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Objective

ÅThe main objective of the project National
Databasefor EmergencyManagement(NDEM)is
to develop a Spatial Database and Spatial
Decision Support System (SDSS)for various
disasters.

ÅThis particular application is SDSSfor landslide
disaster,is designedas web applicationincluding
riskbasedqueriesandanalysistoolsdevelopedas
web services,to share resourcesacross many
locations.



Scope of the project

The scope of the this project covers 

ÅManaging and processing spatial & non-spatial 
data, 

ÅDeveloping analysis tools and  

ÅIntegrating them in a GIS environment using 
information technologies, and 

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



Web services

ÅWeb services are self-contained, self-describing, 
modular software components that can be 
published, discovered, and invoked across Web

ÅThey can be plugged together to build larger, more 
comprehensive services and/or applications

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

ÅWeb servicesimplements service oriented 
architecture (SOA)



Geospatial services
ÅGISwebservice: GISresourcerunningon a server

ÅStandards based GIS with a high level of
interoperability

ÅAny GISoperation that
canbe done locallymay
berun usinga service.
ÅEach service is
independentin function
and design,and eachis
a fully functioning unit
of logic without any
dependencies on
another

Figure courtesy: ESRI



Web services architecture
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Standards for Geospatial services 

ÅOGC and ISO for distributed GIServices

ÅSome of the standards are WMS, WFS, WCS

Figure courtesy: ESRI



Communicationbetweenbrowserandserver



Goals of the application

Centralizeddata 
storage

Centralized processing
Upgrade Data and 

process as and when 
needed

Interoperability at data 
& process level

Easily scalable, 
expandable

Flexibility to develop 
the application as Thin 

or thick client 

Easy integration of 
new data and new 

process analysis as the 
requirement arises

Accessible to user at 
any location

Solution is to develop Geo-spatial servicesfor data

andGeoprocessinganddistributingoverInternet



Development Phases of the project

Phase I

ωSpatial 
database 
creation

ωQueries and 
analysis as 
web services

Phase II

ωOnline Hazard 
map 
generation

Phase III

ωSimulation or 
Scenario 
generation

Integrationall the phases into the SDSS 
web application



Architecture of SDSS application for 
landslide disaster

ÅIt followed an
enterprise
architecture with
middleware
basedon SOA.
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Web server
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Work done

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

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

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



Spatial Data Management

ÅThe spatial database stores various layers

correspondingto pilgrim routesin the Himalayasof

UttaranchalandHimachalPradeshstates.

ÅConsistingof 86mapsheetsat1:25000scale

ÅTotal numberof routesis eight. Eachroutecomprises

of subroutesor studyareasalongthepath.

ÅAll the data is organisedin Geodatabaseformat as

featureclassesandis madeseamless

Å Spatial data is launchedas map servicesusing to

distribute over the different locations over the

Internet.



Pilgrim Routes in HP and Uttaranchal



Queries for landslide SDSS as web services

ÅWhat are the settlements in high hazard zone (HHZ)?
ÅWhich road/rail passes through HHZ?
ÅWhich road/rail is nearly (20m, 50m) HHZ?
ÅHow many LandSlideincidents are falling in HHZ?
ÅLanduseclasses in high hazard 
ÅSoil classes in High hazard  zone
ÅRelation between Hazard VS Land use 
ÅRelation between Slope VS LS incidents 
ÅRelation between Slope VS High Hazard
ÅHazard vsarea 
ÅROI Area  vs high Hazard
ÅROI vsparameter values



Example: Settlements falling in high hazard zone

Select polygons 
of high hazard 

zone
Intersect

Settlements 
in high 

hazard zone

Settlements 
lyr

Landslide 
hazard 

zonationlyr
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User interaction  
and presentation

Spatial decision support system 

ÅSpatial data and the GIS
analysis that are launched
as web services, are
integrated into SDSSweb
application

ÅAs these are based on
standard protocols, User
from anylocationcanaccess
theseservices,canintegrate
into their applications and
take advantage of spatial
data and geo-processing
offeredonline



Settlements in High Hazard Zone



Landslide incidents in High Hazard Zone


