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Outline

My central argument is that geographic information is important to all

aspects of modern societies but if that potential is to be realized then

several challenges must be met. I have identified 6 challenges.

• Enabling more effective data sharing among the stewards of  locationally-

referenced data

• Enabling a greater degree of interoperability between and among datasets

• Making locational data an integrated part of mainstream ICT, not a stand 

alone system

• More effectively linking geographic information with socio-economic 

information

• In the emerging digital economy there are an increasing number of 

participatory information infrastructures. Should these be integrated with 

more formal approaches, and if so, how?

• Communicating the results of analyses in more effective ways.



Outline (continued)

• I will consider each of these topics by drawing on my 

international experience and personal involvement with a 

number of  ongoing projects such as Global Map, GEO and 

GEOSS, the OGC Interoperability Institute and OGC Global 

Advisory Council, the United Nations Expert Group on 

Geographic Information, and the Joint Board of the Geospatial 

Information Societies.



Outline (continued)

• Each of the six challenges does, of course, have a technical 

component but my experience suggests that the technical 

challenges are much easier to resolve than the institutional, 

attitudinal, cultural, legal and administrative/political 

challenges.

• Providing technical solutions is necessary but by no means 

sufficient. If  human “interoperability” problems are not 

resolved then the benefits of using geographic information 

will never be fully realized. I will concentrate on this aspect of 

the six challenges I outlined earlier.



The Importance of Location-based Information

• Eighty percent of digital information has a locational component.

• “Everything is Somewhere” and location can be used as an integrator for both 
qualitative and quantitative information.

• Society is increasingly using location-based information in everyday life, 
including GPS, Google Earth and related spatially referenced databases. Such 
information can often be accessed on mobile devices.

• Governments are using location or place in planning and budgeting, e.g. Obama 
administration budget memorandum of August 2009.

• The emergence of spatial data infrastructures at the local, regional and global 
scales

• The creation of location-based information through “crowd sourcing” activities 
by citizens all over the world. Mobile devices are increasingly used for such 
purposes.



The Importance of Semantics

• A major problem for geographical information management is arriving at a 

mutual understanding of our jargon both among ourselves and with the 

general public.

• Definition of  “navigation”

• “Geospatial information”, “spatial data infrastructure”, “geographic 

information science”, “neo-geography” etc. Should we replace these by the 

more understandable “locational information” or “place-based 

information”?

For example the Obama administration “Developing Effective Place Based 

Policies for FY 2011 (M-09-28) Memorandum



Data Sharing – The GEO and GEOSS Experience

• The Group on Earth Observations (GEO) and the Global Earth 

Observation System of Systems (GEOSS)



GEOSS Vision: The 10 Year Implementation Plan

• “…to realize a future wherein decisions and actions for the 

benefit of humankind are informed via coordinated, 

comprehensive and sustained Earth Observations and 

Information.”



GEOSS Objectives

To address nine topics of societal benefit as a contribution to

meeting UN Millennium Development Goals, including:

• Humanitarian response to disasters

• Climate change impacts

• Weather forecasting

• Public health

• Biodiversity

• Water management and desertification control

• Renewable energy

• Education and research

• Special attention to developing nations



Sharing Data In GEOSS

• Nations participating in GEO are endorsing the GEOSS 10 Year 

Implementation Plan and are de jure committing to making the 

geospatial data they control easily available.



GEOSS Data Sharing Principles

1. There will be full and open exchange of data, metadata and 

products shared with GEOSS, recognizing relevant 

international instruments and national policies and legislation.

2. All shared data, metadata and products will be made available 

with minimum time delay and at minimum cost.

3. All shared data, metadata and products  will be made available 

free of charge or at no more than he costs of reproduction for 

educational and research use with special consideration being 

given to users in developing nations.



Implementation

“The devil is in the details.”

The first principle has an important modifying clause:

“…recognizing relevant international instruments and national 

policies and legislation”

• This allows nations to adhere to the principles but ignore full

implementation.



Implementing GEOSS Data Sharing  Principles

• GEO Architecture and Data Committee

• White Paper by the Committee on Data for Science and 

Technology (CODATA), an interdisciplinary committee of the 

International Committee for Science (ICSU)

• “Toward Implementation of the Global Earth Observation 

System of Systems Data Sharing Principles”, Paul Uhlir et. al., 

Journal of Space Law, 35(1): 201-289, summer 2009

• The creation of a Data Sharing Task Force by GEOSS which 

reported in November 2009. The report was accepted by the 

GEOSS GEO meeting in Washington in November. 



GEOSS Data Sharing Task Force Report

• A comprehensive case for sharing geospatial data including a 

careful consideration of the barriers. The Task Force produced 

guidelines for sharing data for all stakeholders, including the 

private sector, within GEO member nations



Legitimate Restrictions on Access to Data

• Copyright

• Proprietary rights

• Personal privacy

• Confidentiality

• National security

• Indigenous rights

• Conservation and protection of sensitive ecological, 
archeological or cultural resources



The Guidelines

1. Government and public sector institutions should provide most, 

if not all, of their data and information without any re-use or re-

dissemination restrictions.

2. For the private sector at least a useful sub-set of data and 

information should be made available without re-use or re-

dissemination restrictions.



The Guidelines (continued)

3.  Recognizes the need for restrictions related to national security, 

proprietary interests, privacy, confidentiality, indigenous rights, 

sensitive ecological and cultural resources but suggests a 

minimization of these restrictions wherever possible and an 

authoritative point of contact to deal with them in each nation.              



The Guidelines (continued)

4. The pricing of data, metadata and products be based on 

minimum costs. 

Data collection and systems development not be considered an 

allowable cost and the metadata should be available free.



The Data Sharing Action Plan

• Will these guidelines be followed? They have already been 

formally adopted by GEO but are voluntary in nature.

• Is the power of persuasion enough?

• The Task Force has prepared a detailed Action Plan which was 

adopted at the Ministerial Summit in Beijing in November 

2010. This includes a proposal to establish a GEOSS Data 

Collection of  Open Resources for Everyone (GEOSS Data-

CORE)

• It was adopted as a result of a political consensus process which 

involved compromise and it still remains a voluntary, not a 

mandatory, action plan.



Data Sharing: The GEOSS Experience

• GEOSS is clearly designed to meet what are indisputable  major 

societal needs in nine key areas. If agreement cannot be reached 

to share data in these circumstances, e.g. natural  disasters, then 

the use of geospatial data will be much reduced.

• National self interest and the legal restrictions on licensing 

through public/private partnerships are major problems. These 

non-technical problems may severely limit data sharing in 

GEOSS.

• Even in times of national disaster the United Nations agencies 

involved have reported that in almost every case they have had 

to purchase remote sensing data.



Data Sharing: The Global Map Experience

• Global Map is an international project to prepare a digital map 

of the world in eight data layers with common specifications at 

the scale of 1:1 million. It is produced by the National Mapping 

Agencies (NMOs) of  the world with each nation being 

responsible for its own coverage.

• Global Map is an operational global spatial data infrastructure.



The eight layers of Global Map (Kenya)



Progress of Global Mapping Project (as of 2010-6-1)

Legend         data available           data for verification

developing data        considering joining the project

not participating in the project

*This map is for the purpose of reference 

and the boundaries in this map are 

not authorized by any organizations.

97.296.6180Total

6.517.643Developing

38.219.162Verification

52.559.975Available

Population ratio (%)Area ratio (%)Countries and Regions
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Remarkable Progress but…

• Russia – developing data. This category on the participation 

map is a euphemism in this case.

• Eurogeographics – full cost recovery management model

• El Salvador – scale and politics

• India – national security



Interoperability Challenges

• Considerable and ongoing progress with technical 

interoperability through OGC and ISO

• Emergence of  the “science of interoperability”:

David Schell and D. R. F. Taylor, 2008. The Science of 

Interoperability, Coordinates, Vol. 4, Issue 3, March, 18-20.

• Technical challenges remain such as semantic interoperability

• Major ongoing challenges are non-technical



Interoperability Challenges (continued): The OGC

• OGC seen largely as a North American and Western Europe 

organization.

• Limited knowledge and acceptance elsewhere

• “Build it and they will come” not working as well as it should

• Establishment of OGC Interoperability Institute and OGC 

Global Advisory Council to address these challenges



Making Locational Data an Integral Part of the ICT 

Mainstream

• The main organizational structure for geospatial data is the 

spatial data infrastructure.

• A wide variety of models emerging – Canada, USA, Korea, 

Brasil, China, INSPIRE, Global Map, OneGeology

• In almost all cases these are not an integral part of the emerging 

location-aware ubiquitous computing environment. Most SDIs 

are stand-alone creations isolated from the ICT mainstream.

• Many SDIs are supply,  rather than demand, driven and existing 

SDIs are  rarely oriented to respond directly to high priority 

societal or policy problems.



Making Locational Data an Integral Part of the ICT 

Mainstream (continued)

• Technically there is no reason why this should be so

• One problem is that this reflects an old model and attitude 

where the national mapping agencies were independent of the 

agencies developing the ICT mainstream.

• In Canada we currently have two largely independent 

consultations going on: “Developing Canada’s Digital 

Advantage” and “A National Mapping Strategy for Canada”.

• Many geospatial specialists tend to isolate themselves in their 

own protective cocoons. This must change.



Linking Geographic Information with Socio-economic 

Information

• National mapping organizations are the major custodians of 

geospatial information

• National statistical organizations are the main custodians of 

socio-economic information

• They tend to act independently of each other even in situations 

where the two are part of the same institution, here in Mexico 

and also in Brasil.

• Increased cooperation requires a re-examination of institutional 

structures and procedures.



Linking Geographic Information with Socio-economic 

Information (continued)

• There are technical challenges such as data collection 

techniques, timeframes, data types, standards and specifications 

but the major problems are not technical ones.

• Statistical agencies are governed by formal legislation and have 

different policy mandates from NMOs.

• Privacy and confidentiality are of special concern.

• In Canada the problem of “mandate silos” is acute. We have 

excellent technical interoperability specifications but limited 

institutional capacity to link datasets.



Linking Geographic Information with Socio-economic 

Information (continued)

• This has been identified as a major challenge by the United 

Nations and a Group of Experts has been appointed to address it

• A major international conference will take place in Korea in 

October 2011 to consider their suggestions.



Participatory Information Infrastructures

• There are an increasing number of such infrastructures such as 

Open Street Map.

• Many are concerned about data quality, accuracy and the lack 

of metadata and, as a result, tend to disparage and ignore them.

• They are here to stay and ways will have to be found to 

integrate them. Again, attitudinal and political problems loom 

larger than the technical ones.

• One way ahead is to identify topics where participatory 

infrastructures can be linked with more formal ones in a “win-

win” scenario, e.g. road and street maps.



• the resurgence of the map as a communication tool – the 

importance of imagination and art.

• Tim Berners-Lee on the next Web (TED, March 2010). Hans 

Rosling shows the best stats (TED, 2006).

• Complex location-based analyses but little attention to 

communicating the results effectively

• Use and usability studies – human-computer interaction (HCI)

• New mapping approaches - online multimedia 

cybercartographic atlases

• Direct community involvement in atlas creation – Nunaliit 

software – living atlases.

Communicating the Results of Analyses in More Effective 

ways



Conclusion

• Effective management of geographic information is both a 

technical and a human challenge. Both of these issues and the 

important relationships between them must be considered 

together if the benefits of locationally-referenced information to 

society are to be realized.


