hactosiwee Bpemsa MC cTaHoBsATCS MOLWHbIM 1 3ch-
hEKTMBHBIM UHCTPYMEHTOM, KOra BO3HUKAET HeobXoaumMocTb
MPOCTPaHCTBEHHOrO MOAENNPOBAHUS HEFAaTUBHOIrO SKOJIOrMYe-
CKOrO BO3JeiCTBUMA Ha okpyxatowyto cpegy. OcobeHHo 3To
BaXKHO AJ1s1 afMUHUCTPALNI KOJNOrMHECKU HEDNAronpusiTHbIX
pernoHoB Poccum, KoTopble BbIHY>XAEHbI MNPUHUMATL peLue-
HMs 06 3KoNOrnyeckoil peabunuTtauun TeppuTopuii B yCIoBUsIX
HeonpeseneHHOCTI MHEPOPMALLIM O BO3SMOXHON ANHAMIKE pac-
MPOCTPaHEHUS] SKOJIOTNHECKMN OMACHbIX 3/1EMEHTOB.

B cBasu ¢ 3Tum, nepebim 3TanomM paboT crana oueHka Tep-
puTopuu Ansi BblAeneHus Hanbonee 3arpsisHEHHbIX YHaCTKOB
1 Haubonee onacHbIX HaMpaBieHWIA PacrnpoCTPaHEHUs! TsiXKe-
NbIx MeTaanoB. PaboTbl BkoHanu cbop JOCTYMHbIX JaHHbIX
O 3arpsi3HeHVUN paiioHa, reosIoro-TEKTOHUYECKOM U FUAPOreo-
JIOFMYECKOM CTPOEHUM paiioHa, OTOOP M FeoXUMUHECKOE OMpo-
6oBaHMe OOpa3suLOB NOYB M MOBEPXHOCTHbIX Bof. Pesynbtath
uccnenoBaHnii 6binn npeobpasoBaHbl B 3NEKTPOHHLIN BUA 415



JanbHeliwero aHannsa Ha ocHoBe ArcView 3.2. [pu 3tom oc-
HOBHOIA aKLEeHT Bbln caenaH Ha aHanM3e B3aVMHOrO BANSHNSA 3-
TUNOB AAHHbIX: XapaKTEPUCTUK reosIorMYeckoil cpeabl reorpa-
cunuecknx acnektax (rmgpoceTb, paccTosiHue [O HACENEHHbIX
KBapTanoB, penbed U Ap.), pe3ynbTaToB ONpefeNeHnst Coaep-
XKaHUSA TAXKENbIX METAIJIOB B NOYBaxX M BOAAX.

C nomouybto mopynsi Spatial Analyst 6611 nocTpoeHsl kap-
Tbl 3arpsisHenusi noys 9-to sanementamu (Zn, Cu, Cr, Mn, Cd,
Pb, As, Ni, Co). [ns npusegerust faHHbIX K yA06HOMY A5t aHa-
nu3a Bugy b6bina ucnonb3oBaHa CTaHAapTHasi METOAMKA SKC-
MepTHOrO aHafM3a, KOr4a BeCb WHTEPBAsl U3MEHEHUs] KaKOii-
nMbo XxapakTepucTuKM pa3buBaeTcsi Ha TPU YacTu, COOTBET-
CTBylOWMX KpaiiHe HebnaronpusiTHOW 3Konormyeckoin obcra-
Hoeke (1 6ann), oTHocuTenbHo BnaronpusThoii (3 6annia) u
npomexxyTouHoii (2 banna).

Ntorosbim pesynbtaTtom paboT cTanm KapTbl OLEHKU Tep-
puTopun no Kaxxgomy u3s 12 chaktopos. [dns obuweii skcnepT-
HOVi OLEHKM paiioHa 3Tu ciou ObLIM CyMMUpOBaHbl U NOy-
YeHa OKOHYaTeNlbHasl KapTa KOMMJIEKCHOW OLEHKM paiioHa no
13 paktopam. OgHUM 13 NPOMEXYTOUHBIX pe3yabTaTos paboT
CTajla TaKXXe CXeMa TepPUTOPMM ropofa U MpUEraroLmux pai-
OHOB BMJIOTb [0 AprasnHCKOro BOAOXPaHUIMLLA HAa npeamer
nporHosa Hanbosiee BEpOSITHbIX HAMPaBAEHWI PacrnpocTpaHe-
HNA 3KOJIOTMHYECKN ONACHbIX 2/1IEMEHTOB.

Beino Bbigeneno 3 paiioHa, nofBep)KeHHbIX HaubonbLuemy
3arpsisHeHuto 1 Hanbonee 6IM3KO PaCNONOKEHHBIX K 0BbeKTaM,
YCKOPSIOLLMM MPOLIECC X NEPEHOCA B OKPYXKatoLyto cpegy (pe-
KU, 03epa, YKJIoH penbedba, TekToHuYeckue pasnombl). Ha atu
y4acTku 6110 obpaleHo 0coboe BHUMaHME NPy NOCIEAYHOLEN
peabuinTaunn TeppUTOPUN roposa.

2009ES000383R CTEHAOBbIN

OnpenesieHre CTOXacCTUYIECKOM
HENPEPBLIBHOCTU METOAMMU HEYETKON
JIOTUKU U TeodPU3nIecKre NPUIoKeHNs

A. . Karan, C. M. Aras, L. P. Boroytau+os

leodpusnyeckunin Uentp PAH, Mockea, Poccus

Joknan noceslLeH MOAEINPOBAHUNIO HEMPEPLIBHOCTY Ha CTO-
XaCTUYECKNX BPEMEHHbBIX Psifax METOLAMMN HEYETKON JIOrNKY B
paMKax AUCKPETHOrO MaTEMaTUYEeCKOro aHafn3a, CO34aHHOro
8 'Ll PAH, HoBoro nogxoma k aHanu3y fgaHHbix. PesynbTtathbl
NMPUMEHSIIOTCS K MOWCKY aHOManuii Ha BPEMEHHbIX Psifjax reo-
dusmnyeckoli Nnpupogbi.
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2009ES000323R CTEHOOBbIN

MexaHu3M BBIHYKIE€HHOU 3HJIOT€HHOI
aKTHUBHOCTH 3eMJIi U O0bsICHEHUE
BPEeMEHHbBIX Bapualuii HabJIoaaeMbIX
rJ100aJIbHBIX IIPUPOAHBIX IIPOIECCOB

FO. B. BapkuH

ActpoHomuydeckuii uuctutyt um. M. K. LLTepHbepra, Yrusep-
cutetckuii npocnekT, 13, Mocksa, Poccus (barkin@sai.msu.ru)

OcHoBHas Lenb foknaga — nNokasaTb, YTO Hapsigy C Kiaaccu-
YECKMMU MPWINBHLIMUN B3aUMOZEACTBUSIMU HebeCHbIX Ten cy-
LiecTByeT MHOW MexaHu3m BO36y)Kp'eHI/I$I NJaHET N CNYTHUKOB,
KaK CMCTEM B3aWMOZLEACTBYIOLLUX FpaBuTUpYytoLux obonoyex.
CyTb ero 3ak/o4yaeTcss B TOM, 4YTO, Hanpumep, Ha SApPO U
mManTuto 3emnn Jlyna n CosHue OKasblBalOT pas/ivyHble rpa-
BUTALWOHHbIE BO3AENCTBUS, TaK Kak OHU obnagatoT pasnud-
HBIMU OUHAMUYECKMMUN OKATUAMU, @ UX LLEHTPbl MacC 3aHu-
MatoT onpefeneHHble 3KCUEHTPUHHbIE MNOJIOXKEHUA. nOAO6HOe
andpcbeperymanbHoe BO3AeRCTBNE Ha 0600UYKN NPUBOANT K UX
BbIHY>)KAEHHbIM B3aWMOLENCTBUSAM, UX TPAHCASALNOHHBIM CMe-
WEeHNAM, MaJibIM B3aUMHbIM NMOBOPOTaM, p'erOpMaU,VIOHHbIM n
TEPMOAVHAMUYECKM U UHBLIM U3MEHEHUAM. DTU B3aUMOAEN-
CTBUS XapaKTepuU3yrTCs FMraHTCKUMU CUaMyu 1 MOMeHTaMu
Cnn, N ABNAKOTCA UCKNHOHYNTENIbHO SHEPreTNYHbIMN 1N onpeae-
NAOWUMY 1 HANPaBSIOLWNMMN SHAOTEHHYIO aKTUBHOCTL Hebec-
Hbix Tesn. CneacTememM aTUX B3aMMOZENCTBUIA SIBNSILOTCS Bapu-
aunm HabntogaemMbIxX reoArHaMmNYecknx n reonsnyecknx npo-
LIeCCOB, MHOIME U3 KOTOPbIX MOJy4aloT YeTKoe AUHAMUYECKOe
obbsicHEHME.

leognHamunyeckas mogenb 3eMn Kak CUCTEMbI B3aUMOAEN-
cTBytowmx 0bosioyek, CoBepLuatoLX Masble KonebaHus u no-
BOPOTbI NOJ, AEACTBUEM MPaBMTALNOHHOIO MPUTSXKEHUS BHELL-
HNX He6eCHbIX TEN N B3aMMHbIX BO3MyLLl,eHVIﬁ, B nocnegHwne
rofbl Mojy4Yuia MHOTrMe MOATBEPXAEHUS B UCCAELOBaHMAX B
pa3nnyHbIX Haykax o 3emse (B reogesun, rpaBuMeTpun, reo-
dusmnKe, reonornn, OKeaHoONOrnm, NAAHETONIOrMU, B AUHAMUKE
aTmocdepbl, knumaTtonorun n ap.). Beicokas TouHocTb cnyT-
HUKOBbIX HabMIlOgEHNI I Ha CErofHsi MO3BOJISIET Y)KE YBEPEHHO
roBOpNTb O TOM, 4TO B COBPEMEHHYIO 3MNOXY MNOATBEP)KAAET-
cs1 apelicp ueHTpa macc 3eMnum BLOJIb NOJSIPHONA OCK K CeBepy
co ckopocTbto okosio 5.20+0.38 mm/roa. CywectyeT Takxke
6an3nonsipHoe rogosoe KonebaHue LeHTpa mMacc 3eman ¢ am-
nautygoii 11.14+0.2 mm. B goknage nokasaHo, 4to obbsicHeHue
YyKa3aHHbIM SIBNIEHVSIM MOXXHO [aTb TOJIbKO C NO3ULMIA pa3pa-
6aTbiBaEMO KOHLENLMU B NPEANONIOKEHNMN, YTO LEHTP Macc
aapa 3eMAn Mo OTHOLIEHWIO K MaHTUIAHOW cucTeMe KOOpAW-
HaT COBepLUAeT BEKOBOU MONSPHbLIA TPeHA, K CEBEpy CO CKO-
pocTbio 26.2+2.5 mMm/rog u rogosoe bansnonsipHoe koneba-
Hue ¢ amnanTygoin 29.0+£6.0 mm. duHamudeckue uccnegosa-
HUSt BO3OYXXAEHNSI CUCTEMBI SIAPO-MaHTUS BHELUHUMU HEBECHbI-
MW TenamMmn p,eVICTBMTeﬂbHO NOATBEPXKAAOT NPENMYLLIECTBEHHO
MONsipHbIE CMELLEHUSI siapa, NpUYeM B Pa3HOObpa3sHbIX LuKa-
Nax BpemMeHU. DTW Hanpas/ieHHble B3auMHble KonebaHusa sapa
N MaHTUN OPraHN3yrOT N KOHTPOJIMPYIOT Bapuauumnm BCeEX nna-
HETapHbIX NPOLLECCOB Ha nnaHeTe (B MaHTWIAHLIX CNOSIX, B Jn-
Tocchepe, B okeaHN4eckoii n atmocdepHoli obonoykax u T.4.),



T.K. NOABUXXKHOE AAPO OKa3blBaeT HenoCpeACTBEHHOE rpaBuTa-
LMOHHOE BO3AECTBME Ha BCe cion u obonoyku 3emnn, ge-
dopmupysi n Bo3byxaas ux. VimeHHo nonsipHble pervoHbl naa-
HETbI NOABEPXKEHbI HanbonblLeMy BO3LEACTBMIO, YeM U 0bbsc-
HAETCA UX NOBbILEHHAs aKTUBHOCTb U reoguHaMu4Yeckas 3Ha-
YNMOCTb, CyLlJ,eCTBOBaHVIe I'IOJ'IﬂprIX OpraHI/I3OBaHHbIX TEKTO-
Huyeckux cTpykTyp. lNokasaHo, 4To obcyxaaeMbili MexaHU3Mm
ABNSETCA YHUBEPCASbHLIM U €ro AelicTBue OTYETANBO NPOsiB-
JIAE€TCA Ha ,u,pyrmx naaHeTax n CI'IyTHI/IKaX.

MonyueHHble pe3ynbTaThl CBUAETENLCTBYIOT, YTO BEKOBOI
TpeHa sgpa — 3TO rNaBHblli hakTop, OTBETCTBEHHbIN 3a BCe
BEKOBbIE€ N3MEHEHUNS aKTUBHOCTN rJ'IO6a}'IbeIX I'IpI/IpOp,HbIX I'IpO—
ueccoB Ha 3emne. Takux Kak ceficMu4yeckasl n ByaKaHuU4eckas
aKTUBHOCTb, POCT YMCAa NPUPOAHbIX KaTacTpod, rnobanbHoe
N3MeHeHNne ypOBHH OKeaHa, NoTenJieHne KammaTta n Ap ﬂaeTCﬂ
obbacHeHne HaboAAEMbIM CUHXPOHHBIM CKa4KOOBpa3HbIM 13-
MeHEHUAM FobanbHbIX NPUPOAHLIX MPOLECCOB B aTMocdepe,
B OKeaHe, KJIMMaTe, a Takxke BO BpaleHun 3emau n gp. B po-
Knage obCyAaloTcs COBpeMeHHble NpobiemMbl FreOANHAMUKN,
HebeCcHON MexaHuKn 1 reoddunsnku.

2009ES000335R CTEHAOBbIN

dopMupoBaHUe eINHOro MH(POPMAIIOHHOI'O
MPOCTPAHCTBA CETU IIapTHEPOB
MII/I-Ykpauna

M. 3. 3rypoeckuii, K. B. Edppemos

HaumnoHanbHblli TexHudeckuii yHusepcuteT Ykpauhbl “Kues-
cKuli nonuTexHuyecknin nHctutyT', Knes, Ykpauna
(k.yefremov@gmail.com)

Ons peanunzauun dpyHkumnii MnpoBsbIx LEHTPOB AaHHbIX Tpe-
OyeTcs Hanmume HafexHOW CTPYKTYypbl XpaHeHusi n obpaboT-
KN [aHHbIX, @ TakKXXe [OCTYMHbIX WHCTPYMEHTOB, obecnequ-
BalOLLMX KaYecTBO npefocTasasiemMoil nudopmauun. Muposoti
LEeHTP faHHbIX MO reovHcpopMaTnke M YCTOWYMBOMY pa3Bu-
Tuo (MU-VkpanHa) vepes ceTb napTHepPOB, OCHOBY KOTOPOI
COCTaBAAOT npodusibHble MHCTUTYTh HaunoHanbHol akage-
MUK Hayk YKpauHbl, ocyllecTensieT cbop 1 akTyaimsauuo Ha-
LMOHabHBIX AaHHbIX MO Pr3UKe TBEPAON 3emiu, CONHEYHO-
3eMHOIN busnke, okeaHoNOrMm 1 Kaptorpacdum, a Takxe LaH-
HbIX, HEOBXOAUMBIX ANS NCCeOBaHMiA B 061aCT yCTOWYMBOro
pasBuTuS.

Ha cerogHsiwHMii fAeHb TEXHMYECKNE CPEACTBA M NPOrpaMm-
HbIA MHCTPYMEHTAPUiA NHCTUTYTOB-NAPTHEPOB B BONbLUMHCTBE
CBOEM HE B COCTOSIHWM CMpaBUTbCs C obpaboTkoit n xpaHeHu-
eM BO3pacTaloWwmnx obbEMOB Hay4HbIX AaHHbIX, obecneunTb nUx
nepeAaqy C HeobXOAMMOl CKOPOCTHIO U HAZEXKHOCTbIO.

NT-nanpasnennocts HTVY “KMWN", 6onbwoli onbiT pea-
NN3aLMM NPOEKTOB B 061aCTN MHPOPMALIMOHHbBIX TEXHOMOM MU
N Haau4me BbICOKOKBANUMULMPOBAHHBLIX KagpOB MO3BONSIOT
MU/-YkparHa ocyLecTBUTb MHTErPaLMIO MPOrPaMMHbIX 1 an-
napaTHbIX CPeACTB NapTHEPOB C UX nocsieaytoweii gopaboTkoli
1 MogepHu3aumeli B eAuHY0 MHPOPMaLMOHHYO MHKPACTPYK-
TYpy, SAPOM KOTOpOIi CTaHeT pa3pabaTbiBaemas pacrnpeneneH-
Hasi nHdOpMaLMoHHas cuctema obmeHa, 0bpaboTkm u xpaHe-
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HUSI Hay4YHOU MHOPMALMK, YTO NO3BOMNUT MOJIL30BATENSIM MO-
Ny4nTb AOCTYN K MHPOPMaLMMN U3 NtoDbIX JOCTYMHbIX UCTOY-
HNKOB, HE3aBUCUMO OT TWUMA LaHHbIX, HOCUTENSH MHOPMaLNK
UM TEXHUYECKNX 0CObeHHOCTEl 0bopyaoBaHus.

Takasa cnctema, cozgaBaemas Mo MOAYIbHOMY NMPUHLMMY Ha
6ase OTKPLITbIX CTAaHAAPTOB, UMEET LUNPOKME BO3MOXKHOCTM
MHTerpauunm ¢ MHPOPMaLMOHHbIMU pecypcamu Muposoii cu-
CTeMbl AaHHbIX, MPUMEPOM HEro MOXXET CIYXWUTb MpPorpamMmm-
HbIli UHCTPYMeHTapuii, pa3pabaTbiBaeMblli B paMKax COBMECT-
HOrO POCCHIiCKO-YKpanHckoro npoekTa ‘Passutue cetu Mupo-
BbIX LLlEHTPOB AaHHbIX 4J151 U3YHEHUs1 OCHOB r106anbLHOro Moge-
JIMPOBaHUS CIOXKHBIX MPUPOAHBIX N aHTPOMOrEHHbIX CUCTEM' .

2009ES000336R YCTHbIN

T'eonpocTpaHCcTBEHHBIE PECYPCHI
CeBepo-BocToka Poccun

A. C. 3unkesny, N. C. Tonyberko

CBKHUI OBO PAH, r. MaragaH, Poccus

Cesepo-Boctok Poccuu cocraensier 3HaumTenbHyto ee no-
waab, obnafaet MuHepanbHbIMN 1 BNONOrMHECKMMU pecypca-
MM, KOTOpPble UMEIOT BEC Npu (POPMMPOBAHNN PECYPCHOI Da-
3bl Hawero rocygapcTea. [lpu Bceli cBoeli yaoBneTBOPUTENb-
HOWA, HECKONBbKO N3bMpaTenbHON M3yHEHHOCTU MPUPOLHbLIX pe-
CypcoB, Takasi Tepputopusi, ae-akTo, AosKHa obnagatb nc-
TOYHMKaMU, puKcupyrowmumMn 3Ty nlydeHHocts. OTBevasi co-
BPEMEHHOMY YPOBHIO Pa3BUTUSi MH(POPMALMOHHbBIX TEXHONOT Ul
TaKue UCTOYHUKI JOJIXKHbI 0DecrneyHnBaTe BO3MOXHOCTb HAKOM-
NIeHNsi, MOHUTOPUHIra, aHannsa n ny6nV|KaL|,|/|v| Mchopmau,vwl o
NPUPOAHBLIX Pecypcax N Kak CneacTBue NX pPa3yMHOe OCBOEHUe
U naaHoMepHoe pa3suTue Tepputopun. [eonHdbopmaLmoHHble
CNCTEMbI COOTBETCTBYHOT OMUCAHHbLIM TpeGOBaHVIHM N Npo4HO
3aH51M CBOE MECTO KaK MHCTPYMEHT NCCNefoBaHMIA HaKananea-
€MOii reonpoCTpaHCTBEHHON MHOPMaLM ONncbIBatoLweli Npu-
pOLHbIE Pecypchbl U Apyrne obbekTbl Halero mMupa B LEJIOM
dopmupytoLeid ero Mmogenb. Tak B Cneynann3mpoBaHHOM Noj-
pasgenedun CBKHUWN OBO PAH — nabopatopun 'MC TexHo-
noruii 6611 cospan pag M'MC reonornyeckoro cogepxxanusi, Ha
OCHOBE KOTOPbIX BbIMOJHEHbI HECKOJIbKO aHAJINMTUYECKNX NpPO-
€KTOB OCHOBAHHbIX Ha KOJIMYECTBEHHbIX nUccnefoBaHusax. Pu-
31MYECKMNE CBOWCTBA N XUMUYECKNIA COCTaB FOpHbIX NOpoa, AaH-
Hble NaJIMHOMOrMHYECKOro aHann3a opMUPYIOT Creuunann3u-
poBaHHble 6a3bl MPOCTPAHCTBEHHbIX AAHHbIX, TakMe Kak baH-
KU NeTpon3nHECKUX CBOWCTB FOPHbIX MOPOA, pacnpeaeneHns
3nun(rvno)UeHTPOB 3eMIETPSICEHNIA, NaNeoCeiCMOANCIOKALINIA,
NasInHONIOrNYeCKNX onpepeseHnidi, XMMNYECKOro coctaea rop-
HbIX Nopog u onpeaeneHuli nx abcontoTHoro Bospacrta. ITu
6a3bl JaHHbIX ObINM HAKOMEHbI 1 MOMOJHSIOTCA B APYrUX NOA-
pa3feneHnsax UHCTUTYTa.

MpocTpaHCTBeHHbIE AaHHbIe CIYXKAT NCXOAHON UHopMaL-
ell B NCCIEQOBaHMSIX CBSA3aHHbIX C HayKaMu o 3emiie, a Takxke
B BUAE NPOCTPAHCTBEHHbIX AAHHbIX NPEACTABASIOTCA U Pe3y/b-
TaTbl HayYHbIX UCCAELOBaHW, KOTOPbIE KaK JitoBOMA Hay4HbIiA
NPoAyKT AosxeH bbiTb onybnukosaH. [Nybnukauna ceognTcs
K TUPa>KMPOBaHUIO NMPOCTPAHCTBEHHbLIX AAHHbIX HA Pa3NYHbIX



BUAAX HOCUTENEA WAM PachpOCTPaHEHUIO UX 4Yepe3 pecypchl
rnobasbHON CETU OTAENBbHBIMMN HaCTAMU UM LENbIMU MPOEKTa-
Mu B siBHOM Buge. OAHAKO 3TN Cnocobbl NMEIOT CyLLECTBEHHbIE
HEAOCTaTKMN, NMOCKOJIbKY BOCMPUSATUE M OLEHKA Takoli uHdop-
MauuUnm BO MHOFOM 3aBUCUT OT ee MpefcTaBNeHuns, aKTyaabHO-
CTn n B paae cny4aes ANHAMUKN N3MEHEHNA. L‘ITO HEBO3MO>XHO
N BeCbMa TpyaoeMko obecneuunTb ykasaHHbIMU nybavkauu-
AMU. ANbTepHaTUBHLIM cnocoboM nybnukaumu reonpocTpaH-
CTBEHHbIX AaHHbIX ABNAETCA CO34aHNE pPeCcypCoOB Ha OCHOBE
IF'NC cepeepos 1 cuctem ynpaenerusi 6azamu gannbix (CYB[)
B KOpropaTuBeHbIx ceTsix n NutepHet. Takoe pelerue cnocobHo
obecneynTb XpaHeHne, ONepaTUBHOE YNPaBJIEHNE, BM3yan3a-
LMIO NPOCTPaHCTBEHHONW MHopMaumu u rmbko peryamposaThb
npaBa A4OCTyna K pasfinyHbIiM 0bnacTtsam gaHHbix pecypca. leo-
MHPOPMaLIMOHHOE SAPO pecypca [aeT BO3MOXHOCTb CO3A4aThb
nosib30BaTeNbCKoe KapTorpaduyeckoe npeacrasneHme nHdop-
Mauun u obecrednBaeT MaKCUMasbHYIO COBMECTUMOCTb hop-
MaTOB reonpoCTpPaHCTBEHHbIX AAaHHbIX.

B 2007-2008 rr. uHdpacTpykTypa baHka npocTpaHCTBEH-
Holi mHdpopmaunn Ha 6ase IC-cepsepa (ESRI) 6bina pas-
sepHyta 8 CBKHUW OBO PAH c ucnonbsosaHnem BHewwHux
kaHanos ces3um Cesepo-BocTtouHoro cermenta Kopnopatus-
Hoii cetn ABO PAH. TNC-cepeep maeT MyfnbTUKINEHTCKWIA
AocTyn nosib30BaTesNIEll JIOKANIbHbIX WHTPaHET n VlHTepHeT K
CBOWM CEpBUCaM U MNPUNOXKEHNUSIM 1 MO3BOASIET 3anpaliu-
BaTb, NPOCMaTPUBaTb, aHAAN3MPOBaTb, PEfaKTUPOBATb U MO-
Nly4aTb MPOCTPAHCTBEHHYIO MH(OPMALNIO B PEXUME KJINEHT-
cepsep. Ha Tekywmii moment TIC-cepeep obcnyxusaeTt asa
kapTorpachuyecknx cepeuca obwero poctyna MC “Dnek-
TpoHHbIA aTnac [anbHeBocTo4Horo dhefepasibHoro okpyra’
(http://atlas.magis.ru), TNC “MansiBaamckas konnekunsi mnc-
konaemoli cnopbl’ U CUCTEMY XpaHeHusi cny>xebHol reonpo-
cTpaHcTBeHHol uHdopmauun. [ybnukaums e ocTanbHbIX,
YMNOMSIHYTbIX paHee WUCTOYHUKOB FeONpPOCTPAHCTBEHHbLIX AaH-
Hbix no Tepputopun Ceeepo-Boctoka Poccun cospaHHbix B
CBKHUW 6yget Bo3MoXHa nocsie paspelueHunsi topuanHecknx
BOMPOCOB CBA3aHHbIX C ObULMANLHON perncTpaumneid u onpe-
LleNeHNsi aBTOPCKUX N COBCTBEHHNYECKUX MpPaB.

OpHako, onucatenbHasi uHcpopmauust no craHgapty I1SO
19115 obo Bcex nMetomxcs pecypcax nybnmkyetcsi Ha cepepe
meTagantbix (ArclMS, ESRI) u no agpecy http://mdata.magis.
ru:8080/metadataexplorer goctynHa 4depes Beb-npunoxerue
Metadata Explorer (ESRI).

2009ES000381R CTEHAOBbIN

JunckperHblii MaTeMaTU4ecKUil aHAJIN3
" reopunsnveckKkne NpPUIOKEHUST

A. . MBuwmann, C. M. ArasH,
LLl. P. BoroyTtanHos

leodbunsnyecknii Llentp PAH, Mockea, Poccus

B ', PAH cosgaH HOBbIVi NMoaxod K aHain3y AUCKPETHbIX
AaHHbIX, OCHOBaHHblﬁ Ha MOAENNPOBAaHNE ONCKPETHbLIX aHaNo-
roe byHAaMEHTaNbHbIX MaTEMATUYECKUX NOHATUIA npegena un
HenpepbiBHOCTeli. HasbiBaeTca o “AuckpeTHblli MaTemaTnye-
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CKWii aHan3", MOCKObKY B MPOEKLIMN HA BPEMEHHbIE PsAbI pe-
anusyet (PyHKLMOHANbHBIN nogxos K HUM. [McKpeTHblii Ma-
TEMATUHECKNIA aHaN3 NpeacTaBsieT coboli MHOXECTBO anro-
pPUTMOB, UMEIOLLNX YHUBEPCAbHbIA XapaKTep 1 HaLefeHHbIX Ha
pelleHne KJacCM4eCKnx 3ajay aHasiM3a AaHHbIX: KjlacTepusa-
LMKn, TPaCCMpPOBaHUsI, NMOUCKA aHOManuii, MOPOIOrnYecKoMy
aHanusy, TpeHay U T.A.

[Joknaa, B OCHOBHOM, MOCBSILLEH MOCNEAHUM pe3ynbTaTam
JnckpeTHOro MaTemMaT4eckoro aHaansa.

2009ES000388R CTEHAOBbIN

Orneska o6beMa U3BEP2KEHHBIX IMTPOAYyKTOB,
06pa3yoIuX MOCTPOMKY BYJKAHOB HAa
HPOTsI>KEeHHBIX TOPHBIX XpedTax

N. C. Ytkun, C. A. Pepotos, J1. . YTkuna

NuctntyT dusukm 3emnn PAH, Mockea

MarmaTuyeckne o4yary 3a BpemMs CBOEro CyLIeCTBOBaHUS
MHOIUE AEeCSITKM, @ UHOTAA U COTHU ThICSIY JIET HAKarnJnMBatoT B
OKPY>KaIOLLNX NX NOPOJAX OFPOMHOE KOJMYECTBO Tenja, KOTo-
poe MOXET 1 JO/MKHO BbITh NCMONB30BAHO.

Obuiee KONMYECTBO HAKOMJIEHHOrO Tenjaa B CUJIbHON cTene-
HW 3aBUCUT OT CYMMapPHOrO KOJIMHECTBA U3BEPXKEHHbIX MPOAYK-
TOB 3a BECb NEPUOA CYLLECTBOBaHUA BynKaHa. VimeHHo noato-
My AaHHbIE O KOJINYECTBE N3BEPXKEHHBIX NPOAYKTOB C MOMEHTa
3apOXKAEHUST By/IKaHa UMEIOT KJtoYeBoe 3HadveHume. B paHHoi
paboTe oueHNBaeTCs 06bEM N3BEP)KEHHbIX NPOAYKTOB, 3anos-
HstoWUX obbem BynkKaHu4veckoir noctpoiiku. Obvem onpege-
NAETCs, eC/N N3BECTEH penbedd MOBEPXHOCTU, Ha KOTOPOM B
fanbHelileM BO3HMKAA ByNKaHMYecKas MOCTpolika nocie 3a-
pOXAeHNs BynKaHa. PekoHCTpyKumto Takoro pesibeha MOXHO
BbIMOJIHNTb, €CJIN NMPOAHA/IN3NPOBATb CKPbITbl€ 3aKOHOMEPHO-
ctu cpopmuposavus N napannensHbix npoduneli BepTUKanb-
HbIX pa3pe30B pesibedpa ropHOro xpebTa, NPOXoAsLLUX C HEKO-
TOPbIM PaLMOHabHO BbIBPAHHBIM LIAroM BAOJIb €ro NPoCTUpa-
Hus. Mnowaab NonoOCH NapanfefbHbIX Pa3pe3os A0JKHA Mo-
KpbIBaTb BCIO MJOLAAKY OCHOBaHUS BYJIKaHUYECKON MOCTPOii-
KW, a ee AJINHa AO0JIXKHA COOTBETCTBOBATb AJINHE MPOCTUPAHUA
ropHoro xpebTa, Ha KOTOPOM PaCMoIOXKeHa ByJKaHUYECKas Mo-
cTpoiika. Ha KaxgoM n3 napannenbHbix BEPTUKaNbHbIX pa3pe-
30B niaowagka OCHOBaHuA ByJ'IKaHVIHeCKOIz ﬂOCTpOIzKM Bblp€3a-
€T OTpe30K nponycka Kpueoli npocduns penbeda, nognexatye-
ro socctaHoBneHuto. Kpuble npoduneii BepTMKanbHbIX pas-
PE30B COXPaHSIIOT KOPPENSILNOHHYIO 3aBUCUMOCTb B COCEAHUX
pa3spesax TeM BOMbLUYIO, YEM MEHbLUE LLAr PAacCTOSIHUS MeXay
paspe3samu. B uenom sce N Kpunsbix npoduneli BepTuKanbHbIX
pa3pe30B B COBOKYMHOCTN MOXHO pacCMaTpuBaTb Kak peanu-
3auuto N-mepHoro cnyyaliHoro npouecca. PaunoHanbHbii war
paccTOsiHUSI MeXAY pa3pe3amMu LOJIKEH COXPaHSTb JOCTaTOY-
HO BbICOKYIO CTEMEHb KOPPENsLMU MEXAY KpUBbIMU npodbuieit
paspe308. [lpy CANWKOM ManoM paccTOSiHUU MEXAY MIOCKO-
CTSIMU, aHaNN3NPYEMbIX PA3pe30B, UX U3ObITOYHOE YUCIIO YXKe
HE NOBbLIWAET TOYHOCTb OUEHKN 06'bema ByﬂKaHMHeCKOVI no-
cTpoiikn. Bocctanosnenue dopmbl npoduneli nponyckos npo-
BOAWNTCSA AN KAXKJOr0 CEYEeHUs C NPUMEHEHNEM BapuaHTa Tex-



Honorum “SSA pans aHanusa BpeMeHHbIX psigoB’, pa3paboTaH-
Hoii B CankT-lNeTepbyprckom rocymsapcTBeHHOM yHMBEPCUTETE.
MeToa aHanu3a BpemeHHbIx psigoB SSA BktoYaeT sTanbi:

— Pa3/IOKEHUs peann3sauuii ciy4aiiHoro npouecca Ha agau-
TWBHbIE COCTaBMAIOWME: TPEHAOBbIE, FAPMOHUYECKUE 1 LIYMO-
BbIE;

— aHaNN3 CUHIYISIPHOTO CMEKTPa, aBTOMaTNYECKYIO NAEHTU-
drKauMo NapaMeTpoB COCTABISIOLMX CIYHARHOrO nNpouecca B
OTCYTCTBUU NMOJIHOM MHPOPMALMM O NapameTpax MOAENN Mpo-
uecca;

— BOCCTaAHOBJIEHME KaXKLOrO MPOMYLLEHHOrO OTPe3Ka KOH-
KpeTHOI peanunsaunm 3Toro npouecca.

B kakgom u3 pa3pe3oB Obin BOCCTAHOB/IEH MPOMYLUEHHbIV
YHaCTOK Npousisi BHYTPU KOHTYpPa OCHOBaHWSI BYJKaHUYECKON
NOCTPOMKN.

Ha kaxpgom u3 12 nponyLueHHbIX yHacTKoB npocbuast nony-
YeH 3aMeTHbIN npornb BHU3, Hanbonbwwnii Ha 7 npocune, npo-
XOAsILLEM Hepes obe BeplmHbl nbbpyca. BoivuncneHs! niowa-
AN MeXAY KPUBbIMY PeasibHOro COBPEMEHHOTO Npohust ByKa-
HWYECKOI MOCTPOIKMN 1 KPUBbLIMU BOCCTAHOBJIEHHBIX YHACTKOB
Kaxxgoro u3 npoduneii. MonyyeHHble NaoOLWAAM UCMONL30BaHbI
4Ns1 BblYUCiaeHnsi obbeMa BY/IKaHNYECKOW MOCTPOKU ByJKaHa
dnbbpyc.

BobluncnerHblii HamMu 06bEM ByIKaHUHECKOIA NOCTPOiKK, pac-
MOJIOXKEHHbIV HaZ BOCCTAaHOBJIEHHBIM HaMu pesibechoM ee OCHO-
BaHUsi C nomoLbio SSA TexHonornu pasen 202.4 km®.

2009ES000340R CTEHAOBbIN
Peaxkiius BHelrHeilt nonocdepbl Ha
TPOIUYECKNE yparaHbl IO JaHHBIM
JokaabHON 6a3bl usmepenunii MC3
Kocmoc-1809

B. M. Koctun, I'. T. Benses, O. A. Osuapetko,
E. M. TpywkunHa

VHcTuTyT 3eMHOro marHeTusma, noHocdbepbl U pacnpocTpaHe-
Hust pagnososiH um. H. B. MNMywkosa PAH (UI3MWPAH), Tpo-
nuk, Mockosckas 0bn., Poccus

B pesynbTaTe KOMMJIEKCHOrO aHanu3a pe3ynbTaToB Habsro-
OeHWA NAOTHOCTU, TeMNepaTypbl, AABJEHNS NIa3Mbl, SNEKTPU-
YeCKnX Mosiell U HU3KOHACTOTHbIX KosiebaHuii Ha cnyTHuke VIC3
Kocmoc-1809 noka3saHo nosiBieHne 31eKTPUHECKUX MONER 1 NH-
TEHCUBHbIX HN3KOYaCTOTHbIX KOﬂeGaHMﬁ, peakuynsa nAoTHOCTHU,
TeMnepaTypbl, AaBJeHUs N1a3Mbl Haj 061aCTAMU BO3HNKHOBE-
HUS 1 Pa3BUTUS TPONMUYECKUX LIMKJIOHOB HA BbICOTE MPUMEPHO
960 km.

HoBasi mHTepnpeTauusi sKCNeprMEHTaNIbHbIX Pe3yNbTaToOB
CTana BO3MOXHa biarogapsi CO34aHNI0 YHUKaNbHON 6a3bl faH-
Hbix MC3 Kocmoc-1809, koTopasi cogepuT uHdopMaumto o
500 BuTkax (53 NeHTbI) NPONETOB C MOLYHBLIMI aHTPOMOrEHHbI-
MM CODBLITUAMU: NOA3EMHBIMY SIAEPHBIMY B3PbIBAMU Ha NOAU-
roHax CCCP, CLUA n ®panunn, paboToii HarpeBHOro creHaa
Cypa, 3anyckamu paket n gpyrumu. Bo Bpemsi nposegeHHbix
M3MEPEHNIA B PasNnYHbIX pernoHax 3eman Habnoaanocs CBbl-

we 70 TalicbyHos. ConocTaeneHme noayYeHHbIX AaHHBLIX C pe-
3yNbTaTaMn aKTUBHOrO BO3A4eliCTBUSI MO3BOJUIO MPOSICHUTL
bU3NKy NpOMCXoasLLUX NPOLECCOB.

MpuHunMnnansbHoe oTnnume aHanusupyemoli 6asbl oT BCei
6a3bl gaHHbix MIC3 Kocmoc-1809 8 MU/ coctouT B mManom
obbeme HepocToBepHOl MHbopmauun — “cboliHbix y4acTkos'.
D70 6bINO AOCTUrHYTO OAHUM W3 aBTOPOB [JOKfaja WUCMOJb-
30BaHNEM Psila TEXHUYECKUX peLleHuli, B TOM YUCAe TOHKON
IOCTUPOBKOV FON0BOK MarHuTocboHa, obpabaTbiBatowiero mar-
HUTHBIE JIEHTbI C HA3EMHOFO U3MEPUTENLHOMO MYHKTA, UHAMBU-
LyanbHO ONSi KaXKAOMA NEHTbI.

2009ES000339R CTEHOOBbIN

JloJrocpovnslii IIPOTHO3 4YuCIa
AHOMAJIBHBIX THUAPOMETEOPOJIOTUIYECKNX
cobbITuii Ha TeppuTtopuu Poccun 1o
COJTHEYHOIl aKTUBHOCTU

B. M. KoctuH, B. C. CkomapoBsckuii

WNHCTUTYT 3eMHOro MarHeTusmMa, NoHOChepsbl 1 pacnpocTpaHe-
Hus pagnosonH um. H. B. Mywkosa, PAH, Tponuk (Mockos-
ckas obn.)

Hapsigy, ¢ Bce bonee paclumpsitowmm npescTaBaeHnem pas-
JINYHBIX (PU3NYHECKUX NApaMeTPoOB Ha 3eMJie 1N OKpYy>KatoLieM
KOCMMYECKOM MPOCTPAHCTBE B 3JIEKTPOHHBIX CETSAX, BaXKHO MO-
HUMAaTb X B3aNMOCBA3N.

B gaHHoM cooblueHunn paccmaTprBatoTCst OnacHble METeopo-
noruyeckue sinerusi (OA) va Tepputopuun PP, npusogswme
K 9KCTpeMaJlbHbIM CUTYyaLUAM, N aKTUBHOCTb CO)'IHU'a.

ConocTaBneHne 4ucna aHoMasbHbIX FMAPOMETEOPOJIOrMYe-
cKnx cobbiTnii Ha TeppuTopun PP, koTopbie bbinn B3siThI 13
pabot [Bacuaves u dp., 2009], n conHeyHoOli aKTUBHOCTH, Cail-
ol UBMUPAH un Cnyx6bl Connua Boynpep (CLUA), nogreep-
KOaeT yTBepxaeHme HumxeBckoro, 4To BCe Ha 3emsie ynpass-
etcs ConHuem. Kak nokasaHo B pabote [Skomarovsky et al.,
2008], uncno exerogHbix OF 1 ycpeaHeHHOe 3a MecsiL, 4MCNO
CONIHEYHbIX NsATEH B 23 LMKJ/IE pa3BuUBalOTCA B NpoTUBodase u
UMetoT psig ocobeHHoCTell.

Mony4eHHble 3aKOHOMEPHOCTN MOXHO ODBACHUTL Crefyto-
wmm obpazom. OcHosHoIA noTok aHeprum ot ConHua noctynaer
B 3KBaTOpuaJibHble O6)'IaCTVI B BUANMOM [AMNaNa30HE 3J1EKTPO-
MarHuTHbIX BoJiH. B pacnpegeneHun Tenna ot skBaTopranbHbix
obniacTeli K MonOCaM BO3HUKAKOT DOMbLUME FPagUNEHTLI TeMe-
patypbl. JrHamuka pa3BuTus CaMOOPraHNU3YHOWMXCS MPOLEC-
COB B OK€aHe 1 aTMocepe NpPUBOANT K BOSHUKHOBEHUIO PE3KUX
aHOMaJIbHbIX MOTOAHBIX SIBJEHWIA.

nOCTyI'IJ'IeHVIe SHEpPrum BO BpPpeEMsA COJIHEYHbIX BCMbIWEK NMe-
eT [pyroe NpoCTPaHCTBEHHOE pacnpefesneHune. PeHTreHoBckoe
U37y4eHne MOJIHOCTLIO MOr/IOWAeTCs B BepxHeli aTmocdepe
h > 50 kM, XecTkoe ynbTpachnoneToBoe N3Jy4eHne B 030HO-
BOM CJI0€, KOCMUYECKUE JIyHN HA BbICOTAX a3pO30JIbHOrO CJ10s
(12-18 kM), a 3Heprusi CoNHeYHOro BETpa NOCTYNaeT B aTMo-
cchepy B aBpopasibHbIX paiioHax.

Bce 310 okasbiBaeT crnaxkmpatowiee BAUSHAE HA MPOLECCHI
rnobasbHON LMPKYNSiLMU, TO eCTb BO3AEWCTBUE 3TUX (haKTo-
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POB MPUBOANT K YMEHbLUEHUIO TEMMNEPATYPHbIX FPaANEHTOB MO
nosepxHocTu 3emnu. MNpu 3ToM fONOAHNTENBHBIE MOTOKU SHEP-
M OT CONHEYHbIX BCNbIWEK HE AAOT Pa3BUTbCA MHOIMMM aT-
MoCepHbIM NpoLeccamM [0 aHOMaJIbHbIX CUTYaLMiA.

LelicTBUTENbHO, MAaKCMYM 3HEPruy Ha MOBEPXHOCTb 3eMm-
JIN B CEBEPHOM MOJIyLLApWM NOCTynaeT netoM u makcumym O
BMAMM B noHe—umtone. B mapte—anpene n oktsabpe—Hosbpe ns-
33 OpUEHTaLMN MarHUTHOrO Nosisi 3eMJi U CONTHEYHOrO BETpa
HaG.mop,aeTc;l MaKCMyM reoMarHuTHom AKTUBHOCTU, NPOUNCXO-
ANT NEpecTpoiika unpKyasiumm n HabnogatoTcs MUHMMaNbHOe
yncno OS. Yepes 3 roga nocne makcumyma ducna Bonbda,
HaG.mop,aeTc;l MaKCMYM KOPOHaNIbHbIX Bbl6p0COB B COJIHEHHOM
getpe n B 2003-2004 rogax euaum nsnom B xoge O9.

Celivac Havancs 24 uukn cofiHeyHol akTusHocTu. Haynnas
c 2009 r. B Te4yeHne YeTbIpex NET, €CAN CNefOoBaTb 3aKOHO-
MEPHOCTSIM MOJIyY€eHHbIM B 23 LMK, YACAO aHOMaJIbHbIX TNJ-
POMETEOPOIOrNYECKX CObbITUA Ha Tepputopun Poccun byget
PE3KO YMeHbLLATbCS.

2009ES000361R CTEHAOBbIN

HVccnenoBanusi mnepuonyecKnx cMenieHuin
HeHTpa Macc 3emJiu

C. K. TaTessaH, C. . Ky3un

NHctnTtyT actpoHomum, Poccuiickoli akagemun Hayk, Mocksa,
Poccus

B HacTosiuee Bpems obuiesemHasi KoopAnHaTHasi OCHOBa
ITRF onpegpensietca no pesynbTaTam n3MepeHuii mMeTogamu
KOCMUWYECKOW reofie3mm B CTPOro BEKOBOM CMbIC/le C JMHel-
HbIMU BPEMEHHbIMU U3MeHeHnsiMUu (ckopocTsimu) 6e3 yueta
Kakmx SMbo CornacoBaHHbIX MOAeNeid. DTN JMHeliHblE n3me-
HEHNA BKJIIOHAKOT Henogfarouwnecsd TOHHOMY MOAEIMPOBAHNIO
CMELLIEHUS MYHKTOB, r1aBHbIM 0BpPa30oM, TEKTOHUYECKOro Mnpo-
ncxoxgerusi. B ocHose Bcex meTopoB (kpome gsimuHO basmc-
HOI pafuno NHTepdEPOMETPUM) NEXXUT BLICOKOTOHHOE ONpefe-
neHne opbnTbl HabnogaeMbIX CMYTHUKOB, KOTOPbIE ABUXYTCS
B rPaBMTALMOHHOM noJsie 3emMJii OTHOCUTESNIbHO €€ LIEHTPa Macc
(CM). Ons Toro 4Tobbl cobtocTn ycroBme CoBNafeHNst Hada-
Nla 3eMHOli CMCTEMbl KOOPAMHAT C LEHTPOM Macc 3emsu, BO
BCEX MPUHSTBIX AN BblducneHus opbut NC3 mogensax rpasu-
TaumorHoro nosst 3emaun nepebie rapmorunkn (Ch1, S1,1, C1,0)
NMPUHUMAIOTCS PABHBLIMU HYJIHO.

BbinonHeHHble B psife HayYHbIX LEHTPOB, B TOM 4YMC/IE 1 B
NHACAH, nccneposatus ctabunbHocTu obLieseMHoRn Koopan-
HaTHoii ocHoBbl ITRF nokasbiBatoT, 4To rogosble 1 noayrogo-
Bbl€ aMMINTYAbl BAPUALLAN MOJIOKEHNSI FTEOLEHTPA Pa3/inyaoT-
Csi AN PasHbIX TUMOB M3MepeHuii n kosiebatotes ot 1 go 23 mm
Mo KaXkKAON KOOPAMHATHOI OCu, NpnyeM Z COCTaBAsOLLas BCe-
raa B 2-3 pasa 6osbwe nnaHapHbix. AGcontoTHbI MacwTab
CeTN OMNpefensieTcst C ToHHOCTbIo okono 0.5 - 1073, yto akeu-
BaJIeHTHO owmnbke 3 MM B BbicoTe cTaHuuu. [1pu 3TOM yunTbi-
BaJINCb OCHOBHblE 3hheKTbI, KOTOPbIE MOTYT BANUSATH Ha CMe-
LLEHNS FEOLIEHTPA, @ UMEHHO: ABUXXEHUSI aTMOCKEPHbIX Macc,
OKeaHNYeCKne NPUamnBbl U TEYEHUs!, TastHUE JIELHNKOB.

JanbHelilee noBbllWEHNE TOYHOCTN U CTabunbHOCTK ObLe-

3€MHOIi KOOPAMHATHON OCHOBbI BO3MOXHO TOJIbKO C 1CMO/b30-
BaHMeM boJsiee NAOTHbIX 1 PABHOMEPHO pacnpefesieHHbIX ceTei
HabntofaTENbHbBIX CTAHLMIA, OCHALLEHHbIX Pa3/IMHHOrO THMa Co-
BPEMEHHbLIMU CPEACTBAMU, MO3BONSIOLMMUN CBECTU K MUHUMY-
MY BNSIHUE CUCTEMATNHECKNX OLLIMBOK N3mMepeHuii, NpucyLymx
KaXxaoMy Tuny mHcTpymeHToB. B cBssm ¢ atum B 2003 rogy
MexxayHapoaHas reofesnyeckasi accoumauns NpuHsia peLle-
HWe O CO3AaHUN efuHON 10baNbHON CUCTEMBI reofe3nyHecknx
Habntogenunii (GGOS), B kOTOpyl AOMKHBI BbITb UHTErPUPO-
BaHbl Pa3/IM4HOrO TUMA HOBelilUMe HAa3eMHble U KOCMUYecKue
U3MepuTesbHble CPefCTBA U anmnapaThbl.

2009ES000395R YCTHBbI

Baza gamnabix pacTpoBbix I'ocy/1apcTBEHHBIX
reoJIOorTnYecKnx KapT Ha TEPPUTOPUIO

Poccuiickoit Pepepaunu (B/I PTK P®)

B. B. Chexko, I'. B. bpexos, H. . Bepestok

Bcepoccuiickuii Hay4HO-NCCNefOBaTENbCKUIA Feonornyeckuii
unctutyt um. A. I. Kapnunckoro — @IV “BCEFEN”,
Cankr-letepbypr, Poccus

C 1939 ropa leonoruyeckoii cnyxboii Poccun nposogutcs
nnaHomepHoe [ocyAapcTBEHHOE reonormyeckoe KapTupoBaHue
macwTaba 1:1 000 000. C 1939 no 2001 rr. BbinosHeHbI pabo-
Tbl MO cocTaeneHnto [oCyfapCTBEHHOW reONOrMYeckoli KapTbi
(TK) nepBoro u BTOpOro nokosnexHuns Ha BCto Tepputoputo Poc-
cuun. Komnnektol nuctoe MK macwTraba 1:1 000 xpaHstcs B
locynapcTBeHHbIX apxnBax Ha ByMa)KHbIX HOCUTENSX W HE ne-
peBefieHbl B LM POBOI BEKTOPHBINA hopmar.

Nudopmauus, npeactasneHHas Ha ByMaxkHbIX KapTax He
LOCTynHa ans 0bpaboTku € ncnonb3oBaHnem reorHdopmMaLm-
OHHbIX TexHosorunii bes npegBapuTensHoii nogrotosku. Ee ne-
nonb3osaHue B [MC cBA3aHO C MHOrOKPaTHO NOBTOPSOLLMMU-
cst npobaemMamMuy — NOUCKOM U CKaHMPOBaHUEM ByMaXKHbIX Kapr,
npeobpa3oBaHNEM MCXOLHbIX MPOEKLNA, HEODXOLMMOCTbBIO TO-
norpacpnyeckoii yesaskm nsobpakeHuli u T.4.

DphbekTnBHOE MCMONL30BAHNE PETPOCMNEKTUBHON reonaorn-
yeckoii uHdopmauun B C TexHonorusix, obycnaenveaer
HEOBXOANMOCTL ee MEepeBoAa B S/EKTPOHHLINA BUA, nocneay-
IOLLYIO afanTaLmMio N CUCTEMATN3ALMNIO, a TAKXKE OPraHN3aLunio
YAaNEeHHOrO JOCTYNa K 3JIEKTPOHHOMY MAacCUBY KapT.

VuuTbIBasi 3TN OCHOBHblE TEHAEHUMM, a Takxe obwuli Bek-
Top paseuTus LucpoBOli reonornyeckoin kKaprtorpadum, c
2007 r. @'Y BCEFEW BbinonHsieTcs NUAOTHbIV MPOEKT no
cozpanuto Basbl [laHHbix pacTposbix [oCcyfapCTBEHHBIX reoso-
rudeckux kapT Poccuiickoii Pegepauvun (B, PIK P®). Ha
HaCTOSILUNA MOMEHT, B PaMKaxX YKa3aHHOro MPOEKTa CO3[aHO
6eCLLIOBHOE pacTPOBOE MOKPLITUE AJ1S FEONOrMYECKUX KapT AO0-
4eTBEpPTUYHBIX (AOMMOLEHOBbIX, JOHEOreHOBbIX) ObpasoBaHuii
macwTaba 1:1 000 000, pa3paboTaHbl MHCTPYMEHTbI YAANEHHO-
ro JOCTyna, B TOM YUC/IE NO CETU UHTEPHET (C MCnonb30BaHNeM
cepeuca WMS), cneuuannsmposaHHble UHCTPYMEHTbI ANs 3a-
npoca u Busyanusauyuu undgopmauun BJ.

CospaHHas B pamkax nunoTtHoro npoekta BJ1 PITK P® no-
CNy)XuWia OCHOBOW ANsi MoAroTtoBku LucbpOBLIX MaTepuanos
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“Teonornyeckoii kapTbl poccuiickoro cektopa Llupkymnonsip-
Holt Apktukn' (B pamkax npoekTta “IPY-2008. Bedrock Geology
Map of the Circumpolar Arctic”), c ee nomoLLbIo COTPYAHMKAMM
dryvyn “BCETEN” n ®rymn “BHNNOkeanreonorus” seegeHa n
yTouHeHa uHdopmauus no 141 500 reonornyeckux obbekToB,
cofepXKaLLMxcsl Ha KapTe.

HanbHeliwee paseutne pabot no cosgavuo B PIK P®
Mbl BUAUM B pacLUVpeHunn cocTaBa KapT macwTaba 1:1 000 000,
BKAtOYeHUN B co3gasaemyto B[] pactposbix obpasos locygap-
CTBEHHbIX reosiornyeckux kapT macwtaba 1:200 000, cosep-
LUEHCTBOBAHNMN MPOrPaMMHbIX CPEACTB MOWCKA U BU3yaam3auum
nHOPMaLMM, a TAKXKE MEXaHU3MOB YAANIEHHOIO AOCTYnNa.

2009ES000405R CTEHAOBbIN

PacnpenenenHble XpaHUIUINA JAHHBIX 00
OKpYy>Kalolleii cpeje

. 1. Mengenes

leodusnyecknii uentp PAH, Mockea, Poccus

Joknag nocesiweH npobneme xpaHeHUs JaHHbBIX MO OKpPY-
Katolweil cpefie, NPeACcTaB/IeHHbIX B BUAE MHOFOMEPHbIX YWC-
noBbiX MaccueoB. K gaHHbIM Takoro poga OTHOCATCS B 4acT-
HOCTW pe3ybTaThbl paboTbl IOKabHLIX U r10baNbHBIX Mogenel
norofbl, BPEMeHHble psifibl HAbMOAEHWI CO CMYTHUKOB 1 Ha-
3€MHbIX CTaHuwuii, pacTpoBble n3obpaxxerus n T.n. Mpeanara-
eTCS apXMTEKTYpa PacnpefesieHHOro XpaHuimnLia, OCHOBaHHO-
ro Ha pensiynonHoii CYB/, noseonsitoLlero xpaHuTb MaccuBbl
06BEMOM B HECKONbKO TepabaiiT um nonyy4aTb U3 HUX NPOn3-
BOJIbHbIE BbIbOpKM. BkpaTue onucbiBaeTcss nporpaMMHbIf NH-
Tepdpeiic, NO3BONSIOLNIA NCNOb30BaTh XPAaHUIMLLE B NOJb30-
BaTE/IbCKUX MPUJIOKEHNSX, @ TaKXKE HEMOCPELCTBEHHO B Cpeje
MATLAB. MNMpusogutcs cpaBHeHne ¢ TpaguLMoHHbIMM chaiino-
BbIMU CUCTEMAMU XPaHEHUSI AAHHbIX.

2009ES000416R CTEHAOBbIN

obbrya JaHHBIX 00 OKpYy>KaloIieil cpeae
B 'PUJL

A. A. lNoiiga

leocbusnyecknii uentp PAH, Mockea, Poccus
(a.poyda@gcras.ru)

Mbl npeacTaBnsiem CUCTEMY anropuTMOB M MPOrpPaMMHbIX
CpefCcTB AN pacnpefesieHHOro Noucka, BbIGOpKU 1 fobbiyu
[aHHbIX B CBEPXDONbLIMX apxuBax AaHHbIX MO OKpYy>KatoLyel
cpege.

Cl/lCTeMa NnO3BONSAET 3a|'|pal_|JV|BaTb AaHHblIE N3 NCTOYHWNKOB B
TEepMUHaX eCTECTBEHHOrO A3blka. s nepesoga 3Tux 3anpocos
B BbIYNCANTE/bHbIE NpoLEeaypbl pa3paboTaH annaparT, B OCHOBe
KOTOPOro NIEXXNT HEYHETKAs NOrnka. TaK)Ke NpPeanoXXeHbl MepPbI
CpaBHeHMs pe3ynbTaTos noucka. Kpome Toro, cuctema nogaep-
>KNBAET NOTOKOBYIO 06paboTKy faHHbIX.

[Ons B3aumopeiicTeus ¢ cuctemoli paspabotaH uHTepdelic
XML-3anpocoe. Ha ocHoBe 3Toro mexaHnama bbliv NOCTPOEHbI
bonee ynobHble Beb-uHTepdelickl, B TOM 4ncie boina nponsse-
feHa ajanTaums cuctembl B rpacuyeckyto 06onouKy ynpaene-
Hust noTokom Beb-cepsucos (mashup) Microsoft Popfly.

Ha ocHoBe npepnoxeHHbIX anroputmoB bbina nocTpoeHa
SKCMEepTHas CUCTEMA AJ/151 OLEHKIN CTENEHN BO3AEHCTBUS KOCMU-
YECKOI Morofbl Ha TEXHOreHHbIE CUCTEMbI. AHanornyHbIli nog-
XOo4 MOXHO MNCNOJIb30BaTb AJ1A OUEHKN BO3AEVICTBMH KAnMaTa
Ha pacTUTENbHOCTb.

2009ES000399R CTEHAOBbIN

Coznanne MeHTPAJIN30BAHHOTO KaTajiora
aJITOPUTMOB OOpabOTKU reodPU3nIecKux
JAHHBIX

A. Jlebenes, A. Bepesko

leodpusnyecknii uentp PAH, Mockea, Poccus

ObpaboTka 1 aHann3 reonsNYeCKNX AaHHbIX, a TAKXKE BU-
3yanbHOe NpefcTaBieHne pesynsTaTos obpaboTku, aBnsOTCS
BaXKHbIMUW 33Jja4aMN COBPEMEHHON reousnKkm n Apyrux Hayk
o 3emse.

Ve pa3paboTaHbl U Npogo/mKatoT paspabaTbiBaThCs MHO-
)KECTBO HOBbIX MaTEMaTU4ECKUX METOAOB WHTeprnpeTauum u
MOAENNPOBAHNA Nre04aHHbIX, O4HAKO UX peannsauyns, npunMeHe-
HMe 1 NybanKkauus, 3a4acTyto, OKa3blBAETCS OYEHb [OPOroCTo-
siLleill M TPYZOEMKOIA 3agaqeli. DTo 0bycnaBANBaET COXKHOCTY
CO3AaHMNsi HOBbIX METOLOB 06paboTKM AaHHbIX Hayk O 3emie.

B poknage paccMaTpuBaeTcsl MAes UHTErpauun LaHHbIX W
anropuTMOB B €AVNHOI cpefie reorpadpmyeckoii nHhopMaLmoH-
Hoii cuctemsl (TVIC) nyTem cosgaHnsi LEHTPaNN30BAHHOMO Ka-
Tanora anroputmos. KaTanor peanusoeaH B BuAe noacucre-
mbl TUC, obecneumBaroweli BocTyn K cnewmann3vipoBaHHbIM
NpUKNagHbIM anropnTMmam O6pa6OTKVI reofjaHHbIX, BbIMOJHAE-
MbIM ueHTpanusoaHHo Ha [UIC-cepsepe. TV C-cepeep Bknto-
YyaeT HeobxofMMOoe NporpaMMHOe U TEXHUYECKoe obecnevyeHune
ANA BbINOJIHEHUA aNrOPUTMOB U Nepefaqin pe3ynbTaToB MOJb-
30BaTeIIO, @ TaKXKE XpaHUnuMLe reopnanyecknx AaHHbIX U pe-
3yNbTaToOB X 0bpaboTKu.

Takum obpasom, gnsi BbINOAHEHUs O0BPabOTKM faHHbIX W
NpeacTaBAeHNsi pe3yNbTaToOB NOb30BaTENIO 4OCTAaTOYHO UMETh
Beb-Opaysep, 1 oTnagaeT HeOBXOANMOCTb B AOPOroCTOALLEM
nporpaMMHoM un annapatHom obecnedeHusx. TMC, obecne-
YMBAIOLWAS UHTErpaLnio NPUKNAaAHLIX anropuTmos obpaboTku
reoflaHHbIX, MO3BOJINT COCPEAOTONUTLCS HAa MaTEMaTUHeCcKol
peannsaynm 3TNX aaropnTMoB N pe3ynbTaTax NX NPUMEHEHUA,
NpefoCTaBAsist Hay4HOMY coobLLecTBy Cpeay ANs UX BbINOJHe-
HUS U NPeSCTaB/eHNsl Pe3ybTaToB. 3HAYUTENbHBIM MpPenmMy-
LLEeCTBOM pa3paboTKy Takol Cpefbl TakXe CTaHET CO3jaHue
€AVNHON NOCTOSIHHO MonosHsieMoli bubnnotekn metopos obpa-
BOTKUN reogaHHbIX.
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2009ES000398R VCTHbIN

TexHosorusi co3aauus HUQPPOBbIX KapT
I'maBHOro MarsmrTHoro noJsa 3emJmn

E. A. XKankosckuii', B. /. Hukndopos?,

A. M. Mepsnuiii!, A. E. Bepesko!,

A. A. Conosbes!, A. B. Xoxnog?,

E. E. Xankoscknii*, O. B. Hukudopos!,

B. B. CHakun®, I. ®. Mutenko?, M. A. LLlapwiid®,
B. P. Xpucanog?, B. A. Matbirun!

Teodbmsnyecknii uentp PAH
2NuctutyT dpusukn 3emnn PAH
Sdong "MHdocdepa”

4 Moxeir-Moxeid rpynn

B xoge cozpanus Atnaca lnaBHoro mariutHoro nons 3eman
(FMM3) paspabatbiaeTcs cepus LdpoBLIX KAPT MarHUTHOrO
nonst 3emnmn ¢ oTobpaxkeHmem ocobeHHocTell KapTorpadupye-
MOro obbekTa:

— naBHoro marHutHoro nons 3emiu;

— aHOMasIbHOIM 1 4acTOTHOI cocTasasowmx [ MIM3;

— XapaKTepUCTUK NPOCTPaHCTBEHHOMN cTpykTypbl MIM3 n o1-
pa>keHne BapraLNOHHbIX LMKIIOB.

Mpun cozpanun undpossbix kapt FMIM3 eoibpaHbl 1 0bocHo-
BaHbl NpoeKkuuy 1 MaclTab kapTorpagmpoBaHus, npoaHann3u-
poBaHbl NCXoAHbIE faHHble (MCTOYHMKM nHdOpMaLun), npume-
Hsiemble gnsi co3ganus uucposbix kapt FMIM3. Paspabotana
TexHonorus cosgatus uncposbix kapt FMI3 no gaHHbIM ceTu
HabntogeHnii u nHdopmaunn LeHTpoB cbopa, xpaHeHus, obpa-
60Tkn paHHbix. OpraHnsoBaHa KOHBEPTaUUS LAHHbIX, OLEHKa
aKTyaNbHOCTU AaHHbIX, PELUEHbl 3aa4L reHepanmsauum.

Mpu paspaboTke MeTOOOB M TeXHOJMOrWii Co3fjaHus und-
poBbix KapT MI3 nprnmensieTcs npodeccmoHanbHbli UHCTPY-
MeHTapuii n nporpammtoe obecnedenue. Lindposbie kapTbi
M3rOTOBJMIEHbI HA JINLEH3NOHHOM MPOrpamMMHOM obecnedveHun
ArcGIS B pacTposom u BekTopHOM thopmaTax. CchopmupoBaHsi
TpeboBaHus k onucanuto kapt 'MI3, npoeognTcs akoHoMUYe-
CKasi OLIEHKa asibTepHaTUBHbIX MeTogoBs usydenus M3, pas-
paboTaHbl TEXHOAOTMU A5 MPOLECCOB PefAKTUPOBAHUS KapT,
KOHTPOJIS Ka4YecTBa n n3gaHmsa ungposbix kapt [MIM3.

Pewatotcs Bonpocbl aBTOpPCTBa Npu CO3A4aHMM LMPPOBbIX
kapt T'MM3.

2009ES000420R CTEHOOBGIN

T'eodusuueckuii nearp PAH: Ucropus u
COBPEMEHHOCTDH

A. C. KygawwH

leocbusnyeckuii uentp PAH, Mockea, Poccus

B poknape ocsewaetcs uctopus leodusnyeckoro ueHTpa
PAH, koTopblii siBnsieTcst npeeMHnkom obpasoBaHHoro 8 1961 r.

MexxayBefoMcTBeHHOrO reodusnyeckoro komuteTta npu lNpe-
snguyme AH CCCP, Ha koTopblii BO3narancsi KOMMJEKC 3a-
[ad, CBA3aHHbIX C NAAHUPOBAHMEM N KOOpAMHaUMeR reodusm-
YeCKUX UCCNeAoBaHnii B pamkax MexayHapogHoro reodunsu-
deckoro roga (1957-1958 rr.). OxapakTepnsoBaHbl OCHOBHbIE
3Tanbl 1 HanpaeneHusi ero gesitensHoctu. C Havana 1960-x
MI'K Bbinonxsn BaxHelilyto 3agady — obmeH reodn3nyeckm-
MU A3HHBIMW C MUPOBLIMU LEHTPAMN [AHHbIX 3a Pybexxom.
OcHogHbiMu 3agadamun 'L, PAH B 1990-e rr. ctanu cbop n
aHaNM3 JaHHbIX C UCMOJIb30BAHNEM COBPEMEHHbIX CETEBbIX TeX-
HOJIOTUI M CO3AaHNEe MH(POPMALMOHHBIX PECYPCOB MO HayKam
o 3emne. B Hacrosiwee spems 'L, PAH cyuwiecteeHHo pacium-
pWa Kpyr pellaeMbix Hay4HbIx 3agad. Ctanu paseuBaTbCs Ta-
KUe HanpaB/ieHNst NCCNefOBAHNI KaK KOCMUYECKasi FeoAesuns un
aNnbTUMETPUS!, FEOANHAMUKA, FEOIKOJIOrNsi OBOBLEKTOB SLEPHOrO
TOMJINBHOMO LMKAA, MHOPMaLOoHHas reocusmnka n ap. Hava-
Thbl aKTUBHbIE UcciepoBaHus B obnactu 'MC n nx npunoxkeruii
ANA aHannmsa NpupoagHoOro pucka, ycnewHo BbIMOJIHEHbI MHOIO-
YNC/IEHHbIE MPOEKTHI MO W3YHEHWIO U ajaNnTauun TEXHONOrWiA
MH(OPMALMOHHOrO OBLLECTBA L4151 MEHEAXKMEHTA N U3YHeEHUs!
reoh3M4ecKnNX HaHHbIX.

2009ES000397R CTEHAOBbIN

CrpyKTypa u AUMHAMHAKA IJIABHOT'O
T€OMarHUTHOTO TIOJISI

E. A. Xankosckuit!, M. A. LLapblii?,
B. B. CHaku?

reodpusnyeckuii yentp PAH

2NHcTuTyT PU3MKO-XMMUYECKUX U BUONOTrMYECKX
npobaem noysosegernns PAH

3UnctutyT yHpamenTansHbix npobnem 6uonorun PAH

Ocnabesatue rnasHoro mariutHoro nonst 3emaun (FTMM3)
BbI3bIBaeT BO3PACTaOWNIA NHTEPEC K HEAUMOSBLHOMY NOJItO, NO-
nydaemomMy Kak pasHoctb MIM3 wn nonsi rnasHoro gunons.
Nmetotca panHble ¢ 1900 no 2005 rr., yepe3 kaxkgble 5 neT,
npeAcTaBfieHHble B BUAe pasnoxeHusi notenuymana [MIM3 no
cpepuyeckum rapmonmnkam. OueHUTb OcTaBLueecs [0 WHBep-
CNN BPEMSA MOXXHO, NOCTPOUB MarHUTHbI MOMEHT M rnaBHoOro
ONMNONs KaK (PYHKUMUIO BPEMEHW 3a MOC/efHUE CTO JIET; 3TO
AaeT npubaunkeHHo NuHeiiHoe ybeisanne M (R*=0,9905). Jlu-
HeliHasi akcTpanonsauus B byayliee naet obpawerve M B Honb
B 3600 rogy n ocnabesaHve Ha 15% no cpasHeHuto ¢ 1900
rogom B 2160 rogy.

CrpykTypa T'MIN3 unsyyanacs nytem aHannsa popmM nosepx-
HOCTM Pa3s/INYHbIX KOMMOHEHT FJIAaBHOMO MOJS U €ro CocTas-
nsowmx (HeANNONBLHOrO NOAS W NOAS MABHOTO AUNONS) AJs
HYNEBOIA BbICOTbI Haf ypoBHeM Mops. [ns sToro ucnonb3sosa-
JINCb U3BECTHblE METOAbI reoMOpcOMETPUM — HayKn 06 aHanu-
3e dopm nosepxHocTeli. PaccumTaHHble no maTpuuam c wa-
rom peweTtkn 0,25° ans kakgoli anoxu KapTbl hOpM MoBepx-
HOCTW ObbeAvHeHbl B aHUMaUWKM, MOKa3blBalOWME W3MEHEHNE
KapT hopM NOBEPXHOCTMN CO BPEMEHEM. DTO AAeT BO3MOXXHOCTb
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HEMoCpeACTBeHHO HabntogaTe ctpyktypy TMIM3 u ee guHamu-
Ky, pasnnyasi apeKTbl raBHOro AUNOAS U HEANMONBLHOIO Mo~
nsi. HenocpeacteeHHo BUAHO, Hanpumep, YTO 3anagHblii Apeiid
FMMM3 obycnossieH B OCHOBHOM noJieM riaBHoro avnons. [dns
onuncaHnsi hopM MOBEPXHOCTU WNCMOJb30BASINCH: Kaaccudmka-
umns Faycca (1827) cdopm noeepxHOCTH, KapTbl POTOPa, KapThl
naowaan cbopa n AUCNepCcMBHON NJIOLWAAN.

[ns obuyeii oLeHKN ANHAMUKN HEAMMNOBHOIO MOJISt BBEAEHSI
aMnNAnTYaa Zmax — Zmin W BOMUHUPOBAHNE Zmax + Lmin BAH-
HOWi KOMMOHEHTbI 3Toro nons. [paduk 3aBUCMMOCTY 3TUX Be-
JINYMH AN BEPTUKAJIbHOW KOMMOHEHTb! AEMOHCTPUPYET Hasu-
YME XOPOLLO BbIPAaXKEHHOrO MUHUMYMa AOMUHUPOBaHMS B6AM3N
1945-1950 rr.

1945-1950 ropbl xapakTepusytoTcst ObICTPbIMU U3MEHEHN-
AMU HEJUMOJILHOrO MOJIS N He MPOSIBASIIOTCS B U3MEHEHUsIX
hOopM MOBEPXHOCTU, CBSA3aHHBLIX C MOJIEM [JIABHOrO AMUMNOJS.
MocnenHee AeMOHCTpUpYeT XOPOLLO BbipaXkKeHHbI 3anafHbiii
apelich (bonee BbICTPLIA B ceBepHOM MonyLuapum), B TO BpeMs
Kak pasHble (hOPMbl MOBEPXHOCTN HEAMMOJILHOIO MOAS CMELLa-
IOTCA 33 CTOJIeTWE B Pa3/IMYHbIX HaMpaBfieHUsX, B LEJIOM He
LEMOHCTPUPYS SIBHO BbIPAXXEHHOrO 3anagHoro Apeiida.

Vrke paccMoTpeHue KapT ropu3oHTasibHOl cocTaBastoLleli
HEeAMMOJIBHOrO MOJIS yKa3blBAaeT Ha Halnyue ynopsifoHeHHol
CTPYKTYpbl TO4EK MUHUMYMa Ha 3TOWi KapTe, Kak Obl yknagbliBa-
IOLLMXCS B ABE MapasifiefibHble CHYCOMAaNbHbIE JINHNN Ha 3eM-
ne. Wicnonb3oBaHne kapT poTopa HENocpeAcTBEHHO [AaeT 3Tu
napasiesibHbIe JIMHIUM, KOTOPbIX OKa3bIBAaeTCs YeThipe (elue aBe
COEAMHSIIOT TOYKM MAKCUMYMOB); YNOPsSIBOYEHHOCTb 3TUX Jn-
HWii BO3pacTaeT K KoHuy ctonetusi. [prmeHeHne kapT Hecde-
PVYHOCTY NO3BOJISIET YCTAHOBWTbL OTBEYAlOLWME STUX JUHUSAM
hopMbl MOBEPXHOCTU FOPU3OHTAsILHON COCTABASIOWENH Hefu-
MOJILHOTO MOJIS: TAKOBbIMU OKa3bIBAIOTCS BLITSIHYThIE (POPMBbI,
onmcaHHbIe Kak Hanbonee OoTNMYaOWMNECS OT CHEPUHECKOIA.

OnuncaHHble pasnuyns B CTPYKTYype U AVHAMUKE MONS riaB-
HOro ANNONS OT TaKOBbIX HEAMUMOJIBHOrO MO CAYXaT yKasa-
HWEM Ha PasfNnyYme MexaHW3MOB UX POPMMPOBaHUS, a ObHapy-
>KEHUEe YMOopsiBOYEHHbIX r10basbHbIX CTPYKTYP HEANMNOSbLHOIO
nosisi MOXET MOMOYb B Pa3paboTke MOAENN KObLEBLIX TOKOB B
XKUAKOM sifipe 3eMiu, OTBETCTBEHHbIX 33 (DOPMUPOBaHME rNaB-
HOrO reOMarHMTHOro MOJs.

2009ES000412R CTEHAOBbIN

HNcxomubie nanubie Atiaca I'imaBHOrO
MAarHuTHOTO IMOJIs 3eMJn

E. A. XKankosckuii', T. H. Bongaps?,
B. M. Nonoskos?, A. B. Xoxnos?,

B. N. Hukudbopos?, A. E. Bepesko!,

A. A. Conosbes!, J. C. Bonotckuiit
1reocb|/|3|/|qecm/u?l uentp PAH, Mockea, Poccus
2N3MUNPAH, Tpounuk, Mockos. 06.., Poccust
3MockoBckuii rocyHusepcuteT, Mocksa, Poccus
“Wuctutyt dusukn 3emau PAH, Mockea, Poccust

VicxopHble paHHble, ncnonb3yemble Ans cosgavus ATtnaca
lnasHoro marxutHoro nonst 3eman (FMM3) ¢ 1500 no 2010 rr.,
MOXKHO MOAENNTb Ha NSTb KaTeropuii:

1. 3nayveHus koapuumentor pasnoxerus M3 no coe-
prYecKuM rapMoHmkam cornacHo metoay laycca gns neproga
1900-2005 rr.;

2. 3navenust koabpuumertos pasnoxerus M3 no cope-
prYecKuM rapMoHukam cornacHo metoay laycca gns neproga
1500-1900 rr., nosy4eHHble COBPEMEHHLIMN pacyeTamu;

3. 3navenust koabpuunertos pasnoxerus M3 no cope-
prYecKuM rapMoHukam cornacHo metoay laycca gns neproga
1500-1900 rr., nony4yeHHsle B 19 B.;

4. [laHHble reomarHUTHbIX HabatoaeHui, nonyyerHble B8 1500-
1900 rr.;

5. Nictopryeckne MnpoBbie KapTbl KOMMOHEHT Fr€OMarHUTHO-
ro nons, noctpoeHHslie 8 1500-1900 rr.

K nepsoii kaTteropun oTHocsTCsi AaHHble MexayHapogHo-
ro sTanoHHoro reomartutHoro nonsi IGRF (M3IT) MexayHa-
pofHoli accouumaumm no reomarHeTusmy u asporomun IAGA.
Ko BTOpoii — KoadhdbrLMeHTbI, NOAYYEHHbIE B PAMKaX HECKO/b-
KNX COBPEMEHHbIX MOAXOA0B K MOAEINPOBAHUNIO UCTOPUHECKOrO
TMM3, NprHATLIX MUPOBLIM Hay4YHbIM COODLLECTBOM MO reo-
marHetusmy. K TpeTbeii — koahuuneHTbl, paccHuTaHHbIe OC-
HOBOMOJOXHNKOM MeToga pasnoxenuss TMIM3 no cceprye-
cknM rapmorukam ®. Mayccom m HECKONIbKUMU ero COBpeMeH-
Hukamu. K 4eTBepTOli — AaHHbIE NCTOPUYECKUX MEOMArHUTHbBIX
Habntogennii 1500-1900 rr., cobupaslimnecs B eanHblii Maccns
B TedeHue 20 neT MHOXECTBOM UCCnefoBaTeNell CO BCEro mMu-
pa, KOTOPbIi NPeACTaBsIET HA CEroAHsIWHWA AeHb Hanbonee
MOJTHYIO KOJIEKLMIO NofobHbIX AaHHbix. K nsaAToil kaTteropum
OTHOCSATCS MCTOPUYECKNE MUPOBbIE KapTbl KOMMOHEHT reomar-
HWTHOrO MOJISi, MOCTPOEHHbIE MOPEMNJIABATENSIMMN 1 YHEHBIMU B
nepuog 1500-1900 rr.: N30roHbl, N30KANHbI, N30ANHAMBI.

2009ES000408R CTEHﬂ,OBbIM

Mogesu reHepaliuu CTeIeHHbIX
pacnpeneiieHuil B pydo- 1 HedpTereHese: oT
MOPOXKJAIOIINX MEXaHU3MOB K IIPOTHO3HBIM
NmpU3HaAKaM

M. B. Pogkun', U. A. 3otos?, E. M. paesa’,
J1. M. Nabynuosal, A. P. LLlaTaxusn!

Teodpusnuecknii uentp PAH, Mockea, Poccust
2UFEM PAH, Mockga, Poccus

CrenenHoli 3aKOH NOBTOPSEMOCTH 3eMIeTPsiICeH N
l'yteHbepra-PuxTtepa, Kkak u3BecTHo, sBAsieTCA
HbIM 3aKOHOM CEACMOJIOrn, MpU 3TOM MPOLECC Pa3BUTUS
3emsieTpsiceHnsi  (npouecca MNOABMXKKM) OTBEYAET MOAENM
peanusauum CTENeHHOro 3akoHa pacnpefesieHnsi Ha OCHOBe
BO3HWKHOBEHWE LEMN MOJOXUTENBbHON obpaTHoli cesisn. Ho
nofobHble CcTeneHHble 3akoHbl HabnlofaAlOTCs TakXke M BO
MHOrmx apyrux obnactsix. B 4actHocTu, B cooTBeTcTBUM CO
CTEMEHHbIM 3aKOHOM pacnpefesieHbl BeNU4YMHbl 3anacoB B
MECTOPOXAEHUAX MONE3HbIX UCKoNaeMmbix. [MpuMeHuTensHo K
MECTOPOXIEHNSAM YrIEBOLOPOAOB CTEMEHHOE pacnpeneseHune
BbIMOJIHSIETCA HACTOJIbKO XOPOLUO, YTO HAa OCHOBAaHMU 3TOrO

OCHOB-
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3aKOHa pacnpefeneHunsi OCyLLECTBISIETC PervoHabHbIA Mnpo-
FHO3 YMCNA ele HEOTKPbITbIX MECTOPOXAEHWUI Pa3in4yHOro
panra. B nonb3y peanusauun ans cayyasi yrneBofopofHbIX
MECTOPOXAEHWU Lenn MOJOXUTENbHO obpaTHO  CBA3M
CBNOETENbCTBYIOT YKa3aHWsl Ha CyLIeCTBOBaHME Mpouecca
COBPEMEHHO nognuTKn MectopoxxaeHuii YB n o teHgeHunn
MPOMNOPLUMOHANBLHOCTU CKOPOCTM Takol MNOANUTKU BENUYuHe
3anacos (c y4eTom Aobbiun).

CreneHHoe pacnpegesneHmne BbIMOHSETCS TaKXKe U 4151 BeSn-
YMH 3anacoB Haubonee KpynHbIX PyAHbIX MECTOPOXAEHNT pas-
Horo Tuna. BosHnkaer Bonpoc, B kakoii cTeneHn npegnarae-
Mble MEXaHW3Mbl PYAOreHe3a OTBEYAOT CYLLECTBOBAHUIO Lienu
NOJIOXKNTEbHOV OBpaTHON CBA3M, NPefnONOXKUTENLHO OTBET-
CTBEHHOI 32 POPMUPOBAHNE SIMMUPUYECKN BbISIBASIEMbIX CTe-
MEHHbIX PaCMpefeNeHmnii Hncna MeECTOPOXAEHMIT OT obbema 3a-
nacos. OfHOM N3 aKTMBHO pa3BMBaEMbIX Mogeseli SHAOreHHO-
ro pyporeHesa siBNsieTcst Mofesib GOPMUPOBAHNS MECTOPOXKAE-
HWUIA MyTEM OT/IOXKEHUS BELLECTBA, NEPEHOCUMOrO BbISIBJEHHbI-
mu . C. KopXxnHckuM notokamu TpaHcMmarmaTtudeckux (npo-
XOAAWNMU Yepes eLie XKugkue marmbl) cdparongos. Lens no-
NOXKUTENbHON 0DpaTHON CBA3M peannsyeTcst B 3TON MOAENU 3a
CYeT nogorpesa M TEM CaMbIM MOBbLILLEHNSI MPOMYCKHOR Cro-
COBHOCTM MarmMaTN4ecKoro KaHana pasrpy3ku MeTaslJIOHOCHbIX
dntongHbix notokoB. Ha ocHoBe peTanbHbIX AaHHbIX MO M-
ranTckum Pt-Pd-Cu-Ni mectopoxgeHusm Hopunbckoro pygo-
HOCHOrO y3/1a MoKa3aHa peasin3auusi B HUX Takoro MexaHn3ma
NONOXUTENBbHON 0bpaTHOl cBA3M. T peboBaHne COBMECTUMOCTN
MexXaHN3MOB MPOLLECCOB pyforeHesa u HepTereHesa ¢ peanmsa-
Lueli CTENEHHOrO 3aKOHa PacnpefesieHunst JaeT OCHOBaHWSA OJisi
BEPUMUKALUN N YTOYHEHUS CYLUECTBYIOLNX MOZENel pygore-
He3a u HedpTereHesa 1 Ans BbIpabOTKM U YTOHHEHUsI KOMIMJIEKCa
MPOrHO3HbIX MPU3HAKOB OOPa30BaHNS MECTOPOXKAEHNIA.

Pabota BbinonneHa npu uHaHCOBOW nogaepxke oHAa
P®®U, rpant N 08-05-92224 un Mporpammbr “Hay4Hbie ocHOBBI
3(pPeKTUBHOrO NPNPOLONOIL30BAHUS, Pa3BUTUS MUHEPAIBHO-
CbIPbEBbIX PECYPCOB, OCBOEHNS HOBbIX MICTOYHUKOB MPUPOLHOIO
1 TexHoreHHoro cbipbs’ peanguyma PAH.

2009ES000425R VCTHbIN

MII/I-YkpanHa B cocTaBe
poccuiicko-ykpanHcKoro KJjactepa MILL

M. 3. 3rypoeckuii, K. B. Edppemos,
A. M. MMacnyHblii

HaymoHanbHbIli TexHnYecknii yHusepcuteT YKpauHbl
"Knesckuii nonutexHuyeckunii uuctutyt’, Knes, Ykpant
(k.yefremov@gmail.com)

MupoBoii LeHTp AaHHbIX MO reonHOpPMaTUKE 1 YCTORYNBO-
my passututo (MUJ-Vkpauna) cospasancs Tpu roga Hasap,
Kak YKpauHckoe oThesneHune poccuiickux MupoBsbix LeHTpoB
JaHHbIX Mo hr3uKe TBEPAOV 3eMAn 1 CONHEHHO-3eMHOI hu3n-
ke. 3a npowegwnii nepuoa nNpy akTueBHol nogaepxxke Poccuii-
CKO 1 YKpanHCKOW akafeMuii HayK LeHTP YCMELUHO MpoLuen
HeobxofuMble 3Tanbl cepTudpmkauum, nocne 4vero Obu1 UHTe-
rpvpoBaH B COCTaB POCCUICKO-YKpaunHckoro knactepa MU/ no

HanpasneHuto “TeonHdopmaTuka u ycroiiunsoe passnutue’.

B faHHbIi MOMEHT OCYLLECTBASIETCS aKTUBHOE COTPYAHMYe-
CTBO C MNOCTaBLMKAMU JaHHbIX N0 OCHOBHbLIM Hay4HbIM Hanpas-
nenusim. Ans acbdpektusroin pabotel MU/, B kauecTse eguHoro
HaLUMOHANILHOIO LEHTPa JAaHHbIX UCMOJIb3YeTCs CETEBOW Cno-
cob paboTbl C MHCTUTYTaMU-NAapTHEPAMM, MPU KOTOPOM KaxK-
[loe Hay4HOe HanpaBJieHNe KypUpyeT OfHa WJIN HECKOJIbKO Ha-
y4HbIX opranusauuii HaumoHanbHoli akagemun Hayk Ykpau-
Hbl. C ofHOI CTOPOHBI Takoi nogxos nossosisieT 3¢pheKTUBHO
MCMOJb30BaTh CYLLECTBYIOLLME TEXHOIOMMYECKNE BO3MOXHOCTN
cetn URAN (Ukrainian research academic network) n Bbicoko-
NPOU3BOAUTENbHbIA BblHMCAUTENbHbBIA kKnactep HTVY “KMNA".
C opyroii CTOPOHbI 3TO MO3BOSIET CKOHLEHTPMPOBaTbL YCUUS
konnektnea MU/ Ha peweHun mexpucumnanHapHbiX 3agad
CMCTEMHOIO XapaKTepa, Pe3y/bTaTbl KOTOPbIX BaXKHbI /151 BCEX
naptHepos MU/,

OpHoii 3 Takmx 3agay sBasieTcs rnobasbHOe MOAENVpoBa-
HNE NPOLIECCOB YCTOMHMBOrO Pa3BMTNSI B KOHTEKCTE KAa4eCTBa 1
6e30NacHOCTU XU3HMN C LeNblo NoaydeHus Habopa NHAEKCOB 1
VHAMKATOPOB YCTOVWHMBOrO Pa3BUTUS CIOKHbBIX CCTEM PasHbIX
ypOBHeii.

CoemectHo ¢ 'L, PAH Bbinonxstorca npoektsl “Passutne
KoMmmiekca 6as gaHHbIX U anropuTMoB obpaboTky B Lensx cu-
CTEMHOrO NPOrHO3MPOBaHUS MOBEAEHUNS COXKHbBIX aHTPOMNOreH-
HbIX 1 npupoaHbix cuctem”’ n “Pazsutne cetm Muposbix ueH-
TPOB [aHHbIX A5t W3y4YeHusi PyHAAMEHTaNbHbIX OCHOB [J/10-
6anbHOrO MOAENMPOBAHNSA CJIOXKHbBIX MPUPOAHBLIX U aHTPOMNO-
FeHHbIX CUCTEM’', KOTOpble (PUHAHCMPYIOTCS POCCUMIACKAM 1 YK-
panHcKUM poHAaMN byHAAMEHTANBHbLIX UCCIEA0BAHNIA.

B pamkax EGY npuoputeTtHoil 3apaveii poccuiicko-
ykpauHckoro cermenta MLUJ siBnsetcs cospaHue coBmecT-
Hoii TNC "Poccus-YkpanHa', koTopasi peasnn30BbiBaeTCA Ha
pewenusx ArcGlIS.

2009ES000426R VCTHbIN

IlocTpoeHue crieHapueB pa3sBUTUS
VYKpauHbI 1 €e PEeTMOHOB HAa OCHOBE JAaHHBIX
MOJZIeJINPOBAHNS IIPOIECCOB YCTOWIUBOTO
pa3BuTusd Y KpanHbl

M. 3. 3rypoeckuii, E. B. lNepesep3a,
A. M. TlacnyHblii

HaumoHanbHbIli TexHnYecknii yHusepcuteT YKpauHbl
"Kuesckunii nonutextHuyeckmnii uuctutyt’, Knes, Vkpanna
(pereverza.kate@gmail.com)

Mpu nocTpoerun cueHapres pasBUTUS TaKNX CUCTEM Kak ro-
CyAapcTBa NN UX PErMOHbI BO3HWKAET P METOLONOMMYECKINX
npobnem. K HUM OTHOCATCA HEOBXOAMMOCTb YHUTLIBATbL HEKO-
NnYecTBeHHble hakTopbl (CounanbHble, NONNTUHECKNE 1 T.M.),
CJIOKHOCTb TaKNX CUCTEM, CYLLECTBOBaHMNE HeonpeaeneHHOCTel
B HMX, a TakKe HeobXoLMMOCTb KOHTPOJIMPOBaTb PE3yNbTaTbl
TBOPYECKOro mpouecca pa3paboTku cueHapues.

B cBasn c nepeuncnerHbiMu dakTOpamMm npu NMOCTPOEHUN
cLeHapueB pasBuTHS YKpauHbl, B AOMOJIHEHNE K MaTeMaTuye-
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CKUM, NpeanaraeTcs NPUMEHATb U KadecTBeHHble MeToabl. B
4YacTHOCTM Takue Kak mopdosnorudecknin 1 SWOT-ananus. B
OCHOBY aHa/jM3a MpeasiaraeTcsi NONOKUTL HAboOp MHAEKCOB ©
VHAWKATOPOB YCTONYNBOro passuTUs, NCNOAb3YEMbIX NpU FAO-
6aIbHOM MOAENNPOBAHNM YCTORYMBOro PasBUTUS, a TAKXKE Ka-
HECTBEHHbIE XapPaKTEPUCTUKN, ONpeaeNIEHHbIE SKCNEPTaMN.

SWOT-aHanus npuMeHsieTcs NS BbISBAEHUS CUJBHBIX 1
cnabbix XapakTepucTUK cucTembl U haKTOPOB BHeLUHel cpe-
Abl, BANAOWNX HA CNCTEMY, — BO3MOXXHOCTEWN 1 Yyrpos, a Tak-
>Ke COMOCTaBAEHUS 3TUX YeTbIpex TUMNOB XapaKTEPUCTUK MEX-
oy coboii. [Ina cTpyKTypupoBaHusi 3a4a4vm MOCTPOEHUS CLie-
HapuUeB 1 BbISIBNIEHNS NPOCTPAHCTBA €€ pelueHunli (BO3MOXHbIX
CLeHapueB pasBuUTUS CTPaHbl) NPeANnaraeTcsi NpUMEHUTL MOp-
donornyecknii aHanus. Ons cokpaweHns ‘npocTpaHcTBa pe-
WeHNA" 1 ONpefeneHns peanbHO LOCTUKMMbIX CLEHAPUEB N3
NPOCTPAHCTBA PELUEHNI UCKNIOYAIOTCA HEAOCTUXKUMbIE B CUY
HaAUYMsi BHYTPEHHUX NPOTUBOPEYUli U HECOOTBETCTBUS NOrN-
HECKNM OrpaHN4eHnsm, BBe€AEHHbIM 3KCNEepTaMu.

CokpaTue Takum obpa3om "‘NMpocTpaHCTBO peLueHuii’, noay-
4YaeM HEKOTOPbIi OrpaHuUyeHHbIli Habop BO3MOXHbLIX CLEHapu-
€B. ﬂ'aﬂbHel\/‘ILlJVIﬁ NX aHaNN3 3KCNepTamMun NO3BOJIAET BbIABUTb
1 onucaTb Haubonee BEPOATHbLIE CLEHAPUN.

MpumeHsisa onucaHHytO MeTOAUKY Bblan MOCTPOeHbI CLeHa-
pvn pa3BuTKst YKparHbl Ha TPex BPEMEHHbIX MHTEpBasax: KpaT-
KocpoyHoMm (go 2012 r.), cpegHecpoyrom (go 2020 r.), gonro-
cpoyHom (go 2050 r.).

2009ES000427R CTEHAOBbIN

AsnropurMmdeckasi cucreMa st
pacro3HaBaHUsI AaHOMAJINI HA OCHOBE
neverkoii soruku (FLASAR)

C. Arasn!, LLI. Boroytaunos!, A. Meuwmnannt,
M. 3noTHukn?

Teodpusnueckuii uentp PAH, Poccusi, Mocksa

2CNRS, UMR 6524-OPGC-UBP, UMS833, Clermont-Ferrand,
France

Cucrema FLASAR (Fuzzy Logic Algorithmic System for
Anomaly Recognition), cosgannas B eodusnyeckom ueHTpe
PAH C. ArasiHom, L. BoroytauHosbim u A. IBuwmanu npu
akTuBHOM ydactuu XK. 3N0THUKN, CNY>XUT MaTEMaTUYECKNM
1 nornyecknm basncom ansi obpaboTKM [aHHbLIX NPU peLleHnn
MHOFOYNC/IEHHBIX TE€OPU3NYECKUX W FEOAUHAMUYECKNX MPO-
Gnem.

Cucrema pewaet fBe HesaBucumble npobnemsi. [Nepsas —
paboTa C CeiicMUYECKNMM KaTasioramu, BTOpas — BblAE/IEHNE
CUrHaIOB Ha (POHE LWyMa BO BPEMEHHBIX PsAaXx.

[ns peweHns nepsoii 3agadqm Obinn cospaHbl cnegytolyme
aJropUTMbI: airOPUTM NpeobpasoBaHNs CECMUYECKOTO KaTa-
nora B npoussosibHoM cbopmaTe K CTaHfapTHOMYy chopmarTy;
anropuTMm CpaBHeHUs 4BYyX n bosee kaTanoros mMexay coboii;
anroputm obbeanHeHns AByx u bonee katanoros. PesynbtaTom
paboTbl 3TUX aNropuTMOB SBASIETCS OAMUH BONLLLON celicMuye-
cKuii KaTanor B CTaHfapTHOM cdopmare.

Knaccnyeckne anropnTmbl BblieseHne aHomanuii BO Bpe-
MEHHbIX psifax TPAAWNLMOHHO 6a3npyloTCs Ha CTaTUCTUYHECKOM
M 4acTOTHO-BpeMeHHOM nogxogax. B nocnegHee Bpemsi gns
peLueHusi 3Tol npobieMbl WCMONb3YeTCS MOAXOA, OCHOBaH-
Hblii Ha uckyccTBeHHoMm uHTennekte. Anroputm FCARS opun
M3 Tpex rnaeHbiX 3semeHToB komnnekca FLASAR. [ea gpy-
rux snemMeHTa 3Toii cuctemsl — anroputmsl DRAS (Different
Recognition Algorithm for Signals) n FLARS (Fuzzy Logic
Different Algorithm for Recognition of Signals) 6bun paspa-
6oTaHbl n cosganbl B 2003 un 2005 rr. cooTseTcTBEHHO. Bee
3Tn Tpu anroputma cuctembl FLASAR peanusytot “msrkoe”
MogenmposaHue (B NOHATUSIX HeveTkol maTematukn J1. 3age)
JIOFVKU MHTEPNPEeTaTopa, WLLYLIEero aHOMaanuy Ha BPEMEHHbIX
psagax. DRAS, FLARS n FCARS paboTatoT Ha fgByX ypOBHSIX:
JIOKaJibHbIlE YPOBEHb — MOCTPOEHUE BbINPSIMIEHUS!, riobanb-
Hblii YpOBEHb — aBTOMAaTU3MPOBAHHOE BblAE/IEHNE aHOMAWi
Ha BpeMeHHbIX psigax (reodumsnyecknx sanucsix). B 1o »xe Bpe-
Ms BblaesieHne aHoManuii ¢ nomoubo 3Tux cuctemsl FLASAR
NPONCXOAMT NPUHUMANANBLHO pa3indHbiM obpasom. DRAS cHa-
Yasia BblAENSIET MOTEHLUMATIbHO aHOMAaJslbHbIA YHaCTKM 3anucu
M 3aTeM pacno3HaeT 3aBEAOMO aHOMaJIbHbIE YYaCTKU BHYT-
pv noteHumansHo aHoManbHbix. C gpyroli ctopoHsl, FLARS
CHavasa BblAensieT 3aBeJOMO aHOMaJsibHble PparMeHTbl 1 3a-
TEM pacluimpsieT nx 4o NOTeHUMaabHO aHoManbHbIX. W HakoHel,
FCARS Bbigensier 3aBegoMo aHOMasibHble M MOTEHLMANBHO
aHOMaJibHbIE YHaCTKN 3anucyl OfHOBPEMEHHO.

Ntak Ha Bxog cuctembl FLASAR noctynaet uHdpopmauus
[BYX TUMOB: CeliCMMYecKne KaTasorn u BpeMeHHble paabl. Ha
BbIXOLE CUCTEMbI PUCYET SMUULEHTPbI CENCMUYECKX COBbITUM,
HaHeCeHHble Ha KapTy pernoHa, n oTobpakaeT parMeHTbl 3a-
nuceii B BbIbpaHHOE Bpemsi ANs pPa3fiM4YHbIX KaHANOB C CODbI-
Tusimu, soigeneHHsimn DRAS, FLARS n FCARS.

2009ES000428R CTEHZOBbIN

O6 ogHoM moaxole K mAeHTUudUKAIUN
TEHJIEHIIN Pa3BUTUS CJIOXKHBIX
IMHAMHYECKHUX IIPOIECCOB

. T. MNMuneoeapunk, E. A. PoseHckas

Mockoeckuii rocyHusepcuteT, Mockea, Poccus

JdvHamuyeckne npouecchl, BCTpeYatoLwmecs B peajisHoM Mu-
pe, HacTo UMEIOT CNOXKHbI XapakTep U NofBep)KeHbl BO3Aeii-
cTButo bonbworo Yncna caydaliHbix ¢akTopos. ITO NpuUBO-
ONT K TOMY, 4TO MX pa3BUTME BO BpemeHun cnabo npepckasy-
eMo. AHann3 Takux MPOLECCOB OCJIOKHSIETCS N TeM DaKTOM,
4YTO, KaK MPaBWJIO, UX COCTOSHUSA B KaXKAblli MOMEHT Bpeme-
HW HEBO3MOXHO HabnogaTb LennkoM — ans HabnogeHus fo-
CTYMHbI Wb WX HEKOTOPblE YacTu uan acnekTbl. [losaTomy,
MeTOL0Orusi, NO3BONSAOWAs UAEHTUDNLNPOBATL TEHAEHLNIO
pa3BUTUS AUHAMWUYECKOrO MPOLECCa HAa PaHHUX CTafusxX U B
YCI0BUSIX HenosiHol nHdopmauun ob nctopun ero passutus,
MMeeT Ba)KHOe MPpUKIafHOe 3HAYEeHMe.

PaspaboTaHHblii nopxon npefnonaraert, 4TO CyllecTByeT
aflekBaTHasi MoAesb PacCMaTpUBAEMOro npoLecca, KoTopas
BKJItOHaeT B cebsi Ba OCHOBHbIX 3/IEMEHTA:
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(i) koMnbloTEpHast NporpaMMa, OCyLLECTBAAIOWAs CUMYN-
poBaHMe MOLENN C LENbIO CO3AaHMNsS CTaTUCTUYECKON a3kl Tpa-
eKTopuii npoLiecca;

(if) knaccudbmkaTop, KOTOpbIli NO3BONSIET OTHOCUTL HacTUY-
HO HabntoAaeMble TPAEKTOPUM NPOLIECCA K O4HOMY U3 HECKOJIb-
KX KJaCCOB, COOTBETCTBYIOLMX TEHAECHUMSAM MpoLecca K pas-
JINYHBIM COCTOSIHUSIM.

MpuHumn pelicTBusi knaccmdprkaTopa OCHOBaH Ha CpaBHe-
HUM YacTU4YHO Habtogaemoli TpaekTopun, NogNexxaleid Knac-
cudbmkaumy, C TPAEKTOPUAMU U3 CTATUCTUYECKON Basbl AaHHBIX
U CPaBHEHMM HUCNA ee COBMALEHWIA C TPAEKTOPUAMU Pasauny-
HbIX KJ1aCCOB.

B kauecTse npumMepa, NANIOCTPUPYIOLLErO NPUMEHEHME pa3-
paboTaHHOro Noaxofa, paccMaTpuBaeTCs AMHAMUYECKasi CU-
CTema, COCTOALIAA U3 MHOXKECTBA 0B beANHEHHBIX B HEKOTOPYHO
CTPYKTYpY 1 B3aumogeicTayowmnx Mexay coboii arentos. Cu-
cTema pyHKLMOHMPYET B AucKpeTHoM Bpemetu. pasuna B3a-
MMOAEVICTBMH MeX[y areHTaMum OCHOBaHbl Ha VIrpOBOI7I Moaenn
[dunemma 3aK/04EHHOrO 1 NOABEPXKEHbI CNy4YaliHbiM hakTo-
pam. B3anmopelicTBrne areHTOB CMCTEMBbI NPUBOAUT K N3MeHe-
HUIO X COCTOSHWIA N, COOTBETCTBEHHO, K W3MEHEHUIO COCTO-
AHns Beeli cuctembl B uenoM. Cpean BCEBO3MOXHBLIX COCTO-
SAHWI CUCTEMbI BbISENEHO COCTOSIHME, B KOTOPOM CUCTEMA He
MOXeT CyLLeCTBOBaTb — COCTOSIHME KOlAanca. 3ajaya coctonT
B NOLIAroBOM NPEACKa3aHUUN HACTYMNEHUS KOAMANCca Ha creay-
IOLLLEM LUIAre Ha OCHOBE HabNIOAEHNSI MCTOPUN Pa3BUTUS COCTO-
AHNS HEKOTOPOIA FPyNMbl areHToB. 3a4aqa YCMewHo pellaeTcs
C NOMOLLbIO pa3paboTaHHOro NOAX0Aa, NPOBOANTCS aHANU3 ero
adpdpekTuBHOCTM.

2009ES000322R CTEHAOBbIN

Kpusuc B HaykKax o 3emJie B 310Xy
AJBTUMETPUUIECKUX U3MEPEeHUMN
U OYTHU €ro NpPeoioJIeHus

tO. B. BapkuH

ActpoHomunyeckuii unctutyt um. M. K. LLITepHbepra,Mockea,
Poccus

K coxaneHuto, cospemMeHHble UCCAefoBaHnsA rnobanbHOro
NOBEAEHUS OKeaHa B COBPEMEHHYIO DMOXYy MPUBEN K LEIoMYy
psgy NapafjoKCoB, K HEODBACHUMbIM Ha CErofHsILUHWIA AeHb
ABJEHUSIM 1 NPOTUBOPEYUAM C KIACCUYECKMMU AAHHBIMU Ha-
3eMHbIX Habntogenunii. OcHOBHOE NPOTMBOpPEYME 3aKIOYAETCS
B TOM, Y4TO 3HAYEHUs! CKOPOCTU HApacTaHUsi CPELHEro YpOBHsi
OKeaHa, MoJlyYeHHbIE C MOMOLLLIO CMYTHUKOBLIX METOAO0B — Me-
TOAOB anbTUMeTpuK, B 2—3 pasa u bosiee NPeBOCXOAST Kaaccu-
Yeckne onpefesieHns 3TUX CKopocTeli beperosbiMu MeTogaMu
C MOMOLLBIO U3MEPEHNI Ha NPUANBHBLIX CTaHumsx. [pu sTom
bonblias cepusi paboT NOTEPANN CBOIO HAyYHYH 3HAYMMOCTb,
a HEeKOTOopble U3 aBTOPOB NpuberatoT hakTUYECKM K NOATACOBKe
aKTOB B CBOUX MOMbITKAaX OOBACHUTL OBHapPY>KEHHbIE MPOTU-
Bopednsi (Hanpumep, ¢ nomoLybio nogbopa CTaHuuii n peru-
OHOB OKe€aHa C MOBbILIEHHBIMMN 3HadYeHusiMn ckopoctn). Llenb
[OKMaja — NoKasaTb, 4TO BbIBOAbI O rN0baNbHOM BO3pacTaHuK
YPOBHSI OKeaHa, NoJlyYeHHble C NMPUMEHEHNEM METOAA CMyTHU-
KOBOWA aNbTUMETPUM ABAAITCA rpybo-owmnbounbimu. K cnncky
owmnboyHbIX paboT 3aBegoMo oTHOCUTCst BosbLol cnncok ny6-
JIKaLUii XOPOLLO U3BECTHbLIX aBTOPOB, B KOTOPbIX AENaanch no-
NbITKN ONPeAeNeHnst CKOPOCTU U3MEHEHUs1 CpefHero rnobanb-

HOFO YPOBHSI OKEaHa Ha OCHOBE COBMECTHOrO aHann3a AaHHbIX
6€perOBb|X Ha3€MHbIX Ha6J'|IO,E||eHVII7I N CNYTHUKOBbLIX aNIbTUMET-
puyeckux HabnogeHnin. EctectBeHHo, 4To owmnboyHble pesysb-
TaTbl YKa3aHHbIX paboT caMbiM cepbe3HbiM 0bpa3oM noBaAus-
NN Ha UCCEef0BaHNS B COMPSKEHHbIX Haykax o6 aTmocdepe 1
okeaHe, knumatonorum, rugposorun u gpyrux. CosgaHa kpu-
3ncHas cutyaumusi B bonboii obnactu Hayk o 3emne, cnyT-
HNKOBbIE JOCTUXEHUS B KOTOPOU haKTUYECKN NOTEPSIN CEOKO
Hay4Hyto 3Ha4ymMocTb. B noknage paetcs obbsicHeHume co3pas-
welics KpM3ncHol cuTyauun, a yHAAMEHTaNbHbIE SIBEHUS B
rnobasbHOM MOBEAEHUN OKeaHa Mosy4atoT obbsACHEHNE Ha OC-
HoBe pa3pabaTbiBaeMoii aBTOPOM reofMHaMUYECKOR Mogenu o
TPeHAe, BbIHY>XEHHOI packadke u biyxpanusx sgpa 3emn
OTHOCUTENIBHO Bsi3KO-ynpyroli maHTun [Barkin, 2002].
AnbTumeTpnyeckne faHHble OTpaXkatoT Mo KpaiiHeld mepe
[lBa CPaBHUMbIX MO BesnYnHe 3hheKTa: MOBbILLEHNE YPOBHS
oKkeaHa n 3(PeKTbl Bbi3BaHHbIE BEKOBLIM Apeiichom LeHTpa
MacC U HW KaK He MOFyT BbICTYynaTb B OAHOW mape € Knacu-
YeCKUMN HabNIOLEHUSIMN — OHW MCKaXatoT Apyr apyra. [dns
NonynsipHOro obbLACHEHUS aNIbTUMETPUNYECKOrO 3heKTa MOX-
HO MpeacTaBuTb, 4TO opbuTa CNyTHWKA, KOTOpasi onpeaens-
€TCsi MO OTHOLUEHUIO K LeHTPY Macc, npu nonsipHoM apeiide
nocnefHero K cesepy, Kak Obl MOGHUMAETCS WM OMyCKaeTcs
HaZj NOBEPXHOCTbIO 3eMAU B 3aBUCUMOCTMN OT TOro — NponeTaeT
CAYTHWUK Haf, KOXKHBIM MOMYLLUAPUEM WAN CEBEPHBLIM MOYyLIApU-
em [Barkin, 2007]. AcummeTpusi B pacnpeaenennm niowazei
OKeaHa Mo OTHOLLEHUIO K YKa3aHHbIM NOJYLIAPUSIM U NOPOXKAa-
€T AONOAHUTENbHBIN (3Ha4nTeNbHbIN) 3hdhekT B BO3pacTaHmu
ypoBHsl okeaHa. [laxe ecnu bbl ypoBeHb okeaHa Boobuie He
MEHSINCS, anbTUMETPUCTbI Bbl 0BHapyXn/M ero BEKOBOE rio-
6anbHoe BospacTaHue. MNpryeM No OTHOLIEHNMIO K OKeaHy B Ce-
BEPHOM MoJiyLwapum oHm 6bl 0bHapyxunu adpekT ybbiBaHUS
YPOBHA OKe€aHa, C HeM aIbTUMETPUCTbl N CTONKYHYINCL B p'e|7|—
cTeutensHocTu. MopobHas cuTyaums MMeeT MecTo C n3BecT-
HbIM ApPKTUYECKNM NapafioKCOM B W3MEHEHUN YPOBHSI NOnsip-
HOro okeaHa. lMonbiTka “BNpsidb KOHSI U TPEMETHYIO NaHb B OfHY
ynpsikky', Okazanacb HeyJa4HolA, a BCe Hay4HbI€ BbIBOAbI B Ha-
ykax o 3emne nocnegHux 15 neT, Tak nan nHbIYe ONMparoLLmecs
Ha aNbTUMETPUYECKME N3MEPEHNS, ABASIOTCA OWNBOYHBIMY.
Ha npruuny Kpusnca B NnpuMeHeHWN anbTMETPUM B HayKax
06 okeaHe aBTOp yKasas B KpaTkux 3ameTkax [Barkin, 2007].
OHa cesizaHa ¢ BekoBbIM ApelichoM LeHTpa macc 3emnu B ce-
BEPHOM HarpaBfieHN CO CKOPOCTbIO Okoslo 5—6 mMm/rog, Ko-
TOpPbLIA B CBOK O4YEpeb MOPOXKAEH OTHOCUTENbHBIMU BbIHYX-
LEHHBIMU MONSIPHBIMU TPAHCASILUOHHBIMU CMELLEHUAMU SiAPa
1 ManTum 3eman. MexaHnam v npeasiokeHHast aBTOPOM reoau-
Hamun4eckas mogens [Barkin, 2002] yka3sbiBaeT Ha BO3MOXHbII
BbIXOL U3 KPU3MCA B HayKax O 3eme.
2009ES000382R CTEH,D,OBI:)IVI
O KoppeJauyun MeK1y celficMUYeCKIMHA U
reodJIEKTPpUIeCKMMHU CUTHaAJIaMA

LLl. P. Boroytguros, C. M. ArasiH

leocbusnyecknii Lentp PAH, Mockea, Poccus

B pamkax cosganHoro B 'Ll PAH nogxogsa k aHanu3y pah-
HbIX “[InCKpeTHbIi MaTeMaTnyecknii aHanms” Nosly4eHo HOBoOe
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CrIa)knBaHne BPeMEHHbIX PsfOB, cnocobHoe paboTaTh ¢ psiga-
MU, B ODOLLEM C/lyHae, MHOrO3HAYHbIMU 1 3aAaHHLIMI Ha Hepe-
rYNApHON ceTKe.

[Joknap nocesiLeH 3TOMY CriaXKMBaHuio, a Tak >e ero npu-
MEHEHUSIM B PErpecCrioHHOM aHanuse n reodunsnke, B HaCTHO-
CTU B BOMPOCE O KOPPEensAuun Mexay CeliCMUYecKnMu n reo-
3NIEKTPNYHECKUMMN CUFHaaMMK.

2009ES000382R CTEHAOBbIN

O koppeJissiuu MeXKJay CeCMUYEeCKUMU U
reodJIEKTPUYECKUMU CUTHAJIaAMU

LL. P. Boroytguxos, C. M. ArasH

leocpuznyeckuii Lentp PAH, Mockea, Poccus

B pamkax cozganHoro B 'Ll PAH nogxoga k aHanusy pat-
Hbix “[luckpeTHbIli MaTeMaTnyecknii aHanms” nosy4eHo HoBoe
CrinaXkmBaHue BPEMEHHbIX PsifoB, cnocobHoe paboTaTth ¢ psiga-
MU, B OBLLEM C/lyHae, MHOrO3HAYHbIMU 1 3aAaHHBIMU Ha Hepe-
ryNsipHON CeTKe.

Joknan nocesiLLeH 3TOMY CriaXkKnBaHuio, a TakK XXe ero npu-
MEHEHUSIM B PErpecCrOHHOM aHanuse n reobnsnke, B HaCTHO-
CTW B BOMPOCE O KOPPENAUUN MeXAY CEACMUYECKUMU N reo-
SNIEKTPNYECKMMUN CUMHaNaMU.

2009ES000413R VCTHbIN

I'pun-cepBucsl napasieabHON
BU3YyaAJIN3aI[M HAYYHBIX MacCUBOB
JaHHBIX 1 MUMPOBBIX KapT

A. Monsikoe, M. XXuxuH, C. Bepesun,
. KokosuH, 1. Mengepes, 1. Muwwn

leodpusnyecknini uentp PAH, Mockea, Poccus

ﬂapanneanaH BN3yann3auunsa Hay4HbIX AaHHbIX Ha OCHO-
Be [pua-cepencoB BKAKOYAET Cheaylouime KOMMOHEHTbI: YCO-
BEpLUEHCTBOBaHHYO Bepcuto koHTeliHepa OGSA-DAI, cucre-
MY XpPaHE€HUA HAY4YHbIX AaHHbIX WU NPUNOXKEHUA BU3Yyasin3a-
UMN AN UHTEPaKTUBHbIX MHOrogucnneiHsix sugeo cred. Us
OCHOBHbIX ocobeHHocTel, pobasneHHbix B OGSA-DAI mox-
HO BblAENNTb Hann4ymne beHKlJ'VIﬁ NMONCKa C MNCNoJ<ib30BaHNeEM
HeyeTKkoll norukm, nopgepxka craHpgaptos Open Geospatial
Consortium (OGS), paboTa co cnyTHUKOBbLIMU AaHHBIMU 1 Bpe-
MEHHbIMWN pAfjaMn. B Ka4eCTBE CUCTEMbI XPaHEHUA [OaHHbIX
NCNONb3YeTCA pacnpefenieHHoe XpaHUANLWE HAaYUYHbIX AaHHbIX
ActiveStorage, nogaepxusatowyto obwyro mogens Common
Data Model (UNIDATA CDM). Cncrema noctpoeHa Ha base
knactepa CYB[, Microsoft SQL Server u cneunansHbim API
ons obecneyeHns napannensHoii obpaboTku 3anpocos. Ha aTa-
ne BM3yanusauum gaHHble cogepxawmecst B ActiveStorage 3a-
npawwmsatotcsi Yepes koHTeliHep OGSA-DAI. B kauectse cucre-
Mbl BuU3yanusauuu ucnonbsyetcs Scalable Adaptive Graphics

Environment (SAGE) n MultiViewer. DTu npunoxerus paspa-
60TaHbl 411 UHTEPAKTUBHbLIX MHOrOQUCNERHbIX BUEO CTEH.
Mpn Bu3yanusaumm AaHHbIX OHU MCnonb3ytoT tile server ans
CO3AaHMst MHOrOC/OlHBIX U30bpaxeruin. Tile server noaaep-
xunBaet ctaHgaptel OGS, a Tak >xe No3BO/IsIET UCMNOABL30BATh
cepeucbl Google Earth n Microsoft Virtual Earth.

2009ES000414R CTEHAOBbIN

CrpyKTypa JioKajibHoli ceru VHcTUTyTa
dbusuku 3emau PAH

B. H. Kopsarux, 1. M. Anewwn, K. V. Xonoakos

NuctntyT dbusukm 3eman PAH um. O. FO. LLUmugra, Mockea,
Poccus

NokanbHasi cetb NP3 obecreqnBaeT BbICOKOCKOPOCTHYHO
MHOFOYPOBHEBYIO KOMMYTaLMIO, KOHTPOb W pasrpaHuyeHune
[JOCTyna K CETEBbIM Pecypcam, JOCTYN K JIOKaJibHbIM CETEBbLIM
yctpoiicteam u cetu VintepHer. Ona nossonsieT nposoauThL 06-
paboTky, xpaHeHne n nepepaqy OOAbLIMX MACCUBOB AaHHbIX,
nosly4aeMbIX BO BPEMSsI MOJIEBbIX paboT nm Ha aBTOMaTU3MPO-
BaHHbIX CUCTeM MOHMUTOpnHra. OpraHn3oBaH aBTOPU30BaHHbI
LOCTYN K AAHHBIM Kak BHYTPW UHCTWUTYTa, Tak u u3 BHe. Bbico-
Kasl CKOPOCTb Mepefayn AaHHbIX BHYTPY CETU, LLUMPOKUIA KaHan
poctyna B MlHTepHeT, a Tak Xe cneyunanmsnposaHHoe obopyao-
BaHWe, [AaYT BO3MOXHOCTb MPOBOAUTL BUAEOKOHMPEPEHLMN C
pasnu4yHbIMK nogpasgeneHusimn Poccuiickoii akagemun Hayk,
paboTaTb C 371EeKTPOHHBIMY BUBANOTEKAMY, BBIYNCAUTENBHBIMY
LeHTpamu, APYrumMy LEHTPaMU AaHHbIX.

CrpaTternyeckasi uenb pasBUTUS JIOKAJIbHOW BbIYUCANTENb-
Holi cetn NP3 — 370 panbHeliwas nHTerpauuns B rnobanbHyto
nHdopMaunoHHyto cuctemy PAH 1 MnpoBbix LeHTpoB.

2009ES000415R CTEHOOBGIN

Vcnionp3oBaHme pacnopenesieHHbIX
BBIYMCJINTEJIbHBIX CUCTEM IIPU MHBEPCUU
celicCMM4Y€eCKNX BOJIHOBBIX (bopm

N. M. Anewnn', M. H. XXuxun?, B. H. Kopsirun?,
. M. Meggeges?, . FO. Muwun?,
[. B. MNeperyaos!, K. N. Xonopkos!

"Mucturyt dusukn 3eman PAH um. O. HO. LLmngTa,
Mockea, Poccus

2Teodpusnueckuii yewtp PAH, Mockea, Poccus

CeiicMnyeckass aHU30TPONMSI MPefOCTaBASIET YHUKAJbHYIO
BO3MOXXHOCTb WNCC/IeA0BaTb TEKTOHNYECKME MPOLECChl Ha Fy-
O6uHax, He JOCTYMHbIX ANs npsiMbix HabntogeHuii. B npepbi-
Jywinx paboTax Asist onpefesieHnst aHM3O0TPOMHbIX XapaKTenun-
CTUK MaHTWUW Mbl NPOBOAUAMN obpalleHne BOHOBbIX opM SKS
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N NpuemHbIX PYHKLUIA, AN KOTOPOro, u3-3a Gonblwmnx Bpe-
MEHHbIX 3aTpaT NPU BbIYNCAEHUN CUHTETUYECKUX CelicMorpam,
npumeHsInce npubnnxerHsle Metogbl. icnonbsosaHue napan-
nenbHbIX BbluucaeHuii u npumeHedne GRID-texHonorum nos-
BOJINJIO HAM MOJIYHUTb TOYHOE peLLEHNe 3aJa4n: HaM y4anoch
BbINOJHUTL MPSIMOE BblYUCeHME LeneBoli yHKLUN Ha OfHO-
POAHOIA peleTke B MPOCTPAHCTBE NapaMeTPOB MOAENN.

Bobruncnenns bbiin BbINOSHEHbI KaK A1 CUHTETUYECKMX NPU-
MEpOB, TaK 1 AJ1s1 peasibHbIX AaHHbIX. [1oka3aHo, 4TO UCnosb3o-
BaHUe COBMECTHOI nHeepcumn BoaH SKS n npuemHbix pyHkuni,
C OfHOli CTOPOHBbI, CYLLIECTBEHHO YYy4LLAeT TOYHOCTb onpeaene-
HUSI OCHOBHbIX aHU3OTPOMHbIX MapaMeTpPoOB, HO, C ApPYroli CTo-
poHbl, TpebyeT TLaTeNLHOro aHa/inW3a COrlacoBaHHOCTW pas-
HbIX FPYNM AaHHbIX.

NrHoprpoBaHue BOSMOXHOrO paccoriacoBaHusi AaHHbIX pa3-
HOrMO TWMAa MOXET BbUINTLCS B 3HaYMTeNbHble OWMOKKU npwn
OLieHKe aHW3O0TPOMHbIX NapaMeTpPOB.

2009ES000417R YCTHbIN

(I)OpMI/IpOBaHI/Ie OIITUMAJIBHOTO IIpOoIIecca
KOHTPOJIA KadeCTBa B CJIO2KHbBIX U
CMNMJIbBHOCBA3HbBIX CHUCTeMax

C. A. Muxanesckui

Cankr-lleTepbyprckuii rocysapcTBeHHbIA NONNTEXHUYECKNIA
yHusepcutet, Poccuns

Mpobnema KOHTpoOSSi KayecTBa NpurobpeTaeT ocobyto ocTpo-
Ty B YCNOBUSIX BCE BONBLIEro pacnpoCTPaHEHUSI CIOXKHbIX JIOM -
yecknx cuctem. CBoeBpeMeHHOe BbisiBiieHNe AeheKTOB 1 OLIU-
60K 0Ka3bIBAETCS KPUTUHECKMN BaXKHBIM, NOCKOJIbKY 3TN fedek-
Tbl N OWMOKM MOTyT CEpbe3HO BAMSITb HA LENOCTHOCTb KO-
He4YHOI pa3paboTku. JTa LEeNoCTHOCTL hOPMUPYETCS Ha pas-
JINYHBIX YPOBHSIX: OTAE/bHbIX CUCTEMHBIX MOZYNENR, a TakxKe —
NPpU HEJOCTATOYHO rMOKOV apXUTEKType — MPUOXKEHUSI B Lie-
oM. 3aKa3unKkmn v NoJsib30BaTeNn CTPEMSITCS NONYUUTb CUCTE-
My OMPEAENEHHOr0 KayecTBa U UX OXWUAAHUS MOTyT Bapbu-
poBaTbCst OT MOJIHOTO OTCYTCTBUSi TpeboBaHWii No KavecTsy
[0 KefaHusi UMeTb npofyT cBobofHblli oT owmnbok. ObbI4HO
OXKMNJAETCA, YTO cucTeMa byaeT LEMOHCTPUPOBaTL NMpenMyLLe-
CTBEHHO Y[OBJIETBOPUTENbHYIO paboTy.

HecmoTps Ha cTpemneHue obecneunTb BLICOKOE KauyecTBO
npofyKTa Ha 3Tanax pa3paboTku, CONpOBOXAEHWS U NOCTaB-
KN, Hen3bexxHbl OWNOKMU, KOTOPbIE CHUXAIOT KOHEYHbIA ypo-
BEHb KAYeCTBa OTHOCUTEILHO OXMAAHWIA 3akaunkos. PasHnua
MeXIy OXMUAAEMbIM U MOJYHAEMbIM KA4eCTBOM CO3[AET puUc-
KN ans paspaboTymka, 3aka34mkoB U nonb3osateneii. CTpem-

NeHNe CHU3UTb 3TN PUCKU CTUMYSIMPYET KOHTPOJb Ka4ecTBa u
TECTUPOBaHUE CO3LaBAEMbIX PELLEHUT.

Llens paboTtbl — onncaTb MeTOAnKY (hOPMUPOBaHUS OMTW-
MafibHOro MO BPEMEHN U pecypcaM MpoLecca KOHTPOss Kade-
CTBa CNOXKHBIX 1 CUSIBHOCBSI3HBIX JIOTNYECKNX CUCTEM Ha CTaAu-
AX KOMMNNEKCHONo N CUCTEMHOINo TECTUPOBAHUA, OCHOBbLIBAACH
Ha Napagnrme 4epHOro siLLMKa.

B pabote npepnaraetcs n obocHoBbIBaeTCs Habop B3anMo-
CBA3aHHbIX MNpaBua, KOTOPblE MNO3BONAIOT Bblpa6OTaTb onTtun-
MasibHYIO CTpaTeruto TeCTUpoBaHs. DTa ONTUMasnbHas cTpaTe-
rUst CTPONTCS HA KOJIMHECTBEHHOM aHA/IN3e PUCKOB KadecTBa 1
Bapuaunii 3HaYeHni OLEHOK. TaK >Ke YyHMTbIBAETCS KOHTPO/b
BO3BpaTa BPEMEHHbIX N PECYPCHbIX WHBECTULMII B TECTUPOBa-
Hue.

OcHOBHOIi akueHT fenaeTtcs Ha dopmupoBaHun 6asoBoli 1
KOHTPOJILHOM Fpynn TECTOBbIX CLEEHAPUEB, KOTOPLIE NPEeJOCTaB-
NS0T [OCTOBEPHbIE AAHHbIE O Ka4deCTBe NpogyKTa. DTu rpyn-
Mbl 3KCMNAYaTMPYIOT Napagurmy OpakysioB U hopMUpYOTCs Kak
HeynopsifoYeHHble hUHNUTHbIE MHOXXECTBA CBODOAHbIE OT KOM-
OUHaTOpPHOro B3pbIBa.

MpoBefeHHoe nccnepoBaHne LEMOHCTPUPYET BO3MOXHOCTb
pa3paboTKu aBTOMaTM3MPOBAHHOMO NPOrPaMMHOrO MakeTa, pe-
watoLero 3agaqu sanngauun (nonck owmnbok) n Bepudurkauum
(npoBepka ycTpaHeHusi oIMBOK) NIOFNYECKOI CUCTEMBI, @ Tak-
)Ke aHanu3 pesynbTaToB BbINOJHEHUSI TeCcToBbIX rpynn. [pe-
VIMYLLLECTBO 3TOrO MakeTa Mepej aHaloraMum 3aKJloHaeTcs B
HeﬂpepblBHOl}‘l onTuMM3aunmn npouecca TeCTUpPOBaHUA.

2009ES000430R CTEHAOBbIN

Vicnosb30BaHne MHTEPIIOJISIIIAOHHON
NpoHeaypPbl B IIPEACTABJIEHUN JAaHHBIX
PaIMONIPOCBEYNBAHUS

N. M. Anewnn!, B. M. XXanganuros?

"MuctutyT busuku 3eman PAH, Poccus
2AK “ANTPOCA”, Poccusi

MeToavka pafMOBOSIHOBOrO MEXCKBaXXMHHOMO MPOCBEYMBa-
HNA SABNAAETCA Ba>XHbIM reOd)VI3I/I‘-|eCKVIM WHCTPYMEHTOM npn
npoBefeHN pa3BefoYHbiX paboT, B TOM 4uciae v npu nomc-
ke Kumbepnutosbix Tpybok. Co3gaHve usnydaTenein n npuem-
HUKOB C MUHUMAJIbHbIMN FTEOMETPUNHECKUMUN XaPaKTEPUCTUKA-
MU MO3BOJSIET NPOBOAUTL U3MEPEHUsI NPAKTUYECKMN MO BCEMY
cTBosly ckBakuHbl. OBbpaboTka Taknmx AaHHbIX JAET BO3MOX-
HOCTb MOCTPOEHUS TPEXMEPHON MOZENN UCCAEAYEMOrO y4acT-
ka. B poknage npepgnaraetcs ogHa M3 METOAMK MOCTPOEHUS
TaKoli MoAEenn, OCHOBaHHasi HA MHTEPMOASLMNOHHON Cxeme.
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Appendix: Abstracts not included in print version.

2009ES000321 ORAL

Mechanism of formation of ultra-deep
oil-and-gas bearing basins and criteria
of their search

Ye. Artushkov

Schmidt Institute of Physics of the Earth RAS, Moscow, Russia

Sedimentary basins are located inside the continents and
in their margins, where amount of precipitation reaches
20 km. Among these are, in particular, the Caspian Plain,
South Caspian, East-Barents and North Chukotka depressions.
Consolidated crust under them is considerably thickened and is
characterized by higher velocities of elastic waves. Therefore it
is often being related to oceanic type. Submergence of oceanic
crust, formed on the spreading axis, continues ~80 k years
at a speed, rapidly declining in time. The abovementioned
depressions have accumulated the major precipitation amount
over >100 k years after the beginning of submergence process.
By that time submergence of oceanic crust would have
practically ended. Moreover, for water fillup of oceanic crust
depressions in the given structures it would require 10-12 km
of precipitation, that is twice as less that the observed amount.
Hence the subjacent crust of given basins is of a continental
type. In order to contain consolidated crust ~15 km thick
and ~20 km deep, under Moho partition there must be a
layer of eclogites 20—-25 km thick. These strata is heavier that
mantle peridotites, but they are characterized by approximately
similar velocities of longitudinal waves. At different stages in
depressions deep-water depressions were formed over millions
of years on shallow shelf, or the sedimentation of ~10 km of
rainfall occurred. Rapid crust submergence, not accompanied
by strong strain, were determined by transmission of gabbro
in the lower crust into heavy eclogites, catalyzed by active
fluid infiltration from small mantle plums. Rapid submergence
entailed steep curving of crystalline foundation, indicating
temporary emollescence of the lithosphere. It was related to
Rebinder Effect manifestation at infiltration of active fluid
into the lithosphere. Rapid crustal submergence and formation
of steep bottom curves are characteristics of large oil and gas
bearing basins. They help to find new basins in scantily explored
areas of mainland and shelf.

2009ES000416 POSTER

Mining of environmental data in GRID

A. Poyda

Geophysical center RAS, Moscow, Russia

We present a system of algorithms and program software for
distributed search, selection and mining of data in extra-large
environmental data archives.

The system allows requesting data from sources expressed in
terms of natural language. A special apparatus was developed
for these data translation, based on fuzzy logic. Comparison
measures of search results were also suggested. Moreover, the
system supports flow data processing.

An interface of XML-requests was developed for interaction
with the system. On the basis of this mechanism more
convenient web-interfaces were constructed, including the
system’s adaptation into a graphic shell of web-services
stewardship (mashup) Microsoft Popfly.

Based on the algorithms an expert system was developed
for evaluating the impact of cosmic weather on technogenic
systems. An analogical approach can be suggested for evaluating
climatic impact on vegetation.

2009ES000336 ORAL

Geospatial resources of Russian North-East

A. Zinkevich, |. Golubenko

North-East Interdisciplinary Science Research Institute (NEISRI
FEB RAS), Magadan, Russia

The North-East of Russia occupies a significant part of its
area, rich in mineral and biological resources. These sources
need to be explored using modern geoinformation technologies,
providing an opportunities of data accumulation, stewardship,
analysis and publication of information on natural resources in
order to ensure their exploration and planned development of
the territory. Thus in a specialized sub-division of NEISRI FEB
RAS — the GIS-technologies laboratory — a number of GIS with
geological content was developed, and on their basis several
analytical projects were implemented. Databases, developed as
a result of the project, were accumulated and stored in other
sub-divisions of the institute.

In 2007-2008 the spatial databank infrastructure was de-
veloped in NEISRI FEB RAS on the basis of GIS-server
(ESRI), using external communications channels of North-East
segment of the Corporative network of FEB RAS. GIS-server
provides a multi-client access of users of local intranets and
Internet to their services and applications and allows to request,
look through, analyse, edit and obtain spatial data in client-
server regime. At the present time GIS-server works for two
cartographic services of general access: GIS “Electronic Atlas of
Far East Federal District”, GIS “Palyavaam Collection of Fossil
Flora” and a system of storing official geospatial data. Other
sources of geospatial data developed and stored in NEISRI FEB
RAS will be published after settling down all the legal problems
regarding official registration and authors and property rights.

However, descriptive data of ISO 19115 standard on
all resources available is published on metadata server
(ArcIMS, ESRI) and on the site http://mdata.magis.ru:8080/
metadataexplorer It is available through web-application
Metadata Explorer (ESRI).
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2009ES000412 POSTER

Initial data of Atlas of the Earth’s main
magnetic field

E. Zhalkovsky!, T. Bondar?, V. Golovkov?,
A. Khokhlov?, V. Nikiforov*, A. Beriozko!,
A. Soloviev!, E. Bolotsky!

! Geophysiacl center RAS, Moscow, Russia

2Pushkov Institute of Terrestrial Magnetism, lonosphere,
and Radio Wave Propagation of Russian Academy
of Sciences (IZMIRAN), Troitsk, Moscow region, Russia

3M. V. Lomonosov Moscow State University

40. Yu. Schmidt Institute of Physics of the Earth RAS, Moscow,
Russia

Initial data, used for development of Atlas of Earth’s Main
Magnetic Field (EMMF) from 1500 to 2010, can be divided in
five categories:

1. Coefficient values of EMMF expansion in spherical
harmonics according to the Gauss method for the period of
1900-2005;

2. Coefficient values of EMMF expansion in spherical
harmonics according to the Gauss method for the period of
1500-1900, obtained by modern computations;

3. Coefficient values of EMMF expansion in spherical
harmonics according to the Gauss method for the period of
1500-1900, obtained in XIX century;

4. Data of geomagnetic observations, obtained
1900;

5. Historical world charts of geomagnetic field components,
developed in 1500-1900.

The first category is related to the International Geomagnetic
reference Field's (IGRF) data of the International Association
of Geomagnetism and Aeronomy (IAGA). The second refers
to coefficients, obtained in the framework of several modern
approaches to modeling historical EMMF, adopted by the world
scientific geomagnetic community. The third — to coefficients,
calculated by the founder of the method of EMMF expansion in
spherical harmonics K. F. Gauss and some of his contemporaries.
The fourth deals with historical geomagnetic observations’ data
of 1500-1900, accumulated into a single data massif over 20
years by many researchers of the entire world, representing as
of to date the most complete collection of such data. The
fifth category relates to historical world charts of geomagnetic
field components, elaborated by navigators and scientists during
1500-1900: isogonic, isoclinic, isodynamic lines.

in 1500-

2009ES000395 POSTER

Database of the raster state geological
maps of the territory of Russian Federation
(DB RGM RF)

V. Snezhko, G. Brekhov, N. Berezyuk

A. P. Karpinsky All-Russia Geological Research Institute
(VSEGEI)

From 1939 the Geological Survey of Russia have been
carrying out the State geological mapping with a scale of 1:1
000 000. From 1939 to 2001 the State geological map (GM) of
the first and second generation for the whole territory of Russia
was developed. GM maps with a scale of 1:1 000 are stored in
State archives in paper form and aren't converted into digital
vector format.

Information, shown on paper maps cannot be processed using
geoinformation technologies. Efficient usage of retrospective
geological data in GIS technologies requires their transmitting
into electronic form, followed by adaptation and systematiza-
tion, providing remote access to electronic massifs of maps.

Given all these major tendencies and the general vector of
development of digital geological mapping, from 2007 VSEGEI
was carrying out a pilot project on developing Database of
raster State geological maps of RF (DB RGM RF). For the
present moment, in the project’s framework a seamless raster
coverage for geological maps of pre-quaternary (pre-Miocene,
pre-Neogene) formations, remote access tools (using WMS
service) were developed, and also specialized tools for data
requesting and visualization.

DB RGM RF, developed in the framework of the pilot
project, served as a basis for preparing digital materials
"“Geological map of the Russian sector of the Circumpolar
Arctics” (project “IPY-2008. Bedrock Geology Map of the
Circumpolar Arctics”).

Regarding the future plans of our work related to develop-
ment of DB RGM RF, we plan to expand the content of maps
with a scale of 1:1 000 000, add to BD the raster images of
State geological maps with a scale of 1:200 000, and also update
toolkits of program search, data visualization and remote access
to data.

2009ES000420 POSTER

History and modern times

A. Kudashin

Geophysical center RAS, Moscow, Russia

The poster addresses the history of Geophysical center RAS,
which was the successor of the Interdepartmental Geophysical
Committee (IGC) of AS USSR, founded in 1961. The Committee
was in charge of a number of tasks, related to planning and
coordination of geophysical research in the framework of the
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International Geophysical Year (1957-1958). Major stages and
directions of its activity were described. From the beginning
of 1960-s the IGS fulfilled an important task — exchange of
geophysical data with world data centers. The main objectives
of GC RAS in the nineties were accumulation and analysis of
data using modern network technologies and development of
information resources on geosciences. At the present time GC
RAS has considerably expanded the range of scientific tasks.
Other directions of research are developing: space geodesy and
altimetry, geodynamics, geoecology of objects of nuclear fuel
cycle, information geophysics etc. Active research in the domain
of GIS and GIS-applications for analysis of natural hazards has
begun, as well as multiple projects for study and adapting of
information society technologies for management and research
of geophysical data.

2009ES000430 POSTER

Application of interpolation procedures to
presentation of data electromagnetic wave
lightening

I. M. Aleshin!, V. M. Zhandalinov?

!nstitute of Physics of the Earth RAS, Russia
?AC “ALROSA”", Russia

Electromagnetic wave lightening technique is an important
geophysical tool in geological prospecting, including kimberlitic
tube detection. Development of transmitters and receivers with
the minimal geometrical characteristics allows to process mea-
surements practically on over all well. Processing such data
permits us to construct three-dimensional model of site of
investigation. In the report one of possible techniques of con-
struction of such model, based on interpolation procedure is
presented.

2009ES000396 POSTER

Logical GIS structure of general purpose by
the example of geological-geomorphological
evaluation of a complex morphotectonic
region

V. Nikiforov!, Yu. Simonov?

nstitute of physics of the Earth RAS named O. Yu. Shmidt,
Moscow, Russia

2Moscow State University, Russia

In the 80s in IPE RAS a concept of a discrete hierarchical
model of geophysical environment of the lithosphere, which
turned out to be theoretically and methodically essential for
carrying out a morphological analysis of a complex morphotec-
tonic region of Armenia.

The analysis was made on a basis of a topographic map with
a scale of 1:500 000.

It was confirmed that tectonic structure reveals on the basis
of relation between river network and a region's tectonics.
This relation was discovered as a result of cartometrical works
and compilation of a series of thematic analytical maps of
the region. The analogical works were carried out in other
territories: Severnaya Zemlya; East Kazakhstan; Far East;
Central Tien-Shan; Mexican depression; Karelia.

Several methods were used for compiling the series of
thematic maps:

— discrete hierarchical model of geophysical environment of
the lithosphere;

— morphological analysis of river network;

— analyses of differences of classical configurations and slope
lengths, waterways' thalwegs, valleys' width. On the basis of
this work a technology of geological-geomorphological evalua-
tion of a complicated mountain area from the point of directions
of territorial tectonic movements and a series of analytical maps
were developed (14 thematic maps).

Analytical maps, presented in the Appendix of this work,
reflex one event or one of its parameters (one quality). At that a
given event is shown in its system of parameters, separated from
other events. An advantage of analytical mapping is related to
the fact that it can “divide” an object into its components,
separately examine them and distinguish the elements of these
parts. Such “division” could be as detailed as possible, everything
depends on the depth of analysis. At primary stages of analytical
study of an object only the major elements of its structure,
geometry, special parameters and qualities are shown on a map.
However, with accumulation of knowledge and development
of method analytical maps reflect more detailed peculiarities
and characteristics. A set of analytical maps, elaborated for a
definite territory, makes it possible to develop a database for
solving a series of applications (up to 50 applications).

The logic of separating tectonic blocks allows to make a
conclusion that drainage basins of various order and tectonic
blocks are dialectically closely interrelated. Data on distortions
of geometrical parameters of a drainage basin or their deviations
from classical characteristics allows us to draw a conclusion
about an impact on these parameters of a drainage basin of
vertical tectonic positive and negative movements of blocks.
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The Electronic Earth project —
information-analytical environment for
scientific data

A. Afanasiev!, V. Britkov!, |. Dribinskaya?,
V. Permitin?

nstitute for System Analysis RAS, Moscow, Russia
2Institute of Physics of the Earth RAS, Moscow, Russi

The results of designing of the information-analytical
environment of the network infrastructure of the distributed
data processing - GeoSINet (Geographic Science Information
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Network) are considered in the report. The network of
problemthematic scientific portals includes resources, the
academic development in the field of technologies and toolkits
of the GIS-analysis and GRID-calculations, means of navigation,
classification and indexation. There given the examples of
some scientific and technological problem decisions under the
Electronic Earth project as far as the used types of geospatial
data, the applied analytical methods and algorithms on the
basis of modern Web, GIS and GRID technologies convergence
are concerned.

On the basis of the results the target problems of the next
phase of the Electronic Earth project are discussed. They are
focused on information-analytical supply of scientific researches
approved by the Government of the Russian Federation
up to 2012. Key problems of forthcoming interdisciplinary
researches are: creations of spatial scientific data infrastructure
(ISSD) at the meta-information level under the programs
devoted to the Earth sciences basic researches, further
improvement of information processing on the basis of
academician development of technologies and toolkits GIS,
GRID and the Web, maintenance of navigation, search and
visualization, etc. Urgency of ISSD infrastructure development
is closely connected with a supply with information of Earth
sciences and the adjacent areas of knowledge, and, also, with
scientific, organizational, and administrative activity of the
Russian Academy of Sciences.
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GIS evolution trends by the example of
ESRI software

A. Leonov

LLC “Data+", Moscow, Russia

ESRI company deals with development and practical imple-
mentation of applications on the basis of geographical

information since the moment of its founding in 1969 as a
firm specializing in land tenure and landscape planning. From
1980s its activity and resources were focused on development
of concepts and program software of Geographical Information
Systems (GIS). At the present time it has become a large
scientific-industrial organization dealing with development of
theoretical and applied GIS aspects and dissemination of this
technology all over the world.

During that period of time ESRI and GIS have evolved
from fulfilling relatively simple projects with graphical primitive
blocks like points, lines and polygons to fulfilling complicated
tasks using developed data models. The company continued
to develop GIS technology for providing services to its clients,
supporting research in different spheres of human activity.

Nowadays GIS technology on ESRI platform develops accor-
ding to the following general directions, realized in new versions
of programs of ArcGIS family:

e GIS and science — GIS facilitates understanding and
analyzing complex systems, containing important spatial
components. For this purpose a special (geographical) approach
is provided, together with a set of methods and tools.

e Corporative GIS — providing general infrastructure for
development of GIS-solutions, ensuring easy integration of data
from different departments, scanning and analysis of all data
available.

e Server GIS — a developed environment for providing modern
network geographical information services through a wide spect-
rum of client applications and platforms.

e Mobile GIS — development of GIS using wireless tech-
nologies for raising efficiency and productivity of various
organizations and their working crews.

e Cartography in GIS — development of GIS-applications
functionality by adding means of development, analysis, editing
of maps and geodata, providing more developed tools of con-
struction, modification and dissemination of mapping products
of high professional quality.

e Cartographic resource ArcGIS Online — renewal and aug-
mentation of basic cartographic data and remote sensing data.
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