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ESRI at 40ESRI at 40
O P I U h dO P I U h d S i O US i O UOur Purpose Is Unchanged Our Purpose Is Unchanged –– Serving Our UsersServing Our Users

StatusStatus
•• Financially Strong & GrowingFinancially Strong & Growing
•• Many Strong RelationshipsMany Strong Relationships

GoalsGoalsGoalsGoals
•• Advancing GIS & Geographic ScienceAdvancing GIS & Geographic Science
•• Promoting Spatial ThinkingPromoting Spatial Thinking
•• Supporting Our EmployeesSupporting Our Employeespp g p ypp g p y

. . . And Contributing to Society. . . And Contributing to Society



GIS is a collection of computer hardware, software, GIS is a collection of computer hardware, software, 
and geographic data for . . .and geographic data for . . .

Capturing, Managing, Analyzing, Capturing, Managing, Analyzing, 
and Disseminating all forms of  and Disseminating all forms of  

geographically referenced informationgeographically referenced information



GISGIS
Software Technology for Managing and Applying Geographic InformationSoftware Technology for Managing and Applying Geographic Information

Supporting:Supporting:

•• Rich Data Model Rich Data Model 
•• Data Management Data Management 

St T lSt T l•• Strong ToolsStrong Tools
–– Data CompilationData Compilation
–– Data IntegrationData Integration
–– Analysis / ModelingAnalysis / Modeling–– Analysis / ModelingAnalysis / Modeling
–– Mapping / VisualizationMapping / Visualization

•• Applications and WorkflowsApplications and Workflows

On a Technology Platform (Architecture, Hardware, Networks . . .)On a Technology Platform (Architecture, Hardware, Networks . . .)

. . . And Knowledgeable Users. . . And Knowledgeable Users



GIS Organizes and Manages Geographic KnowledgeGIS Organizes and Manages Geographic Knowledge
Six Basic TypesSix Basic Types

Geoprocessing ModelsGeoprocessing Models

Geographic Geographic 
DataData

Maps & Maps & 
VisualizationVisualization

GeospatialGeospatial
Work flowsWork flows

GeodatabaseGeodatabase

Data ModelsData Models Meta DataMeta Data

. . . Useful Building Blocks that Can Be Shared and Applied. . . Useful Building Blocks that Can Be Shared and Applied



VisualizationVisualization

Data ManagementData Management

Spatial AnalysisSpatial Analysisp yp y

MobileMobile



Extracting value from geographic dataExtracting value from geographic data
Requires modeling, management & Requires modeling, management & georeferencinggeoreferencing. . . . . . 

MapsMaps DataData InformationInformation KnowledgeKnowledge

MAPS

DATA

INFORMATION

DATA

INFORMATION

KNOWLEDGE



Components of geographic dataComponents of geographic data
Properly structuring data powers new uses. . .Properly structuring data powers new uses. . .

ATTRIBUTESATTRIBUTES

BEHAVIOR

RulesRules
Local streets and 

highways may 
not intersectGEOMETRY



GIS Provides the PlatformGIS Provides the Platform
Modeling the Land Information EnvironmentModeling the Land Information EnvironmentModeling the Land Information EnvironmentModeling the Land Information Environment

ProvidingProvidingProvidingProviding
•• An Integrative (Geospatial) FrameworkAn Integrative (Geospatial) Framework
•• Analytic MethodsAnalytic Methods

Ad d Vi li tiAd d Vi li ti•• Advanced VisualizationAdvanced Visualization

. . . Providing. . . Providing Many Tools and MethodsMany Tools and Methods
. . . And Comprehensive Information Management. . . And Comprehensive Information Management



GIS for Land AdministrationGIS for Land Administration
All elements of land administration benefit from GISAll elements of land administration benefit from GISAll elements of land administration benefit from GISAll elements of land administration benefit from GIS

CadastreCadastre
Land RegistrationLand Registration
MappingMapping
V l iV l iValuationValuation
PlanningPlanning
Land managementLand management
Land Information SystemsLand Information SystemsLand Information SystemsLand Information Systems
Spatial Data InfrastructuresSpatial Data Infrastructures

. . .GIS is the Technology Platform. . .GIS is the Technology Platform



GIS Provides Centralized DataGIS Provides Centralized Data ManagementManagement
Leveraging the value of data throughout the Enterprise. . .Leveraging the value of data throughout the Enterprise. . .

BenefitsBenefits
–– Standardized WorkflowsStandardized Workflows
–– Standardized Data StructuresStandardized Data StructuresStandardized Data StructuresStandardized Data Structures
–– Eliminated Data DuplicationEliminated Data Duplication
–– Leverages More ApplicationsLeverages More Applications
–– Lowers CostLowers Cost



Integrating ImageryIntegrating Imagery
Leveraging the Imagery  throughout the Enterprise. . .Leveraging the Imagery  throughout the Enterprise. . .

High Resolution ImageryHigh Resolution Imagery
–– Change DetectionChange Detection
–– Data AdjustmentData AdjustmentData AdjustmentData Adjustment

•• Raster to VectorRaster to Vector
•• Vector to RasterVector to Raster



Land Information SystemsLand Information Systems
Integrating and Managing Land InformationIntegrating and Managing Land InformationIntegrating and Managing Land InformationIntegrating and Managing Land Information

Integrated Land ManagementIntegrated Land Management
BLMBLM

Tax MappingTax Mapping
Property ValuationProperty Valuation
GermanyGermanyTax MappingTax Mapping GermanyGermany

Adapx PenAdapx Pen--Based SketchingBased Sketching

CanadaCanada

pp gg
USAIDUSAID--Timor LesteTimor Leste

Analyzing TransactionsAnalyzing Transactions

National Data PortalNational Data Portal

Oil & Gas LeasesOil & Gas Leases



PlanningPlanning
Land Use SuitabilityLand Use SuitabilityGIS provides advanced analysis and visualizationGIS provides advanced analysis and visualization yy
MontanaMontana

Urban DesignUrban Design

GIS provides advanced analysis and visualization . . .GIS provides advanced analysis and visualization . . .

U ba es gU ba es g
San Jose, CaliforniaSan Jose, CaliforniaUrban PlanningUrban Planning

CaliforniaCalifornia

3D Zoning3D Zoning
Portland, OregonPortland, Oregon

Web Based SuitabilityWeb Based Suitability
North CarolinaNorth Carolina

Urban RedevelopmentUrban Redevelopment
Bakersfield CaliforniaBakersfield CaliforniaBakersfield, CaliforniaBakersfield, California

Virtual CityVirtual City
BangkokBangkok

Regional PlanningRegional Planning
P t RiP t Ri

Online Online 
CommunityCommunity
PlanningPlanning
U.K.U.K.

Puerto RicoPuerto Rico

ArizonaArizona



IntegratingIntegrating GIS and Valuation SystemsGIS and Valuation Systems
Modeling trends, improving revenue projectionsModeling trends, improving revenue projectionsg , p g p jg , p g p j

Louisville/Jefferson County

FooterFooter 1515

Snohomish County



Specialized Cadastral WorkflowSpecialized Cadastral Workflow
Parcel manager provides new data structures for survey data. . . Parcel manager provides new data structures for survey data. . . g p yg p y

WorkflowWorkflow BenefitsBenefitsWorkflowWorkflow BenefitsBenefits

•• Incremental updates in Incremental updates in 
accuracyaccuracy

Perform Survey

Create Subdivision 
Plan yy

•• Integration of Surveyors workIntegration of Surveyors work
Cadastral 

Fabric

Plan

Submit to Agency

Build Parcels and 
other Cadastral 

Elements
•• Standardized proceduresStandardized proceduresFabric

GeodatabaseGeodatabase
Parcel Data ModelParcel Data Model
(Survey Accuracy)(Survey Accuracy)

Fit into Cadastre

Elements

Least Squares 
Adjustment

Adjust other GIS 
Layers

. . . Supporting Complex Workflows. . . Supporting Complex Workflows



O / fO / fOwnership Parcel/Property InformationOwnership Parcel/Property Information
Not Single Use/Single Source AnymoreNot Single Use/Single Source Anymore

Note:  This is a workshop. . . Note:  This is a workshop. . . pp
Your participation is required!Your participation is required!



EnterpriseEnterprise--wide GISwide GIS

What’s this all about?What’s this all about?



en·ter·priseen·ter·prise --
P i tiP i ti \\�� tt ( )( ) �� īī \\ F tiF tiPronunciation: Pronunciation: \\�en�en--tətə(r)(r)--��prīzprīz\\ Function: Function: nounnoun

Etymology: Middle English, from AngloEtymology: Middle English, from Anglo--French, from French, from entreprendreentreprendre to undertake, to undertake, 
from from entreentre-- interinter-- + + prendreprendre to take to take —— Date: 15th centuryDate: 15th centurypp yy

1 : a project or undertaking that is especially difficult, complicated, or risky1 : a project or undertaking that is especially difficult, complicated, or risky

2 : readiness to engage in daring or difficult action : <showed  initiative great 2 : readiness to engage in daring or difficult action : <showed  initiative great 
enterprise in dealing with the crisis>enterprise in dealing with the crisis>

3 a : a unit of economic organization or activity; especially : a business organization3 a : a unit of economic organization or activity; especially : a business organization3 a : a unit of economic organization or activity; especially : a business organization 3 a : a unit of economic organization or activity; especially : a business organization 
b : a systematic purposeful activity <agriculture is the main economic enterprise b : a systematic purposeful activity <agriculture is the main economic enterprise 
among these people>among these people>



Wikipedia Wikipedia ––
An enterprise GIS is a geographic informationAn enterprise GIS is a geographic informationAn enterprise GIS is a geographic information An enterprise GIS is a geographic information 
system that is system that is --

•• Integrated through an entire organizationIntegrated through an entire organizationg g gg g g
-- ManageManage
-- ShareShare
-- Use spatial data and related informationUse spatial data and related information

Add i f dAdd i f d•• Address a variety of needs Address a variety of needs 
-- Data creationData creation

ModificationModification-- ModificationModification
-- VisualizationVisualization
-- AnalysisAnalysisAnalysisAnalysis
-- DisseminationDissemination



Traditional Role of GIS in GovernmentTraditional Role of GIS in Government
Single silo applications. . . Single silo applications. . . Integrated AssessmentIntegrated Assessment

ScenarioScenario
PlanningPlanning

Urban DesignUrban Design
Property ValuationProperty Valuation

Land Use PlanningLand Use Planning

Stratified Tax AppraisalStratified Tax Appraisal

Transportation ModelingTransportation Modeling

Sustaining InfrastructureSustaining Infrastructure
Public Works/EngineeringPublic Works/Engineering



Traditional Role of GIS in GovernmentTraditional Role of GIS in Government
Single silo applicationsSingle silo applicationsSingle silo applications. . . Single silo applications. . . 

Public WorksPublic Works
Public SafetyPublic Safety Emergency ManagementEmergency Management

Crime MappingCrime Mapping

Health SurveillanceHealth Surveillance Meter Reading OptimizationMeter Reading Optimization



New Roles for GIS in New Roles for GIS in eGovernmenteGovernment

•• TransparencyTransparency
•• Citizen ParticipationCitizen ParticipationCitizen ParticipationCitizen Participation
•• Web PortalsWeb Portals
•• DashboardsDashboards
•• CensusCensus
•• DemographicsDemographics
•• MobileMobile
•• . . .. . .



Government Enterprise GISGovernment Enterprise GIS
GIS is at the center of eGovernment implementationsGIS is at the center of eGovernment implementations. . . 

InternetInternet
Data AccessData Access
Citizen PortalsCitizen Portals

Data CreationData Creation

Citizen PortalsCitizen Portals

Mapping and ReportingMapping and Reporting
LogisticsLogistics

NavigationNavigation

AnalysisAnalysis

Mobile Field WorkersMobile Field Workers

yy

VisualizationVisualization

Data CenterData CenterData CenterData Center

MapsMaps
DataData InformationInformation KnowledgeKnowledge



Enterprise GISEnterprise GIS
StandardsStandards--based Interoperability based Interoperability –– SOASOA

IT AppsIT Apps

AutoCADAutoCAD
OGC ViewerOGC Viewer

MobileMobile

Google EarthGoogle EarthCADCAD

SQLSQL OGC StandardsOGC Standards
WMS, WFS,WMS, WFS,

GML, . . .GML, . . .

SOAPSOAP

ArcGIS DesktopArcGIS Desktop

KMLKML

CADCAD

ManagementManagement

ArcGIS ExplorerArcGIS Explorer

SOAPXMLSOAPXML

VisualizationVisualization

AnalysisAnalysis

Enterprise Services BusEnterprise Services Bus

ArcGIS Server  ArcGIS Server  

ArcGIS OnArcGIS On--lineline

ManagementManagement

VisualizationVisualization

AnalysisAnalysis









Parcels Parcels –– why the big deal?why the big deal?
Secure property is the foundation to a successful economy. . . Secure property is the foundation to a successful economy. . . p p y yp p y y

CapitalCapital

C ll t lC ll t lCollateralCollateral

StabilityStability

TaxationTaxationTaxationTaxation

HeirHeir

AssignAssigngg

Wealth accumulationWealth accumulation

http://www.esri.com/events/uc/agenda/plenary.htmlhttp://www.esri.com/events/uc/agenda/plenary.html



Parcels Parcels --

•• A parcel is an unambiguously defined unit of A parcel is an unambiguously defined unit of 
land within which a bundle of rights and land within which a bundle of rights and gg
interests are legally recognized in a interests are legally recognized in a 
community.community.

•• A parcel encloses a contiguous area of land for A parcel encloses a contiguous area of land for 
which location and boundaries are known, which location and boundaries are known, ,,
described, and maintained, and for which there described, and maintained, and for which there 
is a history of defined, legally recognized is a history of defined, legally recognized 
interestsinterestsinterests.interests.

National Land Parcel Data:  A Vision for the FutureNational Land Parcel Data:  A Vision for the Future
2007, NRC Mapping Sciences Committee2007, NRC Mapping Sciences Committee



Parcels Parcels ––
Provides intelligence to maps and imageryProvides intelligence to maps and imageryg p g yg p g y

•• Users view and use parcels differentlyUsers view and use parcels differently

•• Land ownersLand owners
-- Know little of GISKnow little of GIS-- Know little of GISKnow little of GIS

•• SurveyorsSurveyorsyy
-- Individual parcel accuracyIndividual parcel accuracy

•• Enterprise Professional UsersEnterprise Professional Users



Parcels Parcels ––
A representation of the limits of rights. . . A representation of the limits of rights. . . p gp g

•• Property linesProperty lines
•• PIDPIDPIDPID
•• Description (Legal Record)Description (Legal Record)
•• Bearings/DistancesBearings/Distances
•• MonumentsMonuments
•• ZoningZoning
•• AreaArea
•• OwnershipOwnership

I t tI t t•• InterestsInterests
•• AddressAddress
•• Tax parametersTax parametersTax parametersTax parameters
•• . . . .. . . .



Parcels Parcels –– who needs ‘who needs ‘emem? (your local ? (your local gov’tgov’t))
And what are they doing with them?And what are they doing with them?y gy g

•• County EngineerCounty Engineer
E R dE R d

•• AssessorsAssessors
•• County SurveyorsCounty Surveyors•• Emergency RespondersEmergency Responders

•• Law EnforcementLaw Enforcement
•• LogisticsLogistics

•• County SurveyorsCounty Surveyors
•• AuditorAuditor
•• Public WorksPublic Works

•• CensusCensus
•• DemographerDemographer
•• DOTDOT

•• Parks & RecreationParks & Recreation
•• PermitsPermits
•• EpidemiologistEpidemiologistDOTDOT

•• Welfare ServicesWelfare Services
•• Register of DeedsRegister of Deeds

Health OfficerHealth Officer

p gp g
•• PlannerPlanner
•• Environmental AnalystEnvironmental Analyst
•• Zoning AdministratorZoning Administrator•• Health OfficerHealth Officer

•• Code EnforcementCode Enforcement
•• TreasurerTreasurer

•• Zoning AdministratorZoning Administrator
•• Real Property ListerReal Property Lister
•• E 911 CoordinatorE 911 Coordinator

•• Sheriff Sheriff •• . . . .. . . .



Parcels Parcels –– who needs ‘who needs ‘emem? (your community)? (your community)
Part 2Part 2

•• RealtorsRealtors
•• Home buyersHome buyers

•• Environmental groupsEnvironmental groups
•• HistoriansHistorians•• Home buyersHome buyers

•• Insurance companiesInsurance companies
•• UtilitiesUtilities

•• HistoriansHistorians
•• Call before you digCall before you dig
•• Reverse 911Reverse 911UtilitiesUtilities

•• PipelinesPipelines
•• RailwaysRailways

Reverse 911Reverse 911
•• Land surveyorsLand surveyors
•• Waste managementWaste management

•• EngineersEngineers
•• DevelopersDevelopers

•• Elected officialsElected officials
•• Facility managersFacility managers

•• Broadband providersBroadband providers •• Carbon tradersCarbon traders
•• . . . .. . . .



Parcels Parcels –– who needs ‘who needs ‘emem? (the Feds)? (the Feds)
Part 3Part 3

•• Federal GovernmentFederal Government
–– Federal MapsFederal MapsFederal MapsFederal Maps
–– StatisticsStatistics
–– CensusCensus
–– Agriculture/Land UseAgriculture/Land UseAgriculture/Land UseAgriculture/Land Use
–– Foreign ownership of real estateForeign ownership of real estate
–– Federal landsFederal lands
–– Assistance programsAssistance programs –– standardize records (housing,standardize records (housing,Assistance programs Assistance programs standardize records (housing, standardize records (housing, 

community development, historic preservation, HUD)community development, historic preservation, HUD)
–– DHS DHS –– i.e. Katrina, wildfiresi.e. Katrina, wildfires
–– EPAEPA
–– NOAANOAA
–– . . .. . .



Parcels Parcels –– who needs ‘who needs ‘emem?(put state name here)?(put state name here)
Part 4Part 4

•• State GovernmentState Government
–– Equitable assessmentEquitable assessmentEquitable assessmentEquitable assessment
–– Department of RevenueDepartment of Revenue
–– DOTsDOTs
–– State owned landsState owned landsState owned landsState owned lands
–– StatisticsStatistics
–– CensusCensus
–– Agriculture/Land UseAgriculture/Land UseAgriculture/Land UseAgriculture/Land Use
–– Foreign ownership of real estateForeign ownership of real estate
–– Federal landsFederal lands
–– Emergency responseEmergency responseEmergency responseEmergency response
–– Environmental protectionEnvironmental protection
–– . . .. . .



Parcels Parcels –– why don’t we want to share ‘why don’t we want to share ‘emem
They’re mine. . . They’re mine. . . yy

•• CostCost
•• LiabilityLiability•• LiabilityLiability
•• “Once you get these, what will you want next?”“Once you get these, what will you want next?”
•• “How much work do I need to do to share?”“How much work do I need to do to share?”How much work do I need to do to share?How much work do I need to do to share?
•• “What’s in it for me?”“What’s in it for me?”
•• Hard to manage expectationsHard to manage expectations
•• Data modelsData models
•• Currency Currency 
•• QualityQuality
•• Barter ValueBarter Value
•••• . . .. . .



Federated ParcelsFederated Parcels

State AgenciesState Agencies
County/Local GovernmentCounty/Local Government
Federal AgenciesFederal Agencies
GSAGSAGSAGSA
BIABIA
Tribal GovernmentsTribal Governments

State Coordinators

Federal Coordinator
Indian Lands Coordinator



Parcels for Green GovernmentParcels for Green Government

Carbon FootprintCarbon Footprint
analysisanalysis

Alternative EnergyAlternative EnergyAlternative EnergyAlternative Energy



Parcels Parcels –– for Accuracy Controlfor Accuracy Control
A new way to manage spatial accuracy of GIS dataA new way to manage spatial accuracy of GIS datay g p yy g p y

•• Parcels are the fundamental Parcels are the fundamental 
land elementland element

•• Parcels are created by Parcels are created by 
measurementsmeasurements

•• Measurements can be Measurements can be 
maintained  (improved) over maintained  (improved) over 
timetime

•• GIS data based on parcels GIS data based on parcels 
can be spatially maintainedcan be spatially maintained

4040



The Importance of CadastreThe Importance of Cadastre
Capital to drive economiesCapital to drive economiesCapital to drive economiesCapital to drive economies

Formalizing Land Ownership/Occupation is the first step in Formalizing Land Ownership/Occupation is the first step in 
“unlocking” the capital in land“unlocking” the capital in land

CollateralCollateral
StabilityStabilityStability Stability 
Accumulation of WealthAccumulation of Wealth
Pass Property onto HeirsPass Property onto Heirs



The Importance of CadastreThe Importance of Cadastre
Modernization of Financial Sectors. . . .Modernization of Financial Sectors. . . .Modernization of Financial Sectors. . . . Modernization of Financial Sectors. . . . 

Create Land MarketsCreate Land Markets

Transactions TrackedTransactions TrackedTransactions TrackedTransactions Tracked

Markets Mature Markets Mature ––
Confidence in Land AdministrationConfidence in Land Administration
Creative Financial InstrumentsCreative Financial Instruments

Securitization of Commercial Interest in Land Mobilizes FundingSecuritization of Commercial Interest in Land Mobilizes Funding



Elements of Property TitleElements of Property Title
Organized, managed, accessible land records. . .Organized, managed, accessible land records. . .Organized, managed, accessible land records. . . Organized, managed, accessible land records. . . 

TransparencyTransparency
Public RecognitionPublic Recognition
Recognition by AuthorityRecognition by Authority
Stable OccupancyStable OccupancyStable OccupancyStable Occupancy
AddressAddress



Using GIS to Integrate Registry Using GIS to Integrate Registry 
and Cadastral Systemsand Cadastral Systemsand Cadastral Systemsand Cadastral Systems

. . .The Union of All Elements which constitute Ownership. . . . . .The Union of All Elements which constitute Ownership. . . 

PartiesParties
P tP t•• OwnersOwners

•• TenantsTenants
•• MortgagorsMortgagors
•• TrusteesTrustees

PropertyProperty
•• Physical Physical 

DescriptionDescription
•• Cadastral SurveyCadastral Survey

TitleTitle

•• AttorneysAttorneys
•• othersothers

Cadastral SurveyCadastral Survey
•• ParcelsParcels
•• BuildingsBuildings
•• ImprovementsImprovements

A t tA t t•• ApartmentsApartments
RightsRights
•• OwnershipOwnership
•• LeaseholdLeaseholdLeaseholdLeasehold
•• ServitudeServitude
•• RestrictionRestriction
•• EncumbranceEncumbrance

S lS l•• SaleSale
•• HeirHeir
•• othersothers



Cadastral Mapping/SurveyingCadastral Mapping/Surveying
Ensures rights and restrictions are identified and transparentEnsures rights and restrictions are identified and transparentEnsures rights and restrictions are identified and transparent Ensures rights and restrictions are identified and transparent 

Application for Application for 
RegistrationRegistrationRegistrationRegistration

Legal Legal 
DocumentationDocumentation

Survey & MappingSurvey & Mapping
DataData

Registry of Registry of 
Property and Property and 
Ownership Ownership 

Cadastral Cadastral 
Survey OfficeSurvey Office

Title/Title/
DeedDeedpp

RightsRights PID#

ArcGIS ServerArcGIS ServerI d M ArcGIS  ServerArcGIS  ServerIndex Map
#12:04401

ArcGIS  ServerArcGIS  Server



Ghana Land Titling and RegistrationGhana Land Titling and Registration
Case Study of Ongoing GISCase Study of Ongoing GIS--Based Land Registration Project Based Land Registration Project y g gy g g g jg j

“The exciting and unique part of your “The exciting and unique part of your 
approach is that you are truly building approach is that you are truly building 
the shoes to fit the poor”the shoes to fit the poor”

-- Dr. Hernando de SotoDr. Hernando de Soto

. . . Practical implementation of land economic theory. . . Practical implementation of land economic theory



Ghana Ghana 
Independent west African nation since 1960Independent west African nation since 1960pp

•• Population Population –– 23 Million23 Million
93 people/km93 people/km22•• 93 people/km93 people/km22

•• GDP $690 per capitaGDP $690 per capita
•• Presidential republicPresidential republic
•• Capital Capital –– AccraAccra

–– Population 2 MillionPopulation 2 Million
•• AshiamanAshiaman, , TemaTema –– Project AreaProject Area,, jj

–– Population 250,000Population 250,000

Ashiaman, Tema



Conditions in GhanaConditions in Ghana
Informal settlements Informal settlements 



Conditions in GhanaConditions in Ghana
Informal settlementsInformal settlements



Conditions in GhanaConditions in Ghana
Entrepreneurial culture Entrepreneurial culture pp



Conditions in GhanaConditions in Ghana
Entrepreneurial culture Entrepreneurial culture pp



Conditions in GhanaConditions in Ghana
Active, optimistic societyActive, optimistic society, p y, p y



Existing Land Registration SituationExisting Land Registration Situation
Costly, complex, under utilized land registration system Costly, complex, under utilized land registration system y, p , g yy, p , g y

•• Application Application –– 6 Months, fees too high6 Months, fees too high
T l d ti t A d i t d t lti l t iT l d ti t A d i t d t lti l t i–– Travel and time to Accra and associated costs, multiple tripsTravel and time to Accra and associated costs, multiple trips

•• Consult Land Registrar for Title ProcessingConsult Land Registrar for Title Processing
–– 3 days3 days
–– 1% stamp duty (implies valuation, separate agency)1% stamp duty (implies valuation, separate agency)



Existing Situation (con’t)Existing Situation (con’t)
A “topA “top--down” process for those with meansdown” process for those with meanspp pp

•• Secure Property Description Secure Property Description –– requires high precisionrequires high precision
–– Obtain land survey and formal platObtain land survey and formal platy py p

•• $300$300--$1000$1000
•• 30 days30 days

–– Obtain Legal Description based on land surveyObtain Legal Description based on land surveyg p yg p y
•• 3 days3 days

•• Verify survey with Land Survey OfficeVerify survey with Land Survey Office
–– 7 days7 days7 days7 days



Our New Methodology Our New Methodology -- MedeemMedeem
Streamlined approach to land registrationStreamlined approach to land registrationpp gpp g

•• Use consolidated onsite interview, Use consolidated onsite interview, 
s r e and doc ment re ie processs r e and doc ment re ie processsurvey and document review processsurvey and document review process

–– We go to the clientsWe go to the clients
•• Leverage TechnologyLeverage Technology

–– GISGIS
–– GPSGPS
–– Titling softwareTitling software
–– ImageryImagery

•• Use data to derive a paraUse data to derive a para--legal title certificatelegal title certificate
–– “Provisional Title” is part of law“Provisional Title” is part of law
–– Paralegal title conforms to provisional title parametersParalegal title conforms to provisional title parameters

PrePre--approved approach approved approach –– Registrar to issue Registrar to issue 
provisional titles based on paralegal certificateprovisional titles based on paralegal certificate



Our New MethodologyOur New Methodology
Streamlined approach to land registrationStreamlined approach to land registration

Interview

pp gpp g

Interview
Questionnaire Site Survey

Photos
Video

MultiCadastre

GIS Data Entry

Video
Documents

New Land Markets Begin
Capital in Land Leveraged

10 Days!

Paralegal
Title 

p g

Traditional Land Markets

Provisional Provisional 
TitleTitle

Formal Formal 
TitleTitle

Traditional Land Markets
10+ Years

TitleTitleTitleTitle
Batch

Process



Additional Unique ElementsAdditional Unique Elements
Many benefits to GIS based land registrationMany benefits to GIS based land registrationy gy g

•• Coupled to microfinance lending leveraging the Coupled to microfinance lending leveraging the 
microfinance lender as the “trusted broker”microfinance lender as the “trusted broker”microfinance lender as the trusted broker  microfinance lender as the trusted broker  

–– LoansLoans and land registrationand land registration

•• Leveraging paralegal title processLeveraging paralegal title process•• Leveraging paralegal title processLeveraging paralegal title process
–– Microfinance lender can accept land as collateralMicrofinance lender can accept land as collateral
–– Begins to establish market value for landBegins to establish market value for land

•• Opens floor to formalizing property rights for womenOpens floor to formalizing property rights for women
–– Encourages land ownership where joint obligor on loanEncourages land ownership where joint obligor on loan

•• Centralized GIS and Title DataCentralized GIS and Title Data
–– Many other uses (i.e. planning, health, etc.)Many other uses (i.e. planning, health, etc.)
–– Provides means for third part repository in case of Provides means for third part repository in case of 

conflict, natural disaster, change of government, etc.conflict, natural disaster, change of government, etc.



TechnologyTechnology
ESRI ArcGIS Server based systemESRI ArcGIS Server based systemyy

•• ArcGIS ServerArcGIS Server--based ILS based ILS MultiCadastreMultiCadastre Titling Software Titling Software 
manages all data and documentsmanages all data and documents

–– Property documentsProperty documents
–– PhotographsPhotographs
–– VideoVideo

•• Low cost per user Low cost per user 



TechnologyTechnology
ArcGIS Server manages all dataArcGIS Server manages all datagg

•• Secure database with case historySecure database with case history
•• Support for other land initiativesSupport for other land initiativespppp

–– InteroperableInteroperable
•• Integrated dataIntegrated data

–– GeographicGeographicGeographicGeographic
–– TexturalTextural
–– LegalLegal
–– ImagesImagesImagesImages
–– Video Video 



TechnologyTechnology
ILS MultiCadastre leveraging ESRI ArcGIS ServerILS MultiCadastre leveraging ESRI ArcGIS Serverg gg g

•• Automated generated documentsAutomated generated documents
–– Lease requestLease request
–– Paralegal titleParalegal title
–– Lease formsLease forms



GISGIS--Based Land Registration Adds Value Based Land Registration Adds Value 
Geographic information is the key. . . Geographic information is the key. . . g p yg p y

•• CadastreCadastre
•• Land RegistrationLand Registration

M iM i

ReconstructionReconstruction
IraqIraq

Opium CultivationOpium Cultivation•• MappingMapping
•• ValuationValuation
•• PlanningPlanning
•• SurveySurvey
•• DevelopmentDevelopment

Opium CultivationOpium Cultivation
AfghanistanAfghanistan

pp
•• Land ManagementLand Management
•• Land Information SystemsLand Information Systems
•• Spatial Data InfrastructuresSpatial Data Infrastructures
•• Urban PlanningUrban Planning

•• Slum upgradingSlum upgrading
•• SanitationSanitation
•• TransportationTransportation
•• SafetySafety
•• Flood zonesFlood zones Children Out Of SchoolChildren Out Of School

Humanitarian AidHumanitarian Aid
DarfurDarfur

•• Flood zonesFlood zones
•• Hazardous areasHazardous areas
•• Illegal occupationIllegal occupation

•• Health & Human ServicesHealth & Human Services
•• Access to facilitiesAccess to facilities

C d e Out O Sc ooC d e Out O Sc oo
EthiopiaEthiopia

•• Illness tracking/MappingIllness tracking/Mapping
•• Managed careManaged care



Types of Data AccuracyTypes of Data Accuracyy yy y
Measures of data correctnessMeasures of data correctness

•• Topological Topological –– how features relate to each otherhow features relate to each other

•• AttributeAttribute nonnon graphical information about featuresgraphical information about features•• Attribute Attribute –– nonnon--graphical information about features graphical information about features 

•• Absolute Spatial Absolute Spatial –– nearness to the true position nearness to the true position 

•• Relative SpatialRelative Spatial –– how accurate relative to each otherhow accurate relative to each otherRelative Spatial Relative Spatial how accurate relative to each otherhow accurate relative to each other

•• Temporal Temporal –– how current is ithow current is it

•• Feature Identification Feature Identification –– is it what we say it isis it what we say it isyy

. . . .data maintained in a structured environment. . . .data maintained in a structured environment



Vector Data Layers Raster Data LayersGIS data           GIS data           

Land Ownership 
Imagery
Elevation

Boundaries 

Surface Waters 

Transportation 

Soils

Land cover
Imagery

Boundaries 

Geodetic Control
Vegetation
Slope
Others …

Cadastral Fabric
B ildi

SurveySurvey Data Layers (Projects)Data Layers (Projects)

Buildings
Total Station Survey 
GPS Survey 

Special editing tools for each data typeSpecial editing tools for each data type



Components of geographic data
Properly structuring data powers new uses. . .

ATTRIBUTESATTRIBUTES

BEHAVIOR

RulesRules
Local streets and 

highways may 
not intersectGEOMETRY



Most GIS layers register to:Most GIS layers register to:
Photogrammetry/Ortho Base

Parcels

Transportation



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on mylar Ink on mylar –– scan/digitizescan/digitize

•• COGO/CADCOGO/CAD

•• Survey controlled parcel fabricSurvey controlled parcel fabric



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on Ink on mylarmylar

•• COGO/CAD COGO/CAD –– dimensions dimensions 
used for data entryused for data entry 11yy

•• Survey controlled parcel Survey controlled parcel 
f b if b i

100100

100
100

8080

8080

fabricfabric



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on Ink on mylarmylar

•• COGO/CADCOGO/CAD
11

•• Parcel FabricParcel Fabric
–– Plan Dimensions (COGO)Plan Dimensions (COGO)

C t l i tC t l i t

100100

100
100

8080

8080

–– Control pointsControl points
–– LSALSA
–– Associated Data Layers AdjustedAssociated Data Layers Adjusted



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on Ink on mylarmylar

100100

100
100

•• COGO/CADCOGO/CAD

100100

8080

8080•• Parcel FabricParcel Fabric
–– Plan Dimensions (COGO)Plan Dimensions (COGO)
–– Control pointsControl points
–– LSALSA
–– Associated data layersAssociated data layers



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on Ink on mylarmylar

100100

100
100

•• COGO/CADCOGO/CAD

P l F b iP l F b i 100100

8080

8080•• Parcel FabricParcel Fabric
–– Plan Dimensions (COGO)Plan Dimensions (COGO)
–– Control pointsControl points
–– LSALSA
–– Associated data layersAssociated data layers



Three tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data managementThree tiers of parcel data management

•• Ink on mylarInk on mylar

100100

100
100

•• COGO/CADCOGO/CAD

P l F b iP l F b i 100100

8080

8080•• Parcel FabricParcel Fabric
–– Plan Dimensions (COGO)Plan Dimensions (COGO)
–– Control pointsControl points
–– LSALSA
–– Associated data layersAssociated data layers



Before and After LSABefore and After LSA
SurveySurvey--based parcel adjustment aligns parcels on orthosbased parcel adjustment aligns parcels on orthosSurveySurvey--based parcel adjustment aligns parcels on orthosbased parcel adjustment aligns parcels on orthos



GIS Data GIS Data ConnectedConnected to Survey Control Networkto Survey Control Network
GIS Data GIS Data Incrementally Improves Incrementally Improves with Record Measurementswith Record Measurements



What is Parcel Fabric?What is Parcel Fabric?
Parcel Fabric is a new datasetParcel Fabric is a new datasetParcel Fabric is a new datasetParcel Fabric is a new dataset

•• A A continuous surface continuous surface of connected parcelsof connected parcels

AA di i d b d t kdi i d b d t k•• A A dimensioned boundary networkdimensioned boundary network

•• Internal Topology Internal Topology defined by defined by common parcel corners common parcel corners 

•• Adjusted byAdjusted by LeastLeast--SquaresSquares



Parcel Fabric Data ModelParcel Fabric Data Model



Parcel Data ModelParcel Data Model

Parcel polygon Parcel polygon 

has  has  1 1 –– M M LinesLines

Parcel Line Parcel Line 

has  has  22 PointsPoints

Lines store recorded dimensions. . . Points are commonLines store recorded dimensions. . . Points are common



Line pointsLine points

•• A parcel point becomes a A parcel point becomes a Line PointLine Point when it sits on the when it sits on the 
boundary of an adjacent parcel but does not split theboundary of an adjacent parcel but does not split theboundary of an adjacent parcel, but does not split the boundary of an adjacent parcel, but does not split the 
boundary line.boundary line.



GOAL of the Parcel ManagerGOAL of the Parcel Manager

Build a simple system to:Build a simple system to:

•• Represent Represent land record land record 
information information in the GISin the GIS

•• Provide a core model for a Provide a core model for a 
Land Information System (LIS)Land Information System (LIS)

•• ProcessProcess GPS coordinates andGPS coordinates and•• Process Process GPS coordinates and GPS coordinates and 
land records land records together in a together in a 
productive editing environment productive editing environment 

I d i t i thI d i t i th•• Improve and maintain the Improve and maintain the 
accuracy accuracy of boundary of boundary 
geometry and associated GIS geometry and associated GIS 
layerslayers



What is different about a parcel fabric?What is different about a parcel fabric?
Two layers of data, and history preservedTwo layers of data, and history preservedTwo layers of data, and history preserved Two layers of data, and history preserved 

A Legal RepresentationA Legal Representation A GIS RepresentationA GIS Representation

n/f

n/f
Smith

n/f
Jones

Bk 1033 pg 5365

Bk 1459 pg 323

X: 08490021.3323
Y: 10920292.2232

Property of 
White

Bk 2365 pg 121

n/f
Corson

Bk 2022 229Bk 2022 pg 229



What is a parcel fabric?What is a parcel fabric?
Two layers of data, and history preservedTwo layers of data, and history preserved

A Legal RepresentationA Legal Representation A GIS RepresentationA GIS Representation

Two layers of data, and history preserved Two layers of data, and history preserved 

n/f

n/f
Smith

n/f
Jones

Bk 1033 pg 5365

Bk 1459 pg 323

X: 08490021.3323
Y: 10920292.2232

Property of 
White

Bk 2365 pg 121

n/f
Corson

Bk 2022 229Bk 2022 pg 229



Why go through this effort?Why go through this effort?

•• Represent Represent land record information land record information GISGIS

•• Process Process precise coordinates and land records precise coordinates and land records 

together in a productive editing environment together in a productive editing environment 

•• Improve and maintain the accuracy Improve and maintain the accuracy of boundary of boundary 

geometry and associated GIS layersgeometry and associated GIS layersg y yg y y

•• Integration of survey plans deedsIntegration of survey plans deeds

SS•• Standardized proceduresStandardized procedures

•• Eliminate duplicate dataEliminate duplicate data

•• Enterprise system use Enterprise system use –– best data from the recordbest data from the record



Enterprise GIS in Local GovernmentEnterprise GIS in Local Government
Successful Enterprise GIS sites follow common patternsSuccessful Enterprise GIS sites follow common patterns. . . 

Mapping & Mapping & Planning &Planning & Field ReviewField Review Public AccessPublic Access

Land AdministrationLand Administration

pp gpp g
DataData

ManagementManagement

gg
AnalysisAnalysis & Data & Data 

CollectionCollection
& Executive& Executive
DashboardDashboard

Store, manage, & Store, manage, & 
maintain accurate maintain accurate 
property recordsproperty records

Getting data into Getting data into 
and out of the fieldand out of the field

Model Valuation Model Valuation 
Influences, Trends, Influences, Trends, 

and Impactsand Impacts

WorkStatusWorkStatus, Public , Public 
Portal to Property Portal to Property 

InformationInformation



OUR WORKOUR WORKOUR WORKOUR WORK



ArcGISArcGISArcGISArcGIS
MobileMobileServerServerDesktopDesktop OnlineOnline

ExplorerExplorer

W bW b
MobileMobilepp

•• ArcGIS ArcGIS 
MobileMobile

•• ArcPadArcPad

•• WorkWorkggrouproup
•• EnterpriseEnterprise

•• ArcReaderArcReader
•• ArcViewArcView

A EditA Edit

A Complete Integrated SystemA Complete Integrated SystemA Complete Integrated System

•• ContentContent
•• ServicesServices

Sh iSh i

WebWeb OpenOpen
StandardsStandards

USEUSEArcPadArcPad•• ArcEditorArcEditor
•• ArcInfoArcInfo
•• EngineEngine

•• SharingSharing
EnterpriseEnterprise
IntegrationIntegrationDesktopDesktop

SERVESERVE

USEUSE

AUTHORAUTHOR

For Authoring Serving & Using Geography EverywhereFor Authoring Serving & Using Geography Everywhere. . . For Authoring, Serving & Using Geography Everywhere. . . For Authoring, Serving & Using Geography Everywhere



GEODATABASEGEODATABASE
ArcGISArcGIS

GEODATABASEGEODATABASE
Organizes Your Geographic InformationOrganizes Your Geographic Information

D ktD kt

ArcGIS ServerArcGIS Server
ComprehensiveComprehensive

Information ModelInformation Model
(Any Type of Data)(Any Type of Data)

3D Objects3D Objects

TopologyTopology

AttributesAttributes
DesktopsDesktops

WebWebGeodatabaseGeodatabase

(Any Type of Data)(Any Type of Data)
NetworksNetworks

SchematicsSchematics

VectorsVectors
p gyp gy

TerrainTerrain CartographyCartography
MobileMobile

AnyAny
ClientClientOpenOpenII

AddressesAddresses

AnnotationAnnotation

DimensionsDimensions
ParcelParcel

ClientClientOpenOpen
APIsAPIs

Scalable StorageScalable Storage

ImagesImages

Essential for Leveraging the Full Capabilities of ArcGISEssential for Leveraging the Full Capabilities of ArcGIS



ArcGIS 9.3.1ArcGIS 9.3.1
Has Substantially Improved Our PlatformHas Substantially Improved Our Platform

•• QualityQuality
•• Performance & ScalabilityPerformance & Scalability
•• Fast Dynamic MapsFast Dynamic Maps
•• Rich Clients (Web 2.0)Rich Clients (Web 2.0)
•• Easy Data SharingEasy Data Sharing•• Easy Data SharingEasy Data Sharing
•• Expanding Online ContentExpanding Online Content
•• Simplified LicensingSimplified Licensing

9.3.19.3.1

9.39.3
9.29.2

9.19.1
9.09.0

Providing a Great Platform for Web GIS Providing a Great Platform for Web GIS 



Rich Internet Applications (Rich Internet Applications (RIAsRIAs) Are Growing ) Are Growing 
RapidlyRapidly

•• Highly InteractiveHighly Interactive

RapidlyRapidly
Providing a Powerful Way To Access & Integrate GIS ServicesProviding a Powerful Way To Access & Integrate GIS Services

•• LightweightLightweight
•• Integrating Multiple ServicesIntegrating Multiple Services

•• JavaScriptJavaScript
•• FlexFlex
•• SilverlightSilverlight

Rich ClientRich Client

Web APIWeb API

Web ContentWeb ContentArcGISArcGIS

Part of ArcGIS Server . . .Part of ArcGIS Server . . .
. . . Free for Noncommercial Use. . . Free for Noncommercial Use



Online Services are a Key Component of ArcGISOnline Services are a Key Component of ArcGIS
ReadyReady--toto--Use Maps & ImageryUse Maps & Imagery

StreetsStreets Delivered to UsersDelivered to Users
O liO li

ImageryImagery

•• OnlineOnline
•• DVD MediaDVD Media
•• ApplianceAppliance

Demographic & ThematicDemographic & Thematic

TopographicTopographic



The New ArcGIS Explorer Is a Big Step ForwardThe New ArcGIS Explorer Is a Big Step Forward
Free, Easy & Exciting Free, Easy & Exciting GeoVisualizationGeoVisualization

•• 2D & 3D Mapping2D & 3D Mapping
•• Integrates Local DataIntegrates Local Data
•• Supports PresentationsSupports Presentations
•• CustomizableCustomizable

Local DataLocal Data
W b D tW b D tWeb DataWeb Data

A Whole New Way to Understand & Make DecisionsA Whole New Way to Understand & Make Decisions



Final ThoughtsFinal Thoughts
GettinGettin’ on the enterprise bus’ on the enterprise busGettinGettin  on the enterprise bus. . . on the enterprise bus. . .

•• You may need to maintain data differently in the pastYou may need to maintain data differently in the past
–– New usesNew uses
–– New dependenciesNew dependencies

•• Requirements will continue to evolveRequirements will continue to evolve
–– New users, new requirementsNew users, new requirementsNew users, new requirementsNew users, new requirements

•• Parcel data is key for many reasonsParcel data is key for many reasons
–– Large user communityLarge user community

MM–– Many usesMany uses
–– Framework for accuracyFramework for accuracy

The FutureThe Future
TodayToday

UC2008 PreUC2008 Pre--conference Seminarsconference Seminars 9090



Thanks!Thanks!Thanks!Thanks!

Brent A. Jones, PE, PLSBrent A. Jones, PE, PLS
ESRIESRIESRIESRI
Survey/Engineering/CadastreSurvey/Engineering/Cadastre
Industry ManagerIndustry Manager
bj @ ibj @ ibjones@esri.combjones@esri.com
Twitter Twitter –– BrentJones_ESRIBrentJones_ESRI


