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Global Standards, Frameworks, Initiatives, Models, Data…..
Global vision for improving our lives,,,,,



UNGGIM – Integrated Geospatial Information Framework (IGIF)
A Framework for Implementing Modern SDI

The Integrated Geospatial 

Information Framework 

provides a basis and guide for 

developing, integrating, and 

strengthening geospatial 

information management.

9 Strategic Pathways



Framework for Effective Land Administration (FELA)
Applying IGIF to Land Administration,,,,,

A reference for developing, 

reforming, renewing, strengthening, 

modernizing, and monitoring land 

administration



Continuum of Rights
Helps understand and communicate tenure systems….

The continuum of land rights is a 

concept or metaphor for 

understanding and administering 

the complexity of land rights.



Land Administration Domain Model (LADM)
Standardizing technology communication in land administration,,,,,

ISO 19152:2012

LADM attempts to align both: the 

data model provides a standardised

global vocabulary for land 

administration.



Voluntary Guidelines on the Responsible Governance of Tenure
Internationally negotiated framework to improve land governance,,,,,

Voluntary Guidelines on the 

Responsible Governance of 

Tenure (VGGT) are a global norm 

of reference in the governance of 

land tenure. The guidelines outline 

principles and practices that 

governments can refer to when 

making laws and administering 

land, fisheries, and forests rights.



FIG Publications and Research
Meaningful research and practical guidelines,,,,,

Fit-for-Purpose Land Administration

Property Taxation for Developing Economies

Best Practices for 3D Cadastres

Cost Effective Precise Positioning with GNSS

……



Land Administration for Sustainable Development
Global Land Administration Systems and Principles,,,,,

The book shows how to help 

ensure social equality, economic 

growth, and environmental 

protection through holistic land 

management. 



A Lot of Great Books…..
We all have great libraries,,,,



op·er·a·tion·al
äpəˈrāSH(ə)n(ə)l/ 
adjective
in or ready to use

relating to the routine functioning and activities of a business or organization

-ize
Suffix
make or become



mod·ern
ˈmädərn/
adjective

Relating to the present or recent times as opposed to the remote past

-ize
Suffix
make or become



Necessary Conditions for Successful Operationalization
GIS is Geospatial Infrastructure,,,,

Data

Data Models

Apps and Tools

Infrastructure

GIS

Open/Transparent

Current and Accurate Data

Multiple Data Sources

Configurable

Standards-based

Sustainable, Scalable, Stable, Secure

Interoperable

Future-Proof Systems with Modern Technology



GIS Comprehensive Geospatial Infrastructure

Data Management, Mapping, Analysis and Publication

Enables Distributed and    

Interconnected Systems

Sharing and Synchronization -

Data, Maps and Apps

APIs



Imagery 

& Remote 

Sensing

3D Visualization 

& Analytics

Kubernetes

Cloud 

Computing

Shared

Services

Global 

DataInteractive

Mapping
Clustering

GeoAI &

Machine Learning

Forecasting

Enterprise 

Integration

Automation

BIM

Apps

Advanced

Spatial Analytics

Notebooks

Data 

Sciences

Builders

Network 

Performance

Field
Web 

Maps Technology Menu…..

GIS Technology Is Interconnected Innovation Infrastructure
Integrating and Leveraging Many Innovations



Soils

Vegetation
Traffic

Landsat

Land Cover
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Demographics

Boundaries
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Topo Maps
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Oceans

Roads

Weather

NAIP

DigitalGlobe

POIs

Agriculture Addressing

Stream Forecasts

Railroads

Distribution

Wildfires

Historical

Maps

Lifestyle

Water

Planes
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EarthquakesEcology
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Sentinel
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Basemaps

Scientific

Landscape

Imagery

Millions of Maps and Layers 

Shared by GIS Users

Global Basemaps and Data in GIS

Open / Accessible



Standards-based GIS

Open Standards 

and Formats 

Systems Integration

Open Software
Semantic 

Interoperability

Technical 
Interoperability

Data 
Interoperability

Legal 
Interoperability

LADM

Extensible Architecture

Open-Source Contributions (500+)

Embeddable Components

Open APIs & SDKs

Open Data Access

Open-Source Integration

AutoCAD SAP HANA

IBM Cognos

Adobe Creative Cloud

AWS

Azure

MS Office

Oracle

SQL Server

TeradataNetezza

SharePoint

Jupyter Notebooks

Power BI

RPython

REST

OPeNDAP

WMS
WCS

CSW

GML
WFS

KML

WMTS

WPS

SLD

GeoPackage

SOAP

IFC

LAS

WWW

ISO
NetCDF

SQL

JSON

WaterML

CityGML

OneGeology

LERC

Shapefiles

Web Scene (I3S)

INSPIRE

XLSForm

Future-Proof Systems with Standards



GIS Supports Multiple Use Patterns
From Fit-for-Purpose to Enterprise Cadastre…..

Open. Scalable 

. . . and Interoperable

Enterprise Cadastre

(Systems of Systems)

Portal

Pilots

Projects

Fit-for-Purpose

Regional/Municipal

Departmental



Province of British Colombia, Canada - LTSA

• ParcelMap BC Project:

- 944,735 Km²

- 2.6 M parcels

- 35,000 control points

• Incremental migration from multiple sources

• Create single authoritative parcel fabric from 188 data 

sources

• “Create, Validate and Submit” electronic submission 

process of survey plan dataset

• Customer oriented: Online services

https://ltsa.ca/online-services/parcelmap-bc
https://ltsa.ca/online-services/
https://youtu.be/354rzo_RMjU


LADM on GIS Infrastructure
Leveraging COTS Apps and Global Data,,,,



Cadasta



Odisha India

https://www.esri.com/about/newsroom/blog/how-one-

million-people-in-indias-odisha-slums-gain-land-rights/



Kadaster International

https://www.kadaster.com/



Colombia

https://www.esri.com/about/newsroom/blog/how-one-

million-people-in-indias-odisha-slums-gain-land-rights/



Kenya

https://www.esri.com/about/newsroom/blog/how-one-

million-people-in-indias-odisha-slums-gain-land-rights/



• Technology Innovations and Inventions Will Continue (and at an increased rate)

- Faster, Cheaper, Smarter, Better…..

• GIS Operationalizes Good Research and Pilot Projects
- Global Data

- Apps, Tools and Geospatial Infrastructure

• Standards Enable Faster and Repeatable Deployments

- Leveraging past research and experiences

• New Opportunities and Technology Capabilities Will Continue



GIS Operationalizes and Modernizes Land Administration…..

Geospatial Infrastructure enabling secure, scalable, sustainable land systems….




