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GIS – The Platform for Land 
Administration
Nick Land

Advanced Modeling
Efficiency and Collaboration

Real-Time Monitoring
Immersive

Experiences

Automation

Artificial Intelligence

Geodesign

Pervasive
MappingCloud Computing

Predictive Analytics

Data-Driven Analytics

Autonomous Vehicles

Remote Sensing

Geospatial Solutions

Smart Devices

IoT

Internet

Persistent
Surveillance

Location Intelligence

Synthetic Biology
Open Data Access

and Transparency

Digital Transformation Is Just Beginning . . . 

Geoplanning

Geoaccounting

Building a “Digital Twin” 
………

Robotics

We Are Living in an Era of Exponential Technological Advancement
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Creating Many Challenges
The Pace of Change Is Accelerating

Drought

Mass Migration

Loss of Biodiversity

Ocean Acidification

Deforestation

Population

Climate Change

Pollution

Food

Water

Political Polarization

Urbanization

Energy

Evidence

Threatening Our Natural World

and Our Future as Humans

We Are Now at a Place 
Where No Humans Have Been . . .

We Need More Understanding

. . . Collaboration and 

. . . Action

Social Conflict

Land Administration Challenges

• Incomplete cadastre
• Moving from paper to digital
• Ensuring data are up-to-date and accurate
• Quality Improvement
• Delivering New Products & Land Information Services
• Business models and funding
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Trends in Land Administration

• Automated Workflows, Digital Submission, Connected Workers

• Systems Consolidation

• 3D Cadastre

• Cadastre as Basis for National SDI 
- Multipurpose Cadastre

• Standards Compliance
- ISO; OGC

• Open Data

• “Fit for Purpose” Cadastre

Envision 
What’s Possible

Design with       
Nature

Create Sustainable 
Development

Make Cities
Smarter

Integrate
Environmental 

Thinking

Engage
Citizens

Improve
Productivity 

and Efficiency

Leverage Our Best Technology ………

Protect
Biodiversity

Keep Moving, Learning, and Understanding . . .

What Should We Do Next?
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Leveraging the Power of Geography . . .
to Make Better Decisions

A Framework
and Process

Action

Decision-
Making

Analysis & 
Modeling

Planning & 
Design

Visualization & 
Mapping

Data Management 
& Integration 

Geographic 
Knowledge

Web
GIS

GIS Innovation

Distributed  ArchitectureContent

Real-Time Data Exploration

Analytics
Imagery

Scripting 3D Visualization

Smart Mapping

Apps

Predictive Modeling
Geospatial AI

Expanding the Power of GIS

Easier, Open,
and Accessible

GIS Is Advancing Rapidly
Integrating and Leveraging Many Innovations
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Desktop

Apps

Enterprise & Online

APIs & SDKs

An Integrated & Comprehensive System

GIS Product 
Components

Content

Apps

Desktop

APIs

WebGIS is the Modern GIS Architecture
A Comprehensive Geospatial Platform

Supporting Individuals, Teams, and Organizations

Enterprise 
& Online
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GIS
Mapping & 
Location 

Intelligence

Supporting Multiple Types of Users . . . 

GIS - Both a Comprehensive GIS and an Online Mapping and Location Platform

System of Insight
Analytics, Models, 
and Data Exploration

System of 
Engagement
Sharing, Collaboration, 
and Dissemination

System of Record
Data Management 
and Integration

GIS
A System of …..
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Data, Information Products, Apps, Models . . .  
. . . and People and Their Organizations  

Catalog

Sites

GIS
Organizes and Manages All Aspects of Geographic Knowledge

Creating  
a Common Language

Imagery Lidar

3DVector

Tabular

Real-Time 
(IoT)

Big Data

Maps, 
Scenes, 

Layers

Unstructured

GIS
Integrates All Types of Data 
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Imagery | A Complete System for Managing & Applying Remote Sensing

Integrated and Massively Scalable

Temporal Profile
Spectral Profile

Charting

Visualization & 
Exploration

Full-Motion Video

Image Space and 
Mensuration

Classification

Change Analysis
Indexes

Integrating with 
AI / Deep Learning

Raster 
Processing 
Functions

Analysis

Focused Workflows

Drone2Map

Drone Mapping

Map Production

DTM 
Generation

Seamless 
Orthophotos

Ortho Mapping

Stereo

Image
Analyst

Dynamic Processing
and Analytics

Image Server

Aerial Photos

High-Resolution Satellites
Small Sats

All Major Sensors

Street Views

Oriented 
Imagery

• Identifying Parcel Boundaries

• Edit Existing Boundaries

• Most up-to-date Source

• Authoritative Results

Integrated with GIS CapabilitiesDrone2Map
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3D Mapping and Visualization

Visual Variables

3D Mesh

Edge Rendering

BIM

Rich 3D 
Symbols

Textures

Smart Mapping

3D Mobile Apps

Urban

• Smart Mapping
• Mobile Apps

• Point Clouds
• ArcGIS Earth
• Revit Support

• Symbology
• Standards

Massive 
Point Clouds

Lidar

I3S OGC 
Community 
Standard

Global Scenes

Augmented Reality / VR

Mobile

Design &
Engineering

GIS

AutoCAD

InfraWorksArcGIS

. . . Integrating Design and Planning Workflows

ArcGIS Pro

Revit 
Direct
Read

GIS and BIM| Providing Direct Product Integration and Interoperability
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GIS & BIM
Cross Rail London

• GIS is the ‘bridge’ between CAD & Document Management Systems
• 5,000 Contractors

- Variety of Apps

• Open Data Portal
- 250,000  citizen visits

Analytics

3D Analysis

Isometric
Views

3D Measurement

Shadow Analysis

Stereo Display

Pro

Procedural 
Modeling

CityEngine

Scene Viewer

3D Objects and Analytics

Earth

Scenarios 
and Dashboards

Line of Sight
Interactive Slice

Volumetrics

3D Fences

Apps
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Cadastre and National Spatial Data Infrastructure (NSDI)

Imagery
Cadastre

Topographic

Land Cover & Land Use
Addresses 

Terrain
Geodetic Network
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SDIs in Europe
Estonia & Cyprus

http://portal.dls.moi.gov.cy/en-us/homepage

http://inspire.maaamet.ee/

SDIs
From “Compliance” to Use

• Open Data, Policy Focus
• Collaborative platform
• Cloud based

http://geohive.ie

http://portal.dls.moi.gov.cy/en-us/homepage
http://inspire.maaamet.ee
http://geohive.ie
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One-way policy 
communication

Ad hoc data 
sharing

Formalized 
Open Data

Ad hoc citizen 
involvement

SDI Engagement Maturity Path - Today

One-way policy 
communication

Ad hoc data 
sharing

Organizing 
data around 

initiativesFormalized 
Open Data

Frequent 
citizen data 
contribution

Sustained 
engagement

Ad hoc citizen 
involvement

Citizen 
analysis, 
app, and 
solution 

contribution

Collaboration 
team formation

Organizing 
apps, analysis, 

actions 
around 

initiatives

Community 
regularly 

partners on 
initiative 
projects

SDI Engagement Maturity Path - Goal

A Platform for Collaboration & Innovation 
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Sustainable

Transparent
Resilient

Healthy

Safe

Prosperous

Every Community wants to be…

Improve Earthquake 
Preparedness 

Encourage
Startups

Use Less 
Energy

Improve Emergency 
Response Times

Create 
Job Availability

Make Parking
Easier

Improve Water 
Conservation

Increase Recreation 
Opportunities

Reduce
Homelessness

Create More 
Affordable Housing

Reduce Traffic 
Congestion

Implement 
Performance 
Management

I n i t i a t i v e s

A s p i r a t i o n s

Asp i ra t i ons  ge t  t rans la ted  in to
ac t ionab le ,  rea l -wo r ld  I n i t i a t i ves
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Initiative Web Pages

Performance

Apps

Data Catalog

Maps

Ways to Engage

Participating Agencies

Narrative

Banner

Los Angeles Vision Zero Initiative page

Partnership

Community
Organization

Enterprise
Collaboration

• Shared Data & Tools
• Discovering Solutions Together

• Engagement on Initiatives
• Citizens with Identity

• Cross-department Teams 
• Initiative Focus 
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Sustainable Development Goals (SDGs)

System of Insight
Analytics, Models, 
and Data Exploration

System of 
Engagement
Sharing, Collaboration, 
and Dissemination

System of Record
Data Management 
and Integration

. . . System of Systems …..

GIS as the Platform for Land Administration
A System of …..
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Creating Smart, 
Dynamic Organizations

Using the Power of Location to Integrate Everything

What’s Next?    Massive Transformation . . .
Interconnected Information, Processes, and Workflows . . .

. . . All Happening at the Same Time 

The Role of the Surveyor?

. . . Better Decision Making Underpinned by “Fit for Purpose” Land 
Administration

Learn
Continuously  

Critical Thinking

Envision a 
Better Future

Create Solutions

Speak the other 
persons language

Participate & 
Take Action

Embrace 
Technology

Take the Initiative

Work Together

Innovate

Embrace Digital Transformation as Subjecct Matter Experts . . .
. . . Community Builder & Problem Solver …..
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nland@esri.com

mailto:nland@esri.com

