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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

12



[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%
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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).

2009ES000378 ORAL

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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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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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
of artificial intelligence techniques to
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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S. V. Anisimov, E. M. Dmitriev
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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
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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.

2009ES000352 ORAL

Diagnostics and modeling of natural and
anthropogenic climate changes

[. I. Mokhov
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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
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A. F. Grachev
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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 extincte