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Convergence of ICST
Telecom. Remote sensing/ GIS

Geo-informatics,
Spatial Solutions,
Decision Support tools
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‘ Information Superhighways
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An Era of Technology Convergence

Societal Needs

Speed, Interactivity,
Connectivity, Information

Narrow band,
Interactive,
Connected

Convergence

Broadband,
Interactive,
Connected,
Informative

Broadcasting

Tech. Innovation

Broadband
One way
Informative

Digital Technologies,
Networking Capabilities,
Transmission Tech., ...

Carrier Opportunity

Broadband Penetration

Saturation in existing
market, Opportunity for
new services,
Profitability, ...

« Access Technologies - OFC, DSL, Cable TV, Satellites

« Broadband Policy - Technology neutrality, Universal
Mile Technology ...

, Terrestrial, Wireless, ..
Service Obligations, Last




The Challenge: Bridging The Divides
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 For increasing rural growth, competitive rural tele com market
needs to be created
* Needs Innovative Technological Solutions - SatCom..

Tl |isFe

Space Technology: the ‘ Niche’ it has..

Key Questions... Some findings...
« Who will wire the rural, under- » Satellites & fibre play
served, high-risk areas ? complementary roles

Fibre offers practically
unlimited bandwidth; but
‘limited geographical

» Will the broad band based
services, ever reach there ?

« Will these areas be reach’
mapped & monitored for « Satellites provide limited
sustainable development ? bandwidth, but
essentially ‘limitless

 Will their vulnerability to

natural disaster be effectively _
addressed ? * Remote Sensing & GIS

help targeting vulnerable

reach’

Capacity of a single undersea cable system (640 Gbp s) exceeds the
combined throughput of all the world’s 200 commerci al SatCom (260 Gbps);
yet no worldwide voice and data network is complete without satellites

Source: Takashi lida & Yoshiaki Suzuki, CRL, Tokyo, 2001
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+100 times syndrome !

Space Technology Applications: Last 10 Yrs.

Impacts

Satellite Communication

advent of Ku, Ka bands

Convergence: >100 times more than
what it was

Networks: > 100 times more

more

SatCom capability: >100 + new satellites,

Emergency Communication: >100 times

Earth Observation

more accurate

Measuring of assets/ infrastructures:
1/100+ of a m accuracy in surface
subsidence

Predicting El Nino: 100+ days early
warning

warning

On-board imaging: 100+ new satellite
sensors for sustainable development

Mapping the Earth’s Surface: 100+ times

Disaster warning: 100+ hrs advance risk

 Transition from Emerging
Tools to Critical
Infrastructure

Evolved from
Demonstration to Cost-
Effective & Indispensable
in certain areas of
applications

Led to Broadband &
Convergence of Tech. &
Applns.

Drove Globalization,
Economic & Social
Progress

Enabling Role in Bridging
Digital & Knowledge
Divides
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~ Space Technology Products & Services Today

Communications

« Tele-Networks

* Messaging, Telephony

« Mobile Satellite Phones

« Internet Backbone

* VSAT Applications

* Emergency
Communication

Meteorology

« Weather Services

« Extreme Events
Monitoring

 Advisories

Remote Sensing

* Natural Resources Mgt.
« Environment Monitoring
« Disaster Management.
« Infrastructure Planning
« Urban & Rural Planning

GPS/ Navigation

* Position location

* Timing

¢+ Land/ Sea Rescue Ops.
* Mapping

Broadband

« e-Governance &
Commerce

* Tele-Medicine

» Tele-Education

* Video-Conferencing

Direct-to-Consumer

« Broadband | Services

* DTH/ DBS/ Television

« Digital Audio/ Radio

* Interactive
Entertainment & Games

« Video & Data thru’
Hand-held Devices




e Next Generation Space Capabilities

/Next Generation Fixed Sat. Services (FSS) \
* Higher frequency - Ka bands
« On-board processing
 Greater power/ more flexible spot beams

Next Generation Mobile Sat. Services (MSS)
» Moving to ‘broader band’ (400 Kbps+)
« Smaller, lighter User Terminals
» Dynamic allocation of Spot Beams
» Hybrid Networks (Satellite + Cellular, Wi-Fi, ...)

Next Generation Earth Observation (EO)

« Ultra-high Resolution (sub-m), Hyper-Spectral &
Multi-Parametric SAR

» Thematic Constellation of Agile Satellites,
Autonomous Missions

» Precision Products, Personalized Services

« Advanced Atmospheric Sounders, Radiometers,
Profilers, Precipitation Radars, ...

Next Generation Satellite Navigation
k * Location-based Services

Source: Satellite Industry Association (SIA), US - 2006
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ICST for Disaster Management

Terrestrial Networks/ -
T——— Growth Engine
p—] - =
Bandwidth creation,
Convergent Technologies Networks, VSATs, DTH, ..
Space Community Empowerment
Applications; Broadcasting, Interactive
=T Development Communicati
SatCom, Remote p unication,
Sensing, Meteorology, Weather Services, Distance
Navigation, ... Education, Tele-medicine, ..
ICST- Governance Databases
as Conduit & Content Natural Resources, Disaster
=—> Management, Environment,
Space - Infrastructure, Info. Systems,
Last Mile Outreach Kiosks, Decision Support, ..




4 pms: Space-enabled Products & Services

Space for
Observation and
Connectivity

Observation for
Information and
Knowledge

Leading to Decision
& Action

e

Disaster Warning, Vulnerability

Assessment, Emergency Communications, ...

== Disaster Reduction:

Operationally Demonstrated Capabilities
of Space Technology

Considerable investment made globally in space tech nology &

applications; Enhanced operational outreach in the newer paradigms

of risk reduction

: Early detection of events/ related
Early Warning > parameters & dissemination

Info on terrain, hydrologic, climatic,
Risk Information > socio-economic & ecological

é) aspects of community vulnerability
I} Pre & post event change detection,
g Impact Assessmer> identification of damages..
_Ué) Creation of vulnerability info. for
developmental planning,
S
& | Preparedness > reconstruction
E Satellite Radio, Broadcasting,
mergency > CWDS, HAM Radio, VSAT,
Communication WLL-VSAT, Satphone, DCP

Component of Space
Applications




India’s Earth Observation (EO/ IRS) Satellites
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Disaster Management Support (DMS) System

7 Satellite, Aerial & Ground
=110, Systems
e Delivery Mechanisms
Decision
CWC, IMD, GSI, MOES/ S e MHA, NDMA, MoA, PMO,
DOD, DST, FSI, .. ~— oSupport Centré  <——  CabSectt [CMG], State
(DSC) Agencies
U /

Products & Services —

ﬁ\

Networkmg, Early Warnlng
\[CWDS I0TWS, INFRAS, .

Damage Assessment,
Monitoring, ..

7

NDEM, Hazard Zonation, Risk

Assessment, ...

Technology Development & Research -
ASAR, Forecasting/ Simulation Models, ..

Emergency Communication Network - VPN;
Support - MSS Type-D, WLL VSAT, ...

National Database -
for Emergency
Management (NDEM)

Natural Disasters -
Monitoring / Damage
Assessment

VSAT based VPN
- for Emergency
Communication

Strengthening
Early Warning
Systems

[Tsunami, Floods,
Cyclone, Drought, Landslides..]

Development of
Hydro-meteorological
Networks, DSS

Institutional

Mechanism:
DSC - NRSA

in association
with Nodal
Agencies

Key Development Areas
Airborne SAR,
Communication Equipments,
Support to IOTWS,
Constellation of EO Satellites..

Key Areas for R&D
Earthquake Precursor Study,
Extreme Weather Events..

MHA, PMO, MOA,

Cabinet
Secretariat,
NDMA, NIDM,

State Agencies,

NGOs

International Commitments
International Charter on
Space and Major Disasters...
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Flood Hazard Zonation - Assam
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- Monitoring of Pareechu Lake




A J & K Earthquake of October 08, 2005

“-Landslide Hazard Zonation & Management Plans
Around Varunavat/ Uttarkashi

Vulnerability Action plan

RISK
ASSESMENT

—

/ Output Products:

] Hazard Zonation
Mapping
Inventory Mapping

Management and Risk
Analysis




*"4‘“ Tsunami: Space based Inputs/ Services

* Emergency communication - Satellite based
Phone & Video-Conferencing facilities in A&N
Islands
INDIA * Telemedicine facility in A&N
» Assessment of extent of Damage - Satellite
based observations - near real-time basis
* IRS images - on NRSA’s website; data provided
to neighbouring countries
» High-resolution Aerial Photography  survey -
selected areas
e Detailed Damage Assessment - for rehabilitation
& reconstruction - selected areas
*. Multi-Tasking for Disaster Reduction
Success Story from Tsunami
affected Andaman & Nicobar ﬁ‘fiﬁigeod”;irmces
Islands
) o o Multi- Tele-Education: Broadband System
Used for identifying/ uniting the tasking

Tele-Medicine: Broadband System
Disaster Management Support:

affected family members

ISRO Te|emedicine Network Emergency Communication, Vulnerability,
Risk & Early Warning
Satcom/ Spatial Info. Support, Weather info.,
VSATS: Farmers Advisory services, ..

Deployable Access to: Telephone, Fax,
terminals, Mobile Internet

WLL VSATs




Tsunami: Inputs for Relief/ Rehabilitation

Cadastral Overlay
for Inundated Area

]

A

Systems for Watch on Weather and Climate

Automatic
Weather Station (AWS)

Analysis
Team/ User
Dept.

Space Observations

EQ instrument capabilities

* Radiometers &
Spectrometers

» Atmospheric Sounders
 Rain Radars

« High resolution imagers

* Polarimetric radiometers
* Altimeters/Scatterometers
INSAT-3A & KALPANA

DP software installed at IMD
INSAT 3D

Development of Techniques

Doppler Weather Radar
(DWR)

» Continuous monitoring
of severe weather
events

* Radar network for
entire coastal areas, NE
region, major cities, ...

Efforts to provide inputs for mesoscale models




National Database for Emergency/ Disaster
Management (NDEM)

Database generation - 1:50 K for entire
country; 1:10 K for 169 multi-hazard
prone districts; 1:2 K for mega-cities

Development of Decision Support
Systems (DSS)

Mirroring/ replica of Databases at MHA
- with suitable access/ security
mechanism

Query shell/ analytical tools
development

Integration of NDEM with national disaster reductio n framework

Institutional mechanism for updating and disseminat ion of databases/
products

VPN - 18 Phase * Linking NEOC with Key
Offices & Knowledge
Institutions, and SEOCs

» Expansion to additional 200
nodes:

~170 multi-hazard prone District
HQs; and ~ 30 DM Authorities

* Integration with
complementary networking
technologies

- Terrestrial/ WiFi/ WiMax, ...




- DMS System of DOS & User Linkages

DMS System of DOS User Segment
Database Technology System . End
X . eliverables
Domains Domains Elements Maps/ Users
{} Attributes
Satellit . | Nodal
adzt;e Satellite ProdL_lcts/ EE Agencies
Systems Services
Aerial (055 [N Modeling National
Data SE1EE) Impact EOCs
Reporting
i (village-wise) Q
i Airborne — Simulation Secure State
Terrain Systems Data
Data " Y Warehouse Assessment VPN, EOCs
(SARj ALTM, J (Damage @
Digital -crops..) —
Ancillary Camera) Vulnerability/ District
Data Risk EOCs
Emergency Assessment
o Communication Mggﬁﬁ;‘zgm M——
Knowledge , nformation
Inputsg Systems Connectivity.. &
Service Networked International

Provider System Charter Information
Dissemination

Historical
Databases

Decision Support Centre (DSC), NRSA

Disaster Forecasting Organizations
(CWC, IMD, ...)
Other Sources
on Disaster y (Press/ TV, Local Bodies, NGO)

g ASAR/ALTM/DC etc.

Satellite Data Programming Data - -
and « Satellite, Aerial Flight Planning

o « Coarse - High

Acquisition Resolution g Defense clearance

(NRSA Earth Station / NDC) « Optical Microwave

Data acquisition,

processing and
transfer to DSC

Acquisition of data

l e
Knowledge Banks |_ Data Analysis software
Ground / Ancillary l Customized

Information Outputs Analysis Tools

|

Dissemination to Users
VSAT, FTP, Web page, E-mail etc.




Positioning of Space based Services
in the National Disaster Management Endeavour

CENTRE

STATE

| | DISTRICT

L

Cabinet |

Cabinet Committee |

Cabinet |

Prime Minister |—

Cab.
Sec.

Cabinet Committee |

Empowered Group of
Ministers

Secretaries (Home & Agri )
COS on DM

(@i

Home Ministry
Disasters, except Agri. Drought)
Agri. Ministry
(Agri. Drought)
Central Relief

Chief Minister |

Integration of
Space based Products
and Services
in Decision Making Processes
at all levels

Empowered Group of | P
. e
Ministers Line
Central Depts
)| Agencies ]
. CWC, IMD,
Chief Secretary DOD, DOS, ..

tCommissioners owe e
Central IL IMD, DOD,
Agencies DOS, ..

Reaching the Communities

Village Resource Centre (VRC)

* EO based
Information

« Advisory related to
Agriculture,
Fisheries, ...

« Digital Connectivity

« Tele-Education,
Tele-Medicine

NR Database & Query Shell in local language




International Commitments

UN initiatives - Asia & The Pacific (UN-ESCAP)

» Regional Working Group (RWG) - SatMet and Disaster Ma nagement -

ISRO/ DOS National Contact Point
* APRSAF/ JAXA Initiative - ‘Sentinel Asia’ Project

UN-OOSA
¢ Action Team VII - Disaster Management
« Scientific Inputs to UN-OOSA Proceedings — DEMISCO, SPIDER

IGOS
* India - Leader of the Drought Team
« Institutional support & knowledge inputs

International Charter on Space & Major Disasters
* Members - CNES; ESA; CSA; NOOA; ISRO, CONAE, USGS

_

Global Earth Observing System of Systems (GEOSS)




