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Difference between GKI and UN IGIF

• Geospatial Knowledge Infrastructure (GKI) is an evolving concept to establish the ‘what 
next’ for geospatial, to increase its value to society. It spans the whole geospatial and digital 
ecosystem and looks toward delivering a knowledge-centric ‘solution’.

• The United Nations Integrated Geospatial Information Framework (IGIF) is an endorsed 
framework aimed at helping Governments improve the provision and use of geospatial 
information, particularly fundamental geospatial data. It is being used globally.

• This fundamental geospatial information is an essential element of GKI. Equally, GKI 
technologies and industries can support the creation and maintenance of fundamental 
geospatial information.

• GKI and IGIF are therefore a partnership, both supporting socio-economic improvements 
and a sustainable future. This partnership is formalised by the United Nations Statistics 
Division being a Co-Partner to the project.



This Session

Time Agenda

1300 – 1430 Lesson 2: Geospatial Knowledge Infrastructure: Benefits and Transformation 

The session will focus on: 

- Value proposition and relevance of GKI in today’s context 

- How GKI will benefit National Mapping Agencies 

- Changing role and transformation required 
1430 - 1500 Break
1500 - 1630 Lesson 3: Integrated Geospatial Information Framework (IGIF) and Geospatial Knowledge 

Infrastructure (GKI) 
1630 - 1800 Course Reception



Exercise 1 - Individual

What do you think is the most important role for your 
geospatial agency over the next decade?

What is the most significant change you will need to make 
to achieve this role?

Please consider these two questions and write these down 
– we will return to them later in the session



Relevance of GKI for geospatial agencies 

• Knowledge has long been our goal – maps 
have provided this. But in the digital age it 
is the integration of many forms of data 
and applications that is driving knowledge 
creation.
• National survey/mapping/geospatial 

agencies are just one part of a far larger, 
and growing, geospatial ecosystem.
• Increasingly the end-users who create 

knowledge and value are many steps in 
the value-chain away from the data 
suppliers.



Relevance of GKI for geospatial agencies 

• Industry has a major part to play in 
developing the market for geospatial 
agency data.
• Geospatial data is part of a far wider data 

ecosystem, although a well-considered 
and complex element of it.
• Foundation data, including fundamental 

geospatial data is an important part of 
this ecosystem.



Places GKI in the national digital ecosystem



Geo-location for all data

• Registers
• Name
• Property Rights
• Address
• Unique Reference Number

• Absolute Location
• GNSS compatible

• Relative location
• Integrating data in, for example, car 

sensors

• Standards
• Policy



Relationship between GKI and UN Integrated Geospatial 
Information Framework (IGIF)

UNITED NATIONS INTEGRATED
GEOSPATIAL INFORMATION FRAMEWORK

National Integrated Geospatial Information

Industry

Government
National 

knowledge 
Infrastructure

Common Goal:  Benefitting 
the World economy, society 

and the  environment
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GKI Foundation Data and IGIF Fundamental Data

Foundation Data
• National government-maintained data 

that are substantially spatial in nature

• Digital scaffolding of the digital age.
• Normally of use across government and 

industry

• Trusted/authoritative
• Examples: Statistics, national/state 

spatial plans, meteorology, 
environmental data, public transport 
routes and timetables

• Includes fundamental geospatial data

Fundamental Geospatial Data
• The most important element of GKI 

foundation data

• Geospatial datasets
• Digital scaffolding of the digital age.

• Normally of use to government and 
industry

• Trusted/authoritative

• Examples: road networks, addresses, 
geographical names



UN Fundamental Geospatial Information Themes



UN Fundamental Geospatial Information Themes

Theme title
Description

Why this theme fundamental?
Which sustainable development goals (SDGs) will it help to meet?

Geospatial data features in more detail
Possible sources of  geospatial data
Existing geospatial data standards



Foundation Data – GKI Initiatives

• The User
• Global Geodetic Reference 

Framework (GGRF)
• Continuously Maintained 

Authoritative Fundamental 
Geospatial Data

• Allied Information Enterprise
• Earth Observation and Ocean 

Survey
• Automated Data Processing 
• Digital Twin
• Access & Interoperability 
• Authority & Accountability
• Foundation Knowledge Services 
• Government Investment



Other Elements – examples of GKI Initiatives relevant to 
NMAs

• Integrated Policy Framework:
• Digital Education
• Core Geospatial Policies 

(aligned)
• Integrated digital 

governance and policy
• Partnerships and Collaboration:

• Collaborative Innovation
• PPP and Co-Creation

• Geospatial Dimension to the 
Digital Ecosystem

• Digital Infrastructure
• Open positioning 

infrastructure
• Integrated standards



How will GKI benefit National Mapping Agencies?

How will National Mapping Agencies benefit GKI?How will National Mapping Agencies benefit users?



How will National Mapping Agencies benefit users?



Trusted fundamental geospatial information for all

UN Fundamental Geospatial Information Themes



An open national positioning framework

Geodetic Framework for the Nation, Access to CORS, Advice and Support



Understanding customer challenges

Efficiency                    Profit                     Answers         Competitive advantage



Understanding the users and use cases

• The user is no longer solely human, but also machine. 
• Understand Government investment priorities - potentially embed people into key 

customer organisations to really help derive value. 
• Be close to user communities across all industry and government sectors, not just 

today’s customers but with industry associations or government bodies looking at 
future development. 
• Understand current and future requirements along the value chain, and thus 

determine what data the market can provide and what authoritative data 
government should provide.
• Use cases are collaborative and based on the outcome desired and knowledge 

required, leading both to understand data and analytical requirements.



Value Added Applications

Source: Geobuiz Report 2018



Planning delivery against user requirements

• Currency
• Accuracy
• Standards
• Availability/access
• Content
• Cost
• Use/Licence
• Support

Cartography

Data

Connectivity

Seconds                   Weeks                   Years

1900

2020

1980

2030



Involvement in relevant National and City Digital Twins?

National digital twin:
• A detailed 4-D digital version of the 

real world: indoors, outdoors, 
above and below ground.

• Machine readable.
• Modelling, simulation and 

analytics.
• New industries and high value jobs
What Partnerships?



Knowledge

Knowledge 
on demand



Providing data ready for knowledge applications

• Maximising data release; making data available
• FAIR Principles: Findability, Accessibility, Interoperability and Reusability.

• Data needs to be machine discoverable, machine accessible, machine readable

• Linked geospatial fundamental data
• Use of APIs
• Data and metadata designed for interoperability
• Registers to support data integration
• Open standards



Knowledge: Data science using existing geospatial 
data assets

……Customer access to ‘core data’?



Foundation Knowledge Services 

• Weather  - Weather forecasts and climate predictions
• Geology  - Potential minerals, hazards/earthquake/landslide risk modeling
• Hydrography (and astronomy)  - Tide predictions
• Soils  (and other foundation data) - Desertification
• Transport networks – Travel planning 
• Elevation, irrigation and other foundation data – Flood prediction

• Common Factors: 
• Largely partnerships, 
• Data plus modelling
• Commercial sector can provide where commercial value (eg travel planning)



Authority & Accountability

• Trust
• Publish quality and provenance
• Safety critical updates



How will GKI benefit National Mapping Agencies?



4th Industrial Revolution Geospatial Technologies



How will GKI benefit National Mapping Agencies?
• Wider visibility of benefits and investment
• Expanding Role (but competitive)
• Growing customer base, new uses and 

users
• Integrated digital governance and policy
• Open positioning infrastructure
• Earth Observation and other sensors
• Artificial Intelligence and Machine Learning
• Automated Data Processing 
• Partnerships and co-creation
• Digital Infrastructure thinks ‘geo’
• Integrated Web and Geo standards

Continuously Maintained 
Authoritative 
Fundamental Geospatial 
Data



Automated Data Processing  

COLLECT

AUTO GENERALISE                  INTO DATABASE                  AUTO EXTRACT

CHANGE DETECTION                     PLAN                                               FLY

https://www.ordnancesurvey.co.uk/



Sensors, automation and new collection sources

• Deep Learning Techniques
• Object classification
• Image compression algorithms
• Static data to cross correlate with sensors
• (Autonomous hydrographic data collection) 

https://www.l3harris.com



Partnership Co-creation - Using other’s sensors

2019 pilot:  Vehicle sensors 
routinely collecting features into 
Ordnance Survey Mastermap
database.  A partnership with Intel 
and a utility company



Earth Observation and Artificial Intelligence

Working in partnerships, Ecopia.AI uses 
machine learning techniques to 
automatically extract features such as 
buildings, roads, bridges, water bodies, 
and trees from remote sensing data, 
creating essential foundation data for a 
nation. Examples include the whole of 
Italy from aerial photography and the 
whole of sub-Saharan Africa from 
satellite imagery. 

https://www.ecopiatech.com/



Open Positioning Infrastructure

• Value to Economy
• What is the impact of loss of GNSS – what is the ‘fallback”
• Position, Navigation and Time Strategy
• Indoor Navigation



Using the Cloud for agility as technology changes 

3D/4D 
representation

Automated 
change detection

Automated 
feature extraction

AI/AR

UVS

Blockchain

Big Data

Automated 
generalization

B

B



Integrated Web and Geo standards

• Government agencies should adopt open standards across the digital 
domain, including geospatial.
• GKI sits on the web and thus collaboration by geospatial standards 

bodies with wider web standards organisations, such as with W3C, is 
critical.  
• Nations and organisations will implement IHO, ISO and OGC 

collaborative Tier 3 and Tier 4 open standards.  
• Open standards on geospatial information licences and data quality and 

provenance will be developed, enabling machine/machine transactions. 
• Standards organisations will also tackle emerging issues such as vertical 

georeferencing.



Changing Role of 
National Survey, 
Mapping and 
Geospatial 
Agencies



Cambridge Conference 2017 - challenges for NMAs 

• Large amounts of raw data are being captured. This data 
needs to be refined so that it can be actionable.   

• Pace of change in geospatial technologies.
• IoT, automation, 4th Industrial Revolution
• Maintenance – currency, accuracy, detail.
• Competition – Crowd, Google etc, other government 

agencies: all can bypass national mapping agencies.
• Public task v open data v commercial business. 
• Access to political and fiscal investment. 
• Capacity to change.



Do national mapping agencies have a future?

• Yes, if we adapt.  
• Increasing reliance on location is an opportunity.  
• Become the ‘go to’ authorities for trusted fundamental 

geospatial data.
• Data - authoritative, trustworthy and widely accessible. 
• Data brokers as well as collectors, managers, SDI 

authorities, service providers/service consumers.  
• Assist users gain value.  It is not enough to produce data; 

NMGAs need to be close to their customers and work to 
understand and solve their problems.



Transform to integrate

• UN Integrated Geospatial Information Framework (IGIF)

• GKI is the hook into the wider digital ecosystem. 
• Many transformation “actions” from using the IGIF will be based upon 

GKI initiatives and recommendations. 



Transform to Integrate

Politics Policy RoI Funds

Data Process Technology

Skills & Capacity
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Exercise 2 – Group Discussion

What do you think is the most important role for your 
geospatial agency over the next decade?

What is the most significant change you will need to make 
to achieve this role?

In Groups, discuss the answers to the questions you previously 
answered – can you arrive at a consensus on both?



Exercise 3

• Group Discussion
• Which of the following customer-focused areas does your group believe that survey, 

mapping and geospatial agencies can most develop over the next 5 years? (Please 
rank in order 1 (most important) to 5 (least important)
• Understanding of user requirements
• Improve maintenance and currency of data
• Improving the ability of customers to access data including APIs
• Supporting greater business innovation
• Supporting digital twins and smart cities



Exercise 4

• Group discussion
• Which two ways from the list below would be most effective in further improving 

your geospatial data to meet user emerging requirements? 
• Integration of data from industry
• Partnerships with industry to co-create data of value to both parties
• Automatic change notification
• Automated data processing, including use of AI technologies
• Skills development
• Crowd sourcing



Questions and Discussion

Time Agenda

1300 – 1430 Lesson 2: Geospatial Knowledge Infrastructure: Benefits and Transformation 

The session will focus on: 

- Value proposition and relevance of GKI in today’s context 

- How GKI will benefit National Mapping Agencies 

- Changing role and transformation required 



Summary

• The development of National Geospatial Agencies is aided by the UN IGIF and GKI
• IGIF provides the leadership, coordination and standards necessary to deliver 

integrated geospatial information 
• GKI:

• Connecting NMGAs into wider digital and industry ecosystem to become part of national 
knowledge/digital infrastructures

• Provides the technical blueprint to make this connection
• Opens doors to innovative ways to solve old challenges



Next Session
Time Agenda

1430 - 1500 Break

1500 - 1630 Lesson 3: Integrated Geospatial Information Framework (IGIF) and Geospatial Knowledge 
Infrastructure (GKI).  The session will focus on: 

- What is the need for IGIF? 
- The key components and pathways of the IGIF 
- Overview of how the IGIF is being used globally, including practical IGIF national 
use/implementation, and the partners working on its delivery 
- Relationship between GKI and IGIF 

Lead Trainer: Greg Scott, Inter-Regional Advisor, UN-GGIM, United Nations 
Case Study: Rep from Mongolia mapping agency* 

1630 - 1800 Course Reception
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