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OutlineOutlineOutline
•• IntroductionIntroduction
•• The value of Geographic Information The value of Geographic Information 

SystemsSystems
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IncreasingIncreasing
•• PopulationPopulation
•• ConsumptionConsumption
•• Land UseLand Use
ConflictsConflicts

•• DisastersDisasters
DecliningDeclining
•• ResourcesResources
•• DiversityDiversity
•• Natural AreasNatural Areas
•• SecuritySecurity

Our World Faces Many 
Challenges

Our World Faces Many Our World Faces Many 
ChallengesChallenges



Solving Such Complex 
Problems Requires 

Geography

Solving Such Complex Solving Such Complex 
Problems Requires Problems Requires 

GeographyGeography
•• Policies / practices Policies / practices 
•• Methods / techniquesMethods / techniques
•• TechnologyTechnology
•• DataData
•• Trained professionalsTrained professionals



•• Everything is located somewhereEverything is located somewhere
•• 80% of government data is geographic80% of government data is geographic

•• AddressAddress
•• Postal codesPostal codes
•• Roads, RailwaysRoads, Railways
•• Census boundariesCensus boundaries
•• Election areasElection areas
•• Facilities (hospitals, schools, Facilities (hospitals, schools, 

maintenance depots, pipes)maintenance depots, pipes)
•• Natural resources (minerals, Natural resources (minerals, 

forests, vineyards..)forests, vineyards..)

Geographic Information 
A Valuable Resource

Geographic Information Geographic Information 
A Valuable ResourceA Valuable Resource



Forming collections of data to create information …Forming collections of data to create information …

BasemapsBasemaps

Weather informationWeather information

Roads/InfrastructureRoads/Infrastructure

Vehicle locationsVehicle locations

Land use/Land coverLand use/Land cover

EnvironmentEnvironment

Raster imageryRaster imagery

Geography is a “key”Geography is a “key”
GIS Integrates All Types of DataGIS Integrates All Types of DataGIS Integrates All Types of Data



Un Imagen es Mejor que Mil Palabras
A Map is Worth Millions of Bytes

Un Un ImagenImagen eses MejorMejor queque Mil Mil PalabrasPalabras
A Map is Worth Millions of BytesA Map is Worth Millions of Bytes



Value of GISValue of GISValue of GIS

•• Oxford Economic Research Oxford Economic Research 
Associates Ltd (OXERA) Associates Ltd (OXERA) --19961996

•• Ordnance Survey added +Ordnance Survey added +££100m 100m 
to UK economy per yearto UK economy per year
•• Government, Utilities, TransportGovernment, Utilities, Transport

•• Developing the economyDeveloping the economy
•• Opening up new marketsOpening up new markets



GIS Applications Are DiverseGIS Applications Are DiverseGIS Applications Are Diverse
•• PopulationPopulation
•• Economic Economic 

developmentdevelopment
•• BioBio--diversitydiversity
•• Homeland SecurityHomeland Security
•• UrbanizationUrbanization
•• PollutionPollution
•• CongestionCongestion
•• ConservationConservation
•• Land UseLand Use
•• OceansOceans
•• HumanitarianHumanitarian
•• Water Resources

•• CrimeCrime
•• HealthHealth
•• EducationEducation
•• LogisticsLogistics
•• EnergyEnergy
•• Defense/SecurityDefense/Security
•• EnvironmentEnvironment
•• GovernmentGovernment
•• Efficiency Efficiency 
•• Agriculture/ForestryAgriculture/Forestry
•• Public SafetyPublic Safety

…GIS is Important…GIS is ImportantWater Resources



Census / ElectionsCensus / Elections



Library Information SystemsLibrary Information Systems



Health Secretary’s Command CenterHealth Secretary’s Command Center
US Department of Health & Human ServicesUS Department of Health & Human Services

GI Cases

Human Health and Disease SurveillanceHuman Health and Disease SurveillanceHuman Health and Disease Surveillance



Transportation Planning / 
Management

Transportation Planning / Transportation Planning / 
ManagementManagement



Native American Land Management - BIANative American Land Management - BIA



Citizens 
can 
annotate 
the maps 
And 
Submit 
Plans

Bureau of Land Management
e-Planning

Bureau of Land ManagementBureau of Land Management
ee--PlanningPlanning



US Forest Service
Forest Mortality / Wildfire

US Forest Service
Forest Mortality / Wildfire



Risk Assessment Simulation ModelingRisk Assessment Simulation ModelingRisk Assessment Simulation Modeling



National Law Enforcement / SecurityNational Law Enforcement / Security



NGA Maps and ChartsNGA Maps and ChartsNGA Maps and Charts



Republican GuardRepublican Guard

1st Armor 
Division

1st Armor 
Division

Global Hawk 
UAV flight path
Global Hawk 

UAV flight path

UAV flight level windsUAV flight level winds

Confirm winds are within UAV tolerancesConfirm winds are within UAV tolerances

Intelligent Transportation
Send Alert to Responsible Person

Integration of WeatherIntegration of Weather



Both data preparation and          modeling 
are accomplished using the industry-
standard ArcGIS interface.

Existing geospatial data are leveraged 
using ESRI’s powerful tools and unified 
data management system.

Model creation, simulation and verification 
are done in a controlled desktop 
environment.

The same model development can be 
implemented in ArcGIS or web-based real-
time systems.

The Vflo™ model applies worldwide and 
can enhance information on both gauged 
and ungauged basins.

Flow rates are simulated at every location, providing advanced 
capabilities for water resources management, flood risk 
mapping, and water quality modeling.

Risk Map

Forecast Hydrograph

Predictive Flood Risk Map

Distributed Runoff Simulation

ArcGIS            +                Vflo™ for ArcGIS =     Unparalleled  Analysis

Authors: Jean Vieux, Baxter Vieux
Designed by: Jean Vieux
Organization: Vieux & Associates, Inc. 
1215 Crossroads Blvd, Suite 118, Norman, OK 73072-
3359 USA
Presented: January 20-22, 2004 ESRI Federal User’s 
Conference Washington, DC

Vflo™ for ArcGIS is a physics-based distributed hydrologic model. 

Channel routing uses a finite-element solution to the kinematic wave 
equations. Green and Ampt soil physics, channel cross-sectional data 
and other features support complex modeling tasks. 

Slider bar adjustments of parameter maps simplify calibration. 

Vflo CalibrationVflo Cell Properties

Turn Your GIS Data Into An Advanced Hydrologic ModelTurn Your GIS Data Into An Advanced Hydrologic Model

MetadataVflo

35 
inches

31 inches

Tropical Storm Allison Storm TotalTropical Storm Allison Storm Total
Texas Gulf Coast June 5Texas Gulf Coast June 5--9, 20019, 2001

Natural Resources / MiningNatural Resources / Mining



Forest Loss, BrazilForest Loss, BrazilForest Loss, Brazil



Original
OEM in
WTC
Complex
Bldg 7

GIS in the Office of Emergency 
Management, New York City

GIS in the Office of Emergency GIS in the Office of Emergency 
Management, New York CityManagement, New York City



GIS ImperativeGIS ImperativeGIS Imperative
•• StrategicStrategic: geography can organize: geography can organize

•• Create master plansCreate master plans
•• Manage resource allocation / usageManage resource allocation / usage

•• TacticalTactical: location improves services: location improves services
•• Evaluate health / social locationsEvaluate health / social locations
•• Estimate utility requirementsEstimate utility requirements

•• OperationalOperational: overcoming distance: overcoming distance
•• Plan facility maintenancePlan facility maintenance
•• Raise property tax collectionRaise property tax collection
•• Optimize deliveries  Optimize deliveries  



Strategies for 
Developing NSDI

Strategies for Strategies for 
Developing NSDIDeveloping NSDI



Building GIS Bottom UpBuilding GIS Bottom UpBuilding GIS Bottom Up
•• Difficult to create common Difficult to create common 

approaches / standardsapproaches / standards
•• CatalogsCatalogs
•• Data exchange / integrationData exchange / integration

•• Hard to build cooperation / sharingHard to build cooperation / sharing
•• Too slowToo slow
•• Too expensiveToo expensive



Many Countries 
Developing Top Down 

GIS Strategies

Many Countries Many Countries 
Developing Top Down Developing Top Down 

GIS StrategiesGIS Strategies
•• Spatial Data InfrastructuresSpatial Data Infrastructures



Spatial Data InfrastructureSpatial Data InfrastructureSpatial Data Infrastructure
•• Coined in 1993 by the US National Coined in 1993 by the US National 

Research CouncilResearch Council
•• Technology, policies, standards, Technology, policies, standards, 

human resources, and related human resources, and related 
activitiesactivities

•• Acquire, process, distribute, use, Acquire, process, distribute, use, 
maintain, and preserve spatial datamaintain, and preserve spatial data

•• All levels of government, the private All levels of government, the private 
and nonand non--profit sectors, and academiaprofit sectors, and academia



SDI TodaySDI TodaySDI Today
•• Many scalesMany scales

•• Global SDIGlobal SDI
•• National SDINational SDI
•• Regional SDIRegional SDI
•• Local SDILocal SDI

•• Many programsMany programs
•• +100 NSDI+100 NSDI
•• +1000 R+L SDI+1000 R+L SDI



Many Global and National SDI
India, USA, Europe, UNEP

Many Global and National SDIMany Global and National SDI
India, USA, Europe, UNEPIndia, USA, Europe, UNEP

•• GSDI GSDI 
•• Global MapGlobal Map
•• Digital EarthDigital Earth



Flood Plain Flood Plain 
StudiesStudies

UrbanUrban
PlanningPlanning

ForestryForestry

EnvironmentalEnvironmental
ManagementManagement

EmergencyEmergency
ManagementManagement

33--D ModelingD Modeling
& Analysis& Analysis

ImageImage
AnalysisAnalysis

Thailand Base Map
Foundation for NSDI

Thailand Base MapThailand Base Map
Foundation for NSDIFoundation for NSDI



UK Government On-lineUK Government OnUK Government On--lineline



Many State Agencies
Delaware, North Carolina, Texas, Utah

Many State AgenciesMany State Agencies
Delaware, North Carolina, Texas, UtahDelaware, North Carolina, Texas, Utah



Many Local Government Agencies
Milwaukee, Minneapolis, Richmond, Tucson

Many Local Government AgenciesMany Local Government Agencies
Milwaukee, Minneapolis, Richmond, TucsonMilwaukee, Minneapolis, Richmond, Tucson



Many Private Initiatives
ESRI, Microsoft, Mapquest, Space Imaging, Digital Globe

Many Private InitiativesMany Private Initiatives
ESRI, Microsoft, ESRI, Microsoft, MapquestMapquest, Space Imaging, Digital Globe, Space Imaging, Digital Globe



GeoportalsGeoportals
•• ServiceService--orientedoriented
•• Application focusApplication focus
•• IT standardsIT standards
•• InteroperableInteroperable

ClearinghousesClearinghouses

File TransferFile Transfer
•• Ad hocAd hoc
•• Data focusData focus
•• FTP transferFTP transfer
•• Bottom upBottom up

•• SystemSystem--orientedoriented
•• Data focusData focus
•• GeoGeo--standardsstandards
•• Top downTop down

Evolution of SDI TechnologyEvolution of SDI TechnologyEvolution of SDI Technology



National Geospatial Data 
Clearinghouse

National Geospatial Data National Geospatial Data 
ClearinghouseClearinghouse



www.geodata.govwww.www.geodatageodata..govgov
Geospatial OneGeospatial One--StopStop



Stages of E-GovernmentStages of EStages of E--GovernmentGovernment

1.1. StaticStatic information information –– govt. ongovt. on--lineline
2.2. DynamicDynamic information information –– many sites many sites 
3.3. InteractiveInteractive –– download formsdownload forms
4.4. TransactionTransaction –– users pay for users pay for 

services onservices on--lineline
5.5. SeamlessSeamless –– full integration of full integration of 

services across admin. boundaries services across admin. boundaries 



E-Gov Web Sites v PortalsEE--Gov Web Sites v PortalsGov Web Sites v Portals

Common across 
government

Varies from dept –
dept

Look and feel / 
Navigation

Interaction and 
transactions

Static informationContent

List of Citizen 
tasks

List of Agencies / 
Departments

Home page

Citizen needs and 
interests

Structure of 
government

Organizing 
principle

PortalPortalWeb siteWeb siteFeatureFeature



The Case for GISThe Case for GISThe Case for GIS
•• Save moneySave money

•• Decrease facility replacement costsDecrease facility replacement costs
•• Reduce fertilizer levelsReduce fertilizer levels
•• Alleviate traffic congestionAlleviate traffic congestion
•• OnOn--line services (elections, billing, planning line services (elections, billing, planning 

applications..)applications..)
•• Make moneyMake money

•• Economic development Economic development –– inward investmentinward investment
•• Increase property taxesIncrease property taxes
•• Sell maps, data and servicesSell maps, data and services

•• Improve servicesImprove services
•• Reduce pollutionReduce pollution
•• Improve water supplyImprove water supply
•• Communicate plansCommunicate plans



Strategic Goals
Next Steps

Strategic GoalsStrategic Goals
Next StepsNext Steps

•• Phase 1 Phase 1 –– Infrastructure InitiationInfrastructure Initiation
•• Develop visionDevelop vision
•• Create GIS CenterCreate GIS Center
•• Establish GIS Council Establish GIS Council 
•• Begin forging partnershipsBegin forging partnerships
•• Establish interim system architecture Establish interim system architecture 
•• Assemble current data resourcesAssemble current data resources



Strategic Goals
Next Steps

Strategic GoalsStrategic Goals
Next StepsNext Steps

•• Phase 2 Phase 2 –– Countrywide System Countrywide System 
ArchitectureArchitecture

•• System design and planning System design and planning 
•• Develop standards Develop standards 
•• Build “framework” data layersBuild “framework” data layers
•• Early wins from key example Early wins from key example 

applicationsapplications



Strategic Goals
Next Steps

Strategic GoalsStrategic Goals
Next StepsNext Steps

•• Phase 3 Phase 3 –– Expand Geographic Expand Geographic 
InfrastructureInfrastructure

•• Improve based on “business” needsImprove based on “business” needs
•• Continue “buildContinue “build--out” of system out” of system 

architecturearchitecture
•• Seek permanent, flexible funding Seek permanent, flexible funding 

sourcessources



Critical Success FactorsCritical Success FactorsCritical Success Factors

•• VisionVision
•• FundingFunding
•• OrganizationOrganization
•• LeadershipLeadership
•• ManagementManagement



Why SDI?Why SDI?Why SDI?
•• Foundation stone for good governanceFoundation stone for good governance

•• Transparent governmentTransparent government
•• Increase participation in democratic Increase participation in democratic 

processprocess
•• Empower government workers and Empower government workers and 

citizenscitizens
•• Improve service effectiveness / efficiencyImprove service effectiveness / efficiency
•• Improve decision makingImprove decision making



Why NSDI?Why NSDI?Why NSDI?

•• Collect data once, use it many timesCollect data once, use it many times
•• Avoid development of duplicate data Avoid development of duplicate data 

setssets
•• Reduce data management / service Reduce data management / service 

costscosts
•• Generate revenue from data/service Generate revenue from data/service 

salessales



ConclusionsConclusionsConclusions
•• SDI’s are gathering momentum SDI’s are gathering momentum 

at all scalesat all scales
•• The business case is compellingThe business case is compelling
•• Technology is matureTechnology is mature
•• Strong leadership is requiredStrong leadership is required
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