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GIS and E-GovernmentGIS and E-Government

! GIServices provided remotely
– finding locations
– providing directions
– providing maps
– evacuation routes
– plume dispersal models

! Sharing government assets
– data assets
– warehouses, metadata, catalogs
– sharing methods and models



Technological driversTechnological drivers

! Connectivity, the Internet
! Home computing

– thin clients
! Mobile devices

– locationally enabled
– in vehicles











The Death of DistanceThe Death of Distance

! Cairncross 1997
! Cost(distance) = 0

– every point is as accessible as every other point
– "there is no more there, everywhere is here" (Anna

Paquin)
– social networks are independent of distance

• p(receiving email from any point on Earth) = constant
– location on the Web is transparent
– returns to Web searches are independent of 

location
• p(hit anywhere on Earth) = constant





The Revenge of GeographyThe Revenge of Geography

! Economist 3/15/03
– the virtual and physical worlds are 

increasingly correlated
! Physical distance important in the virtual 

world
! Physical location allows integration



The locations of e-governmentThe locations of e-government

! u, the location of the user
– the user interface location
– point-like

! s, the location of interest
– a region
– often centered on u

! d, the location of data storage
! p, the location of processing



Services for the userServices for the user

! Maps, data based on s
– define s

• may be centered on u
– identify a source of maps and data

• determining d
– invoke tools for data integration

! Processing services
– directories, infrastructure for sharing
– local or remote processing



Defining sDefining s

! Equal to u plus a neighborhood
– determining u

! From a placename
– invoking a gazetteer service

• e.g. www.alexandria.ucsb.edu



Determining uDetermining u

! Most computers do not know where they are
– time zone defines a range of longitude

! Direct measurement
– GPS
– cellphone location measurement
– WiFi, Bluetooth, …

! Input by user or system builder
– coordinates
– placename plus gazetteer
– geocoding

• geocoding service



Inference about IPInference about IP

! IP registration record
! Mining text for addresses
! Commercial incentive

– targeted advertising, spam
– biased search engines

! Military/intelligence incentive
– email to a polygon
– sourcing intelligence



The business of geolocationThe business of geolocation

! Quova: 
http://www.quova.com/services/services.html

! Digital Envoy: http://www.digitalenvoy.net/
! NetGeo: 

http://www.caida.org/tools/utilities/netgeo/
! InfoSplit: http://www.infosplit.com/

http://www.quova.com/services/services.html
http://www.digitalenvoy.net/
http://www.digitalenvoy.net/
http://www.caida.org/tools/utilities/netgeo/
http://www.caida.org/tools/utilities/netgeo/
http://www.infosplit.com/




Options for dOptions for d

! Where to store data in the SDI?
– cost of dissemination goes to zero
– close to s

• access to ground truth
– level of interest determined by ||u-s||

• information of geographically determined 
interest

• geographic information is IGDI
• but other information is not



Implications for finding dataImplications for finding data

! Heuristics for the SAP
! Geographic information is most likely to 

be found on a server located within its 
footprint
– convergence of d and s
– but at what level in the hierarchy?

• jurisdiction that most closely matches the 
footprint

• max ||J∩F|| / (||J|| ||F||)1/2



Transitioning map librariesTransitioning map libraries

! From central services to unique services
– from general collections to special collections
– from UCSB's Map and Imagery Laboratory to the 

Alexandria Digital Library
! There will always be more than one service

– no amazon.com of geographic information
• www.alexandria.ucsb.edu
• www.geographynetwork.com
• www.geodata.gov

! Unique services must declare themselves
– through collection-level metadata (CLM)
– formalizing and publishing d





CLM of the Alexandria Digital Library



Knowing where to lookKnowing where to look

! Approaches to CLM
– by data type

• ortho.mit.edu
– by area of the globe

• Arctic Data Directory
– the one stop shop

• www.geodata.gov
– a new generation of search engines

• identifying footprints





































Options for pOptions for p

! Where to process?
– server or client, which server?
– published services

• directories
• www.geographynetwork.com
• evolving g.net

– description standards
• UDDI: Universal Description, Discovery and Integration
• WSDL: Web Service Definition Language



p and up and u

! ||p-u|| = 0
– computing in the client

• using local data, ||u-d|| = 0
• using remote data

! ||p-u||>0
– send data to the service from the client
– link a remote service to a remote data 

source, p≠u, d≠u



Costs and benefitsCosts and benefits

! More cycles available remotely
– integrating and exploiting waste cycles
– the Grid
– SETI

! Intellectual property issues
– intellectual value of service
– risk of dissemination
– commercial value

! Update, versioning issues
– distributed service has versioning problems

! Process coupled to data, well defined





High-priority geoservicesHigh-priority geoservices

! Geocoding
– tied to data, update issue

! Gazetteer
– conversion between general or domain-specific 

placename and coordinates
– geoparsing

• identification and decoding of placename references in 
text

• mapping and associating news stories
– queries based on placenames

• how far is the capital of Belgium from the capital of 
France?

! What else, is there a general model?



ConclusionsConclusions

! Location is increasingly important in 
cyberspace
– four locations are relevant to e-government

! New technologies are making spatially 
enabled e-government more and more 
attractive
– standards and protocols facilitate sharing data and 

services
! Vertical integration, knowing where to look 

remain unsolved problems
– legacies of previous technologies
– requiring creative solutions
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