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Objective

A The main objective of the project National

Databasefor EmergencyManagement(NDEM)is
to develop a Spatial Database and Spatial

Decision Support System (SDSS)for various
disasters

A This particular application is SDSSor landslide
disaster,is designedas web applicationincluding
riskbasedqueriesand analysistools developecdhs
web services,to share resourcesacross many

locations




Scope of the project

The scope of the this project covers

A Managing and processing spatial & reatial
data,

A Developing analysis tools and

A Integrating them in a GIS environment using
Information technologies, and

A Transmitting them to decision makers via the
Internet to effectively share data, application
and processing resources across many
locations.



Web services

A Web services are setbntained, seldescribing,
modular software components that can be
published, discovered, and invoked across Web

A They can be plugged together to build larger, mor
comprehensive services and/or applications

A They make functional building blocks accessible
over standard protocols independent of platforms
and languages

A Web servicegmplements service oriented
architecture (SOA)




Geospatial services

A GISweb service GlSresourcerunningon a server

A Standards based GIS with a high level of
Interoperability

AAny GlSoperation that
, canbe donelocallymay
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Web services architecture

publish




Standards for Geospatial services

A OGC and ISO for distributed GlServices
A Some of the standards are WMS, WFS, WCS

OGC Web Services

Figure courtesy: ESRI



Communicatiorbetweenbrowserand server

| Mobile | Desktop Browser | Browser |

DHTML
SOAP I Binary

Webh Server

TCP/IP
Web Applications

GIS Services - Web Service Endpoints

SOAP [ Binary




Goals of the application

Centralized processi

Interoperability at data Easily scalable,
& process level expandable

Flexibility to develop
the application as Thi
or thick client

Accessible to user a
any location




Development Phases of the projec

Phase Il Phase llI

wSpatial wOnline Hazard wSimulation or
database map Scenario
creation generation generation
wQueries and
analysis as

web services

Integrationall the phases into the SDS$S
web application




Architecture of SDSS application for
landslide disaster

« A |t followed an
enterprise

- architecture with

- middleware

- basedon SOA




Work done

A List of queries are developed as web services
for pilgrim routes of Uttaranchal and Himachal
Pradesh organized in GeoDatabase

A Layers organized are Lithology, Geomorphology,
Drainage, Slope angle, Slope aspect, Slope
morphology, Land use /Land cover, Rock Weathering
Soil Texture, Soil Depth, Rainfall, Lineaments,
Earthqguake and Anthropogenic layer, LHZ layer for
each route

A For phase II: Linear model is implemented as per BIS
guides, it has to be evaluated.



Spatial Data Management

A The spatial database stores various layers
correspondingo pilgrim routesin the Himalayasof
UttaranchahndHimachalPradeslstates

A Consistingof 86 mapsheetsat 1:25000scale

A Total numberof routesis eight Eachroutecomprises
of subroutesor studyareasalongthe path

A All the datais organisedin Geodatabaséormat as
featureclasseandis madeseamless

A Spatial data is launchedas map servicesusing to
distribute over the different locations over the
Internet



Pilgrim Routes in HP and Uttaranchal
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Queries for landslide SDSS as web servic

A What are the settlements in high hazard zone (HHZ)?
A Which road/rail passes through HHZ?

A Which road/rail is nearly (20m, 50m) HHZ?

A How manyLandSlideéncidents are falling in HHZ?
A Landuseclasses in high hazard

A Soil classes in High hazard zone

Relation between Hazard VS Land use

Relation between Slope VS LS incidents
Relation between Slope VS High Hazard
Hazardvsarea

ROI Areavs high Hazard

ROIvsparameter values
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Example: Settlements falling in high hazard z

Settlements
lyr

Landslide Select polygons Settlements
hazard of high hazard in high
zonationlyr zone hazard zone




Spatial decision support system

A Spatial data and the GIS

~ Userinteraction analysisthat are launched
Presentation Tiel| and presentation

as web services, are
Integrated into SDSSweb
ata e application

Application Tier istener A As these are based on
standard protocols, User
from anylocationcanacces:
theseservicescanintegrate
Data access Into their applications and
take advantage of spatial
data and geo-processing
offeredonline

Business logic

Database Tier

Database




Settlements in High Hazard Zone
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Landslide incidents in High Hazard Zone




