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2.0Tln.

Damage

4.4 Bln.

Affected

About 64%  of the 
Earth population

1.3 Mil.

Killed

Comparable to the number of 
victims in 1500 А380 (853 

passengers each) accidents

Impacts of Natural Disasters (1992-2011)
(according to UNISDR report of June 13, 2012)
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… IN THE WORLD
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Anomalous geomagnetic field

perturbations

Asteroid/meteoroid and other threats

Forest fires

Anomalous Solar activity

Volcano eruptions Giant tsunamisEarthquakes М>6…7

Threats of cosmic origin

Dangerous and Catastrophic Natural Disasters

Hurricanes, tornadoes Droughts

Floods and floodingsAvalanches, landslides, mudflows
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Industrial accidents, emergencies and disasters

Negative Man-Made Impacts on the Environment

Disasters in Particularly Hazardous Facilities Transport Accidents

Major Fires at Oil Production Sites Major Accidents of Oil and Gas Pipelines

Degradation of Agricultural Land Global Pollution of Aquatic Environment

Growing Magnitude of Atmosphere’s Industrial Pollution
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International

Academy of

Astronautics

International Disaster Management 
Initiatives

Flood in Slovenia, September 19, 2010

• Aims at providing a unified system of space data acquisition and
delivery to those affected by natural or man-made disasters through
Authorized Users.

• Each member agency has committed resources to support the
provisions of the Charter.

International Charter on Space and Major 
Disasters

Sentinel -
Asia

• A voluntary basis initiative led by the Asia-Pacific
Regional Space Agency Forum (APRSAF)

• Uses WEB-GIS and space based technology.

Disaster Monitoring Constellation (DMC) 

Proof of concept constellation: 6 satellites, 5 countries, providing 22-32 m
MS data, Imaging everyday.

Mapping Deforestation in Indonesia
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International

Academy of

Astronautics

UN-SPIDER (United Nations Platform for Space-based Information for 

Disaster Management and Emergency Response)

 Aims to ensure access to and use of space-based solutions during all phases of the disaster
management cycle, including the risk reduction phase, which will significantly contribute
to reducing the loss of lives and property.

 A gateway to space information for disaster management support, by serving as a bridge
to connect the disaster management and space communities and by being a facilitator of
capacity-building and institutional strengthening, in particular for developing countries.

GMES- SAFER

 In the frame of the GMES initiative (Global Monitoring for Environment
and Security), SAFER (Services and Applications for Emergency
Response) project aims at implementing pre-operational versions of the
Emergency Response Service.

Global Earth Observation System of Systems (GEOSS)

Disasters: One of the 9 Societal Benefit Areas of GEO

Floods in Senegal, June, 2010

International Disaster Management 
Initiatives
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International Global Monitoring Aerospace System 
(IGMASS) Project

The IGMASS Project is Russian initiative 
to create the “System of Systems”,  which 
has  to integrate both existing and future 
national and international space remote 

sensing, communication and relay, 
weather and navigation systems (or 

allocated data and organizational 
resources), as well as appropriate air-

born and ground-based facilities, 
including specialized infrastructure for 
global forecasting and early warning 

about natural and man-made disasters 
Earth and space origin.

GEOSS

DMC

SERVIR

GMES-
COPERNICUS

Sentinel Asia

Disaster Charter

GALILEOSMS* GLONASS

UN-SPIDER

Functionally involved space monitoring systems, global navigation systems, telecommunication 
systems, etc. 

International projects

Regional projects
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Natural fires
Landslides, 
mudflows, 
avalanches

Floods and droughts
Dangerous 
weather 

phenomena

GLOBAL THREATS TO THE EARTH AND HUMANITY

Earthquakes, tsunamis, 
volcano activity

Anomalous solar activity, 
space debris, asteroid and 

meteoroid hazard

Industrial accidents,
emergencies and 

catastrophes

* - Space Monitoring System (SMS)

CANEUS SSTDM 2014



International

Academy of

Astronautics

Chair Ranganath Navalgund India

Co-Chair Valery Menshikov Russia

Rapporteur Akinyede Joseph Nigeria

Members Ciro Arevalo Yepes Austria

V. G. Degtyar Russia

V.S. Hegde India

Masanori Homma Japan

Andre Husson France

Igor Kabashkin Latvia

Sergey Lysyy Russia

Mikhail Novikov Russia

Sergey Pushkarsky Russia

Lydia Rykhova Russia

Jeannie Seelbach USA

Arnoldo Valenzuela Germany

 International Academy of Astronautics

 Space Agencies

 Jean Michel Contant

 Corrine Jorgenson

 V. Koteswara Rao

 Organisers of Riga Conference 

 Indian Space Research Organisation

 Astronautical Society of India

 Additional Contributors:

 Ajay Rajawat, India

 Shibendu Ray, India

 V. N. Sridhar, India

The Working Group acknowledges:

Space-based Disaster Management: 
The Need for International Cooperation

IAA WG Disaster Management/Natural Hazards

8
CANEUS SSTDM 2014



International

Academy of

Astronautics
Recommendations of the Study Report

 Strengthen constellation of earth observation satellites (optical and radar sensors)
specific to disasters through virtual constellations, ensuring their continuity and
establishing a mechanism for proper orbit allocation, satellite tasking for emergencies
and meeting rush access of EO data.

 Augment communication network through international cooperation in the Data Relay
Satellite System (DRSS) and near real time global network of data dissemination systems
for timely availability of data, products and services to stakeholders.

 Encourage collaborative research efforts for development of early warning models and
their validation through early warning programs of GEOSS, UN-SPIDER, IGMASS and
other regional/global initiatives.

 Facilitate augmenting in-situ observation networks and sharing such data across
geographical boundaries to provide alerts and improve early warning.
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Forecasting  natural disasters and man-made catastrophes through its global and effective prediction 

based on consolidation and integrated application of space, airborne  and ground –based facilities

Maintenance of geophysical, ecological and  social- economic security

in national, regional and global formats

Early warning about space threat s (asteroids, space debris, etc.) due to utilization of informing , 

navigation, telecommunication resources all over the world
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Auspices to settle  global humanitarian issues (illiteracy via distant education, protection of cultural 

heritage, catastrophe medicine, etc.), gradual forming on this basis “global security informational field”

The IGMASS Project Objectives
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Special ground complex of data-navigation
subsystem

Global  ground subsystem  providing 
monitoring information to the customers 

International crisis control centers

Regional crisis control centers Regional monitoring data acquisition and 
processing centers

Dirigibles Air balloonsHelicoptersAirplanes

"Air  launch" sites Unpiloted aircrafts

Ground  infrastructure

Space 
launch sites

Ground complex of
spacecraft  control

Monitoring data acquisition  stations

Involved resources
of space navigation and 

telecommunication 
systems 

Engaged resources
of disaster monitoring
systems  and projects

“Space and Major 
Disasters”

GEOSS
GMES-

COPERNICUS

DMC
“Sentinel Asia”

IONOSAT ...

NAVSTAR
GLONASS

GALILEO

Space communication 

& relay  systems

Terminals of
"Disaster medicine"

Terminals of
distance education

Ground-based
monitoring tools 

(detectors)

IGMASS  specialized  orbital  segment

Small and microsatellites
(LEO)

GEO Monitoring Satellites Space telescopes
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International Committee on the IGMASS Project Implementation

One of the main results of the IGMASS Project promoting was establishing in July, 2010 its own governing body  -
“International Committee on the IGMASS Project Implementation” (ICPI) . Mainstream purpose of such step  was drawing public 

attention to the Project  at national, regional and international levels, consolidation of profile scientists and experts as well as 
enterprises for the IGMASS concept realization, searching both contemporary ideas, technical solutions , administrative and 

financial recourses for the system creation

Public Institutions and Private 
Companies

Space Agencies and adequate 
government  structures Aerospace an other 

profile enterprises

National Academies of SciencesNongovernment 
organizations

KazakhstanArgentina Belarus Russia Ukraine

China SpainItalyFranceNigeria Russia Ukraine Armenia

RussiaIsrael Switzerland Canada USA Belarus Russia China

Armenia

LatviaяCameroonIndia

Research Institutions and 
Universities

CanadaChina Armenia

Germany RussiaLatvia

Cameroon

Austria

Poland

Indonesia

Ukraine

Board

Sub-Committees

Scientific-technical Organazional

Political-Juridical

Humanitarian Financial-Economical

Executive Secretariat
(governing body of the Committee)

ICPI – non-government, public structure, which unifying representatives from 25 countries and two 

international organizations. During first working session of the Committee, which held in September, 

2011 in Prague (Czech Republic) the ICPI Charter and plans of ICPI activity for the years 2011-2012 

were adopted. In August 2011 ICPI was officially legislated (in September, 2012 – re-established) by the 

Ministry of Justice of the Russian Federation in juridical form of ‘Noncommercial Partnership’. Since the 

year 2010 ICPI has already signed 97 MOU’s about collaboration with profile national, regional and 

international organizations all over the world. 
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Azerbaidjan

Pakistan
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IGMASS Promotion at International Level

Dnepropetrovsk, Ukraine (2007, 2009); Moscow, Korolev,  Russia; Shanghai, China (2008); Versailles, France (2009); Rome, Italy; Haifa, Israel; 

Paris, France; Moscow and Kazan, Russia; Donetsk and Kiev, Ukraine; Beijing, China; Bonn, Germany; Buea, Cameroon (2010); Melbourne, 

Australia; Yerevan, Armenia; Madrid, Spain; St. Petersburg , Russia, Istanbul, Turkey, Nairobi, Kenya, Hanoi, Vietnam,  Daejong, Korea (2011),  

Singapore; Moscow, Russia Yevpatoria Ukraine (2012); Beijing, China; Mamia, Romania; Minsk, Belarus; Moscow, Russia (2013)

IGMASS presentations at profile interstate  scientific forums

Official presentation at International Academy of Astronautics (IAA)

Glasgow, Scotland (2008)

Appointment of the IGMASS Project Manager (IAA) and IGMASS expert working group initiation  

Paris, France (2009)

Presentation of preliminary results of IAA working group 

Daejong, Korea (2009)

Initiation/current activity of the International Committee on the IGMASS Project Implementation (ICPI)

Limassol, Cyprus (2009); Riga, Latvia; Prague, Czech Republic (2010); Madrid, Spain and Cape Town, South Africa (2011) 

Approval of the IGMASS Project by the participants of profile political summits 

Washington, USA (2010); Yalta, Ukraine (2012); Minsk, Belarus; Alma-Ata, Kazakhstan (2013) 
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IGMASS Project Presentations 
at UN Level

In 2010-2011, number of the IGMASS Project presentations were made on the UN

level: six times at United Nations Committee on the Peaceful Uses of Outer Space

(COPUOS) and its Scientific and Technical Subcommittee and two times at United

Nations Economic and Social Commission for Asia and the Pacific (ESCAP).

At 49th COPUOS Scientific and Technical Subcommittee session,

Russian Federation has presented Working Paper

(A/AC.105/C.1/2012/CRP.23 dated 07.02.2012): «Project to create the

International Global Monitoring Aerospace System as a forward-looking

new initiative in predicting and mitigating the consequences of natural and

man-made disasters».
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IGMASS Project and Strategic Defence of the Earth Concept

CANEUS SSTDM 2014
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IGMASS-PD 
MASTER OPERATIONS CONTROL CENTER

Data analytical center

Information of ground 
monitoring facilitiesAir monitoring data

Distant monitoring data proceeding facilities

SPATIAL DATA ACTUALIZATION  SECTOR 

Wildfires and Floods Warning Subsystem 
(NFWS)

ROSREESTR EMERCOM

ROSHYDROMET MINPRIRODY
Information of the remote sensing data 

acquisition centers

Ignition and  
encroachments 

parameters
(coordinates, expected date, 

predicted coverage)

IGMASS-PD Project in Russia: operation structure

Ground-based  
detectors data

Navigation SC

Modeling  of predicted 
events  and processes for 

monitored objects

Data proceeding center

RSC SC

Data analytical center

SPATIAL DATA ACTUALIZATION SECTOR

Short-term Seismic Forecast 
Monitoring Subsystem (SSFMS) 

• Remote sensing spacecraft
• Navigation spacecraft
• Weather spacecraft
• Topographic and geodesic support 

spacecraft

Data obtained from 
spacecraft s

• Network of navigation systems receivers in VLF 
band

• Underground proton measurement stations
• Gravimetric measurement stations
• Ionosphere tomography stations
• Telluric measurement stations

Data obtained from 
ground facilities

• About Earth rotation parameters
• About Helios- and Helios-physical 

parameters

Data obtained from Russian and 
international services

Powerful Earthquakes 
parameters

(potential zone, expected 
date and magnitude)

Critical Infrastructure Operative 
Control Subsystem (CIOCS)

Databases
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Territory-distributed prediction 
monitoring data archive

1 2 3 4

Dynamical multi-criteria 
estimations of threats EMERCOM situational centers
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Other problem – “space debris” - is well-recognized as a
potential global-level one. Even if the current
population of artificial objects in LEO does not imply
immediate and exceptional hazard, however debris
collision risk grows constantly due to “Kesler’s effect”
and could overturn into real threat for world space
activities soon.

On October 8, 2009, an unnoticed asteroid approached
the Earth and burst in the upper atmosphere (15-20
km.) over South Sulawesi province (Indonesia).
According NASA, this fatal destruction of 10m-size stone
object, which entered dense atmosphere at the speed of
more than 20 km/sec, emitted energy equivalent to 50
thousands tons of TNT (three times more powerful than
Hiroshima’s nuclear blast).
Today we know about number of asteroids and comets
approaching our planet (for example, 99942
“Apophysis”, 1997VRZ, 1994 WK12), which could trigger
off global catastrophe if they fall down on the Earth.
Such recent event took place over Russian territory on
15th February, 2013 (known as Chebarkul’ or
“Chelyabinsk” meteorite).

17
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„Space Weather‟ Impacts on the Engineering Systems

Satellite electrostatic 

charge

Damage of solar arrays
Radiation dozes 

for cosmonauts

Satellite slowdown

Disturbances in electrical power lines 

Radiation threats for aviation

Failures in telecommunication systems
Disturbances of 

the RF-waves

Ionosphere

disturbances

Current  disturbance 

in the Earth crust

Solar activity
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Ра

Data analytical center

Space/Out-of-space Threats Early Warning System

Automated space hazard warning system (ASPOS OKP)

Space/out-of-space hazard parameter prediction:

• for the objects approaching the Earth – distance, motion parameters, size, material, time and date of reentry;
• for artificial origin objects (space junk) – ballistic parameters, time and date of reentry 

•for space weather factors - threat for space, power, telecommunication and transport systems, passenger transport

Space weather prediction 
center

(IZMIRAN)

Space weather prediction 
center
(FIAN)

Russian space observation ground-based facilities 
(RAS observatories  and TsKKP radars)

Data of domestic space monitoring facilities in optical and radar bands 
(NORAD, LINEAR,  SPACEWATCH…)

* Distant future

Space monitoring data 
(«Space Patrol»)*

Main coordination center

Powerful planetary 
radars

Adjusted ballistic 
parameters for space 
objects and motion 

prediction

Ussuriysk, Yevpatoryia

Correlation center

Geophysics status 
prediction center

(RAS IPG)

Detection, prediction of hazardous objects 
and their cataloging

Foreign countries (LFNV network)
1. Uti (India) R-30 4. Urumchi (China) РТ-25.     7. Yevpatoriya (Ukraine) РТ-70                    
2. Puna (India) РТ-45  5. Shanghai (China) РТ-25.     8. Simeiz (Ukraine) РТ-22
3. Noto (Italy) РТ-32  6. Torun (Poland) РТ-14.  9. Ventspils (Latvia) РТ-32 

Russian Federation
1. Medvezhyi Ozera (РТ-54) 4. Zimenki(РТ-15)                         
2. Puschino (РТ-22)                    5. Staraya Pustyn’ (РТ-14)
3. Kalyazin (РТ-64)                    6. Ussuriysk (РТ-70) 

Facilities of RF interferometry with extra distant bases

P
aram

eters o
f th

e atm
o

sp
h

ere

Potentially hazardous  space object s  tracking segment

Artificial objects in LEO and objects which come close to the Earth

Object trajectory 
changes
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Space optical network ISON

Large/medium (more than 0,4 m) aperture telescopes
Medium (0,4 - 0,7 m) aperture wide-angle observe telescopes
Wide-angle observe telescopes (0,22 - 0,25 m aperture)
Small convoying telescopes (0,22 - 0,30 m aperture)
Telescopes for asteroids observation
Producing telescopes 

( Size, entry angle into atmosphere)

Ballistic center

Global Outer Space Risks and Threats Management

CANEUS SSTDM 2014
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IGMASS-PD Project: Seismic-forecasting Methodology
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Leonid Doda
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Experimental Section of Seismic Forecast Monitoring (ES SFM): Structural Layout
(under auspicious of Research Centre for Earth Operative Monitoring, JSC “Russian Space Systems”)
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Data from 
corresponding 

services

Radiometric data collecting and 
processing segment ОНЧ и СВЧ

HTTP
FTP

Данные, 
получаемые от 

соответствующих 
служб 

Данные, 
получаемые от 

соответствующих 
служб 

Time, place and 
intensity of the 

earthquake on the 
Russian territory

Space images of the Russian 
territory

REMS Web-server 

HTTP
FTP

HTTP
FTP

Gravity, georotational, telluric and 

proton measurement collection 

and utilization segment

Data from 
corresponding 

services

HTTP
FTP

Data from 
corresponding 

services

Quake retrospective 
accumulation and utilization 

segment

HTTP
FTP

Data from 
corresponding 

services

Earth long-wave radiation 
flux data collection and 

processing segment 

HTTP
FTP

HTTP
FTP

HTTP
FTP

Moscow (REMS)

HTTP
FTP

Full electronic ionosphere content 
data collecting segment

HTTP
FTP

Geophysical data collecting 
and processing segment

Magnetosphere condition data 
collecting and processing 

segment

Administrator, 
operators

HTTP
FTP

Control and correction 
stations 

data

Data from Arina 
apparatus, REMS

Web-server

Geocoding seismological data 
collecting segment

WEB server
USGS (USA 
Geological 
service)

WEB server Central 
experimental and 
methodological 

expeditional of Geological 
service, RAS 

Data processing, archiving and display segment 

Ionosphere tomography data collection segment  

Geodynamics data collection and processing segment  

Solar (F10.7) and 
magnetic (Dst, K, Ap)  

activity data

Central server 
FTP server

WEB server
File server  

Work station
FTP server
File server  

Database server

Navigation receiver 1.2/1.6GHz 

Navigation receiver 150/400MHz 

Work station
FTP server
File server  

Database server

Yuzhno-Sakhalinsk

Nevelsk

Yuzhno-Sakhalinsk

Poronaisk

Nogliki

Project ES SFM may become a functional SFM-subsystem being a part of the (IGMASS) 
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Recent results of Powerful Earthquakes Prognoses for the 
Years 2012-2013

December 3, 2012 - a forecast about possible powerful earthquake 
with magnitude more than 7.0  till December 15 on East or West side of 
Philippine plate (22-37 N), Japan

December 7, 2012 - magnitude 7.3 earthquake
on the Pacific Seashore of Honshu Island, Japan

Daily anomalous map  over Kamchatka, June 19, 
2012 Earthquake alert was issued on June 21 (-3 

days).  Alert was updated on June 23 
A M6.1 did occur on June 24, 2012 (with red star)

Oracle Data base

Web-brouser

Customer Interface

Data Base ArcSDE Interface

Data Data Requests

Windows/Unit Server
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2012

September 9, 2013 – forecast about possible earthquake with  a magnitude M7, 1 + 

in the range of 42-30 ° Northern latitude on the Southeastern border of the Okhotsk 
plate or framed Filipino plate, including Taiwan Island prior to 25.10.2013

October 15, 2013 – M7.1 earthquake on Bohol Island, October 25, 2013 
- M7,1 earthquake at 320 km off the east coast of Honshu Island

As October 2013, there were seven successful predictions of earthquakes with M6.5 + (at one pass seismic event 02/02/13), of which the four most 
powerful (with magnitudes M6.7/6.9/6.8/6.9) coincide for all forecast parameters

2013
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Cloud Seismotectonic indicator (А) along 
Northern-west border of Indian plate

Cloud Seismotectonic indicators (D) 
in a zone of connection Indian, 

Arabian and African tectonic plates

Ring Cloud Seismotectonic
indicator (B) as  one of coming 

earthquake at Japanese sea region

B

Arc Cloud Seismotectonic indicator 
(C) as  one of coming earthquake 

at Honshu seashore region

C
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Seismic Forecast Monitoring GIS-portal 

Seismic Prediction GIS-portal, created in the Research Centre for Earth Operative Monitoring, JSC “Russian Space Systems”, is
based upon three standard monitoring products : «1» – seismic-magnetic meridian; «2» – composite of seismo-tectonic indicators
(CSTI) and borders of tectonic plates; «3» – potential zone of earthquake (EQ) including EQ date and magnitude. The seismic
forecast strategy is rather simple: the probability of EQ occurrence with magnitude of greater than 6 is assessed using the
techniques developed and geophysical data obtained for each 2-3 weeks in advance. More accurate magnitudes are determined
by CSTI, detected in satellite images.

2

1

3
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About Prospects of the IGMASS Project Key Technologies 
Implementation within FP7 EU Program

During the period from the 17th to 
20th of September, 2012 a final 
meeting of the PRE-EARTHQUAKES 
project participants took place in 
the city of Yuzhno-Sakhalinsk 
(Russia). The PRE-EARTHQUAKES 
Project (Processing Russian and 
European Earth observations for 
Earthquake precursors studies) is a 
collaboration between Russian and 
EU scientists in the filed of 
processing satellite earthquake 
precursors monitoring data within 
the 7th EU framework program. 
Since 2011 the international 
cooperation of scientists has been 
performing studies of earthquake 
precursors in various environments 
focused at development of short-
term forecasting methods. 
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IGMASS-PD Functional Subsystems
Short-term Seismic Forecast Monitoring Subsystem (SSFMS) 

Space facilities

ERS satellites
Resurs-DK, Resurs-P, Kanopus-V, Arkon-
2М, BelKA,  Sich-2, ALLAS, Terra/Aqua, 

RapidEye, COSMO-SkyMed, TerraSAR-X, 
TanDEM-X, IRS-1C/1D etc.

Navigation satellites
GPS/GLONASS/Galileo

Weather satellites
Meteor-М, Electro-L, NOAA, EOS,

GOES, MetOp-1, NPP, NPOESS

Other satellites as request

Ground-based monitoring and measurement facilities

Net of 9-channel gravimetric 
stations

(Tula State University, Tula city)

Subterranean proton 
measurement stations 
(Petropavlovsk-Kamchatskiy)

Electro-telluric measurement 
stations 

(Japan, Kakioka, Memanbetsu, Kanoya;
Greece, Athens ,Pyrgas)

Data obtained via WEB-NET from Russian and international organizations, institutes and services

Coming powerful earthquakes parameters (location, time, 
magnitude) and estimation of risks and threats for subsequent 

natural disasters (volcanic eruptions, tsunami etc.)

1 2

3

Geophysical research center,
Kazakhstan

Geophysical monitoring 
center, Academy of Sciences,

Belorussia

Seismology institute, 
Kyrgyzstan

Experimental seismology center, 
Moldova

Republican center of 
Seismology Service, 

Azerbaijan

National seismic protection 
service,
Armenia

Seismology institute, 
Uzbekistan

Seismic monitoring network, 
Tadzhikistan

CIS countries 

) 

Russian Federation

Coordination Forecasts 
Center  (RAS IEP, Moscow)   

RAS Mountain institute (Perm”, ) 

RAS geosphere dynamics 
institute (Moscow) 

Volcanology and seismology 
institute

(Petr.-Kamch.)

World center of the solid Earth 
data

(Moscow, Russia)

RAS Institute of the Earth 
crust (Novosibirsk) Marine geology and geophysics 

institute (Yu.-Sakhalinsk)

Applied geophysics institute 
(Moscow) 

IZMIRAN Geophysical status 
prediction center

(Troitsk)
Cosmometeotectonica center 

(Petr.-Kamch.)

F (R(, ), t, M…, P )

Ionosphere
tomography stations

(Sakhalin Island, Kamchatka Peninsula)

SPATIAL DATA ACTUALIZATION SECTOR 

International seismology 
center 

USGS NEIC 

IRIS

ORFEUS 

EMSC

European database of seismic 
hazardous locations 

ESC

KOERI, Turkey

Profile International organizations 

PNSN 

IMS

Seismic stations

ObninskMoscow

Norilsk

Tiksi

Yakutsk

Magadan

Yuzhno-Sakhalinsk

Bilibino

Petropavlovsk-Kamchatskiy

OrenbourgAdvanced multifunctional special 
earthquake monitoring cub-sats’

constellation

Baikal Regional Research and 
Information Center 
(Irkutsk city, Russia)

Far East Regional Research and 
Information Center

(Petropavlovsk Kamchatsky city, Russia)

Main Research and Information Center (Moscow)

321

Academy of Disaster Reduction 
and Emergency Management 

(ADREM, China)

Irkutsk

Prognostic Data Center (RAS IEP, Moscow)

Ionospheres'
measurement stations

(Kamchatka Peninsula )

Russian Earthquake Prediction and Seismic Hazard Assessment 
Expert Council

(Moscow)

Institute of Mathematic Theory and Earthquake Forecasting  
(RAS, Moscow, Russia)

26

Paris Observatory’s Earth 
Rotation Service (France)
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Centre for proceeding 
hydro-meteo-
information

Remote  control block 
of the System nodes

Data 
Web-server (GIS)

Special processing 
unit

Wildfires and Floods Warning Subsystem (WFWS)

ROSLESKHOZ’ (Russian Forests Ministry) Distant Monitoring Informational System (DMIS)

• Indicators of natural fires and floods hazard
• Estimation of hazard level for fire and flooding dangerous regions
• Definition of possible ignition and floods parameters

( coordinates, expected date, predicted coverage)

Data analytical center 

High and mid 
resolution remote 

sensing data

Mapping database

Special product 
archive

Weather data 
archive

Attributive database

Backup DMIS control server (Moscow)

DMIS main control server (Pushkino city, Moscow region)

System node – Krasnoyarsk city (Siberia)

System node – Khanty Mansiisk city (Siberia)

IN
TE

R
N

ET

System users

Operators with the 
right to handover data 

and make changes

Lightings registration
system

Lightings data

Data from  Russia’s 
Hydrometeocenter

High resolution 
remote sensing

GIS Meteo system 
data

Mitra-GIS

Uniscan-24

Data from RF subjects

Remote sensing scenes

ERS image fragments
requested

Special data

Output docs and user 
requests

Technical data

IGMASS-PD Functional Subsystems

Satellite data real-time 
processing facility

Data archive service 
system

Block for real-time documentation 
data received from Russian regions 

(“YASEN’-F”)

Centre for collecting lightings 
data

High resolution 
remote sensing

System node – Irkutsk city (Baikal Lake region)

System node – Novosibirsk city (Siberia)

Remote 
sensing image 

archive

Data 
Web-server (GIS)Mid definition 

remote sensing

Satellite data real-time 
processing facility

System node – Khabarovsk city (Far East)
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ERS Data Receiving & Acquisition Centers

EMERCOM ROSHYDROMET OTHERSMINPRIRODY

Ground Facilities 
Data

(detectors, meteo-
stations…) Airborne Monitoring Data 

Branch for collecting and 
integrated proceeding of 
natural fires monitoring 

spatial data

Branch for collecting and 
integrated proceeding of 

natural floods  monitoring data

Sector for natural fires  and floods monitoring spatial data 
actualization
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Data analytical center 
(Russian Space Systems)

Critical Infrastructure Operative Control Subsystem (CIOCS)

Parameters of critical and hazardous changes in the 
monitored object statuses 

IGMASS-PD Functional Subsystems

Data from ground detectors

Models of the events predicted 
for monitored objects

Navigation 
constellation
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Level of Decision 
making Data 
Supporting 

Level of 
Situation 
Modeling

Level of 
Documenting and 

Archiving 

Level of RTM Data 
Collecting and 

Proceeding  
(SCADA System)

Parameters  
Measurement 

Level

Water Supply 
Sensors

Security Alarm 
System and video 

control System

Gas Control Sensors Thermo Supply 
Control Sensors

Energy Supply 
Control Sensors

Fire Alarm 
Sensors

Air Conditioning 
Sensors

 Data Bases of on-line information
 Data Bases of Critical Objects Digital 

Information and surrounding territory
 Archive Data Base

 Data Bases of information coding & 
Classification

 Data Bases of Model and Scenarios
 Data Base of the objects Security Passes

Data Bases Control 
System (SQL), 

server
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ПОТРЕБИТЕЛИ  ИНФОРМАЦИИ
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National facilities of ground-based forecast monitoring

Seismic stations and 
meteo-stations

ArmeniaAzerbaijan

Uzbekistan

Tajikistan

Kazakhstan

Moldova

Georgia

China

Baltic countries

Ukraine

Belarus

. . .

Contact and distant ground-based 
monitoring facilities (detectors)  for 

remote control safety-critical technical 
objects

Integrated Prognostic Monitoring Aerospace System (IPMASS) Project as IGMASS Piloting 
Design Version for CIS Countries

Ukraine Belarus Kazakhstan ArmeniaRussia ….

Minsk
Moscow, Gelendzhik, 
Ekaterinbourg, Irkutsk, 
Yakutsk, Yuzhno-
Sakhalinsk,  Vologda, Elista, 
Krasnoyarsk, Vladivostok, 
Novosibirsk, Tumen’

Aerospace Monitoring Facilities
Russian remote sensing systems: Meteor-M; 

Resurs-DK, Resurs-P, -PM; Electro-L; Kanopus-V

Arcon-2М, -2; Cartograph, Arctica-М, -R

Foreign remote sensing satellite  recourses:
NOAA, TERRA, AQUA, RapidEye,

Cosmo SkyMed,, BelKa etc.

National aero systems Air-born 

monitoring data acquisition operating 

organizations

Kiev Almaty

United Territory-Distributed Remote Sensing Data  System (UTDS)

UTDS European regional zone UTDS Central-Azian regional 
zone

UTDS Far Eastern regional 
zone

IPMASS regional (country’s) monitoring data collection centers

(Moscow, Minsk, Kiev, Almaty etc.)

IPMASS forecast monitoring functional subsystems

Seismic Short-term Forecast 
Monitoring Subsystem

Natural Fires and Floods hazard 
monitoring subsystem

Safety-critical objects  monitoring 
subsystem

IPMASS monitoring data special processing subsystem

Research and Information Center

for Natural Disasters Forecasts Monitoring Data Processing

Research and Information Center

for Man-made Disasters and Safety-critical objects status 

Monitoring Data Processing

Control, functioning coordination and user 
communication subsystem

IPMASS MASTER 
OPERATIONS CONTROL 

CENTER

Special data processing and output data 
preparation subsystem functioning 

coordination center

Situational centers at CIS Countries

National EMERCOM 

centers

Profile national and Interstate 

Governmental bodies

SOC and  UEROZES 

Managing bodies

CIS Managing bodies

DATA USERS

National EMERCOM 

centers
National EMERCOM 

centers

Profile national and Interstate 

Governmental bodiesProfile national and Interstate 

Governmental bodies
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International

Academy of

Astronautics

Space and Disaster Management

Paradigm Shift  from Relief & Recovery to Disaster Preparedness

Goal: Timely and reliable information  to right people at right time through  all phases of 

Disaster Management
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 Scientific research and results in the field of forecasting disasters,
which are more specific for India (earthquakes, forest fires, floods) and
detecting early signs of industrial accidents of critical objects;

 Formation of working groups consisting of specialists both countries
on key areas of prediction monitoring in order to exercise interaction
between space system operators and shared use of data from Russian
and Indian spacecraft;

 Integration of informational resources for the purpose of exercising
key technical solutions which may be realized in the framework of
IGMASS (development of forest fire diagnosis technologies, creation of
critical object monitoring subsystems and high-accuracy control of
engineering constructions using GLONASS/GPS and etc. technologies);

 Designing of specialized forecasting monitoring on-board facilities,
creation, expansion and management of specialized small spacecraft
constellations, complex processing of prediction monitoring data;

 Collaboration within framework of existing International projects and
programs
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IGMASS capabilities for India

IGMASS could provides solutions for a wide range 
of tasks, including:

 Development of the integrated monitoring data base;
 Monitoring of earthquake precursors;
 Prediction, detection and monitoring of forest and peat 

fires; 
 Monitoring of the river and sea floods;
 Monitoring of avalanche hazardous areas;
 Monitoring of dangerous geological phenomena;
 Prediction (warning) of accidents in oil and gas pipe-lines, 

detection and mapping of the leaks; 
 Monitoring of the contaminants spreading around 

industrial areas, at oil and mineral resource mining  
zones;

 Land surveying, cadaster, real-time topographic 
monitoring, development of photo-maps and photo-
plans. 
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© ОАО «Российские космические системы»

For more information about IGMASS, please contact 

to International Committee on the IGMASS Project  Implementation (ICPI):

JSC Russian Space Systems , 53, Aviamotornaya st., Moscow, Russian Federation, 111250

tel: +7 (495) 539-41-15 fax: +7(495) 673 -21-32 e-mail: IGMASS@mail.ru

Prof. Anatoly N. Perminov – ICPI Chairman

Dr. Sergey V. Cherkas – ICPI Executive Secretary 

The IGMASS Project provides unique 
opportunity to unify efforts of the world 

community  to develop new joint strategy of 
peaceful space exploration, which is focused 

on providing secure and sustainable 
development of the Europe as well as whole 

Humanity
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