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PREFACE 

The Research Colloquium on Using the Retrospective Approach to Mine for GIS 
Nuggets is organized around a directive question:  
 

How can looking back at what has been done, or not been done in 
the field of geographic information systems (GIS), contribute 
insights into why and how the field of GIS could and should evolve 
in the coming years? 

 
With that question providing an overall sense of purpose, the 2015 colloquium is an 
important first step in elaborating what we can learn from the past, and how we can 
learn from the past, to inform the futures of: 
 

 GIS technology research, design, development, and implementation;    
 

 GIScience methods, techniques, and operations; and, 
 

 The uses of GIS technology and GIScience by government, business, 
academe, the media, and other organizations. 

 
This colloquium production consists of two parts:  the colloquium background materials; 
and the thirteen individual slide decks.  
 
The next several pages I provide background information to put the colloquium in 
context. It is anticipated that these materials will be instructive for those who want to 
relate the colloquium activity to other research activities and experiences.  
 
And, it occurs that the background materials may be informative for future inquiries into 
the rationale, purpose, objectives, etc., of the colloquium initiative.  
 
As demonstrated by numerous postings about the colloquium, 
(http://www.wellar.ca/wellarconsulting/home.html), and a variety of industry, academic, 
professional association, and other reports on the colloquium, the event took place after 
many months of deliberations and communications, and yielded a substantial body of 
documentation. It is anticipated that the body of documentation may be assembled at a 
future date as part of the history on the Esri retro initiative. 
 
In the interim, the why’s and how’s, and key contributors behind the colloquium are 
outlined in the next several pages through the following background materials: 

 Origins of the Research Colloquium on                                                           
Using the Retrospective Approach to Mine for GIS Nuggets, 

 Colloquium Announcement, 
 Call for Presentations, and 
 Acknowledgements.  

http://www.wellar.ca/wellarconsulting/home.html
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ORIGINS OF THE RESEARCH COLLOQUIUM ON USING THE                                                                             
RETROSPECTIVE APPROACH TO MINE FOR GIS NUGGETS 

The decision to organize a research colloquium on using the retrospective approach to 
mine the literature for GIS nuggets arose as a result of reviews of AutoCarto Six 
Retrospective, in which 37 authors re-visited papers written 30 years previously for the 
Sixth International Symposium on Automated Cartography in 1983. 
(http://wellar.ca/wellarconsulting/AutoCarto_Six_Retrospective.pdf) 

Four summary points appear sufficient to establish the rationale underlying the decision 
to proceed from the AutoCarto Six Retrospective project to the Research Colloquium on 
Using the Retrospective Approach to Mine for GIS Nuggets. 

First, the general sense of the reviews was that the papers in AutoCarto Six 
Retrospective made an excellent case to significantly broaden the scope and function of 
the retrospective approach.  Using the retrospective approach to mine the literature for 
GIS nuggets was among the topics that came to mind when I thought of possible next 
steps.  
 
Feedback on the article, Using the Retrospective Approach to Commemorate AutoCarto 
Six (published in International Journal of Applied Geospatial Research (IJAGR). 5(1), 
93-99), confirmed my impression that this was an important but overlooked aspect of 
GIS and GIScience evolution, and that a colloquium would be an instructive way to 
further explore the challenges and opportunities of a GIS retrospective research 
agenda.    
  
Second, contributors to AutoCarto Six Retrospective suggested that the retrospective 
research “model” initiated by the project warranted more attention and more discussion.  
 
It was their view that with AutoCarto Six Retrospective providing a substantive link to 
many aspects of the original thinking behind GIS and GIScience, a directive body of 
material was in place to guide the design of a colloquium or similar gathering to explore 
the idea of using the retrospective approach to mine the literature (and other 
productions) for GIS nuggets.  
 
Third, and continuing a pattern that began to be established circa a decade or more 
ago, the retrospective project led to another round of communications from Canada, the 
U.S., and abroad lamenting the lack of government support for research or science, 
applied or otherwise.  
 
The general tenor of comments was that the retrospective initiative by the private sector 
was a needed and welcome contribution to GIS and GIScience development and 
expansion, and that it provided a substantive basis to elaborate and extend the ideas 
and expert opinions found in AutoCarto Six Retrospective. Further, the idea of 
organizing a colloquium as a follow-on project was positively received, and especially if 
the presented materials would be digitally accessible and freely available. 

http://wellar.ca/wellarconsulting/AutoCarto_Six_Retrospective.pdf
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And, fourth, while there was support for organizing a conference as a major part of a 
GIS retrospective program, it became readily apparent after exchanges with potential 
contributors that a conference in the immediate future would be premature. Rather, a 
research colloquium emerged as a prudent, practical next step. 
 
Specifically, in the absence of a well-developed body of published, precedent work on 
applying the retrospective approach to mine for GIS nuggets, the colloquium should 
emphasize presentations that identify likely sources of GIS nuggets, and suggest, 
outline, etc., how to design retrospective mining activities.  
 
Then, depending upon the outcomes of the colloquium, an informed decision could be 
made about whether to take the conference route.  
 
This is the long story short regarding the origins of the Research Colloquium on Using 
the Retrospective Approach to Mine for GIS Nuggets.  

Readers seeking more details may find them in papers published in the colloquium 
proceedings; the colloquium slide decks; materials that can be viewed at several 
websites, including (http://www.wellar.ca/wellarconsulting/; and 
http://www.slideshare.net/wellarb/presentations); as well as in two journal articles: B. 
Wellar, 2014. Using the retrospective approach to commemorate AutoCarto Six. 
International Journal of Applied Geospatial Research (IJAGR). 5(1), 93-99; and B. 
Wellar, 2015. Review and implications of the AutoCarto Six retrospective project. 
International Journal of Applied Geospatial Research (IJAGR).  6(3), 73-90. 

Barry Wellar, Organizer                                                                                                                                                                                                                       
Research Colloquium on Using the Retrospective Approach to Mine for GIS Nuggets                                     

Ottawa, ON                                                                                                                                                                                                                                               
February 20, 2015 

 

 

 

 

 

 

 

http://www.wellar.ca/wellarconsulting/
http://www.slideshare.net/wellarb/presentations
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COLLOQUIUM ANNOUNCEMENT 

(Posted July 3, 2014 at http://wellar.ca/wellarconsulting/home.html) 

Esri to Support and Host GIS Retro Colloquium  
 
Dr. Barry Wellar received a grant from Esri International to support organizing the 
Research Colloquium on Using the Retrospective Approach to Mine for GIS Nuggets. 
The Colloquium will be held February 13-14, 2015, at the Esri campus in Redlands, 
California. 
 
In 1983, Prof. Wellar was director of the technical program committee and editor of the 
Proceedings, Sixth International Symposium on Automated Cartography 
(http://wellar.ca/wellarconsulting/home.html), which is widely regarded as one of the 
most influential international contributions to the evolution of automated cartography, 
geographic information systems, remote sensing, surveying, and related fields. 
 
Then in 2013, to commemorate the 1983 conference he organized and edited 
AutoCarto Six Retrospective, in which 37 authors re-visited papers written 30 years 
previously. (http://wellar.ca/wellarconsulting/AutoCarto_Six_Retrospective.pdf) 
 
Topics discussed by these leading contributors to the literature include: 
 

 Thoughts shaping the design of the 1983 papers; 
 Derivative attributions; 
 Original contributions to the literature; 
 Impacts; 
 What was new in the papers; and 
 What was different in the papers. 

 
Background documents which will be used to design the colloquium curriculum and the 
conference program include “Using the Retrospective Approach to Commemorate 
AutoCarto Six”, which is published in the International Journal of Applied Geospatial 
Research (Volume 5, Issue 1, 93-99) and a second paper, “Review and Implications of 
the AutoCarto Six Retrospective Project” which also has been accepted for publication 
post-colloquium in the International Journal of Applied Geospatial Research (IJAGR). 
 
Don Albert, editor of IJAGR, has agreed that a pre-publication copy of “Review and 
Implications of the AutoCarto Six Retrospective Project” can be made available to 
colloquium participants. 

 

 

 

http://wellar.ca/wellarconsulting/home.html
http://wellar.ca/wellarconsulting/home.html
http://wellar.ca/wellarconsulting/AutoCarto_Six_Retrospective.pdf
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CALL FOR PRESENTATIONS 

(Posted August 15, 2014 at http://wellar.ca/wellarconsulting/home.html) 

Esri-GIS Retro Research Colloquium: Using the Retrospective Approach to 
Mine for GIS Nuggets. February 13-14, 2015. 
 
Topics 
 
The 2015 Retrospective Research Colloquium is designed in conjunction with plans for 
a possible follow-on Conference in 2016. The focus of the Research Colloquium is on 
presentations which discuss why and how different kinds of literature and other sources 
could be mined for GIS nuggets serving one or more of the following missions: 
 

 M1. Designing and developing geographic information systems technology; 

 M2. Defining and elaborating geographic information science; 

 M3. Using geographic information systems technology and/or geographic 
       information science. 

 
The kinds of literature to be discussed include: 
 

 Learned Literature 

 Popular (Media) Literature 

 Legal Literature 

 Regulatory Agency Literature 

 Oversight Agency Literature 

 Professional Literature 

 Public Interest Literature 

 Special Interest or Vested Interest Literature 

 Corporate/Institutional-Public Literature 

 Corporate/Institutional-Private Literature 

 Other Productions 
 
Presentation and Publication Options 
 
Presentations can be given at the Colloquium, or remotely by means of WebEx.  
 
Published works will be included in the Colloquium’s video production, or as a paper in 
a digital proceedings. 
 
Further Information 
 
View materials at http://wellar.ca/wellarconsulting/home.html or contact Barry Wellar at: 
wellarb@uottawa.ca.  

 

http://wellar.ca/wellarconsulting/home.html
http://wellar.ca/wellarconsulting/home.html
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The closing words of acknowledgment recognize the founder and president of Esri 
International, Jack Dangermond, an internationally known leader in the GIS industry, 
with a distinguished track record.  
 
Back in the day, so to speak, Jack participated in the AutoCarto Six Symposium in 
1983, for which I was program chair.  
 
At my request Jack agreed to give a keynote address on the topic “Science and 
Geographic Information Technology”, which was one of the early occasions that the 
concepts of GIS technology and scientific methodology were combined in a high-profile 
international conference event. 
 
Thirty years later in 2013, when asked to contribute to AutoCarto Six Retrospective, 
Jack responded by authoring the “Introduction”, and arranged for Esri to financially 
support publishing the compilation of papers.  
 
And, when presented with the idea of a colloquium on the topic of using the 
retrospective approach to mine for GIS nuggets, Jack offered financial assistance to 
organize the colloquium, and made facilities and staff available to hold the colloquium at 
the Esri campus in Redlands.  
 
We are deeply indebted to Jack for his continued, enthusiastic support of research 
seeking to advance GIS technology, GIScience methodology, and the uses of GIS and 
GIScience. 
 
As organizer of the colloquium and editor of the proceedings and the deck of slide 
presentations, I wish to conclude these brief remarks by emphasizing that the lead-up to 
the colloquium, the colloquium event itself, and this production are the results of a team 
effort.  
 
I am deeply grateful for the assistance and encouragement received during the GIS 
retrospective initiative. 

 
Barry Wellar, Editor 
Slide Presentations, Research Colloquium on Using the Retrospective Approach to 
Mine for GIS Nuggets 
 
Ottawa, Ontario  
February 20, 2015 
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SUMMARIES OF SLIDE PRESENTATIONS, 
RESEARCH COLLOQUIUM ON USING THE 

RETROSPECTIVE APPROACH TO MINE FOR GIS NUGGETS 
 

Brief summaries overview how the slide presentations represent an important first step 
in elaborating what we can learn from the past, and how we can learn from the past, to 
inform the futures of: 
 

 GIS technology research, design, development, and implementation;    
 

 GIScience methods, techniques, and operations; and, 
 

 The uses of GIS technology and GIScience by government, business, 
academe, the media, and other organizations. 

 
 
Fundamentals of Mining for GIS Nuggets: Introductory Remarks                                 
Barry Wellar 

These slides outline the three fundamentals underlying the GIS retrospective program, 
namely defining GIS nuggets, providing illustrative nuggets to be derived from mining 
“the literature”, and elaborating the many of bodies of published material which 
collectively comprise the GIS literature.  

Developing a Compendium of Ideas on Using the Retrospective Approach to Mine 
for GIS Nuggets:  Initial Design and Module Considerations                                           
Barry Wellar 

The compendium paper presents four idea-based modules: 1. Ideas about “doing”; 2. 
Ideas about objects of attention; 3. Principal GIS components as ideas; and 4. Ideas as 
questions and questions as ideas. The slides in this presentation outline modules 1, 2, 
and 3, and suggest how the modules can be used as guides to mine the different 
literatures – corporate/institutional-private; corporate/institutional-public; learned legal; 
oversight agency; popular (media); professional; public interest; etc. – for nuggets such 
as: New or different ways to add to GIS technology: New or different reasons to add to 
geospatial information; and, New or different uses of GIScience research methods. 
 
Developing a Compendium of Ideas on Using the Retrospective Approach to Mine 
for GIS Nuggets:  Populating the Questions Module                                                 
Barry Wellar 

The compendium paper presents four idea-based modules: 1. Ideas about “doing”; 2. 
Ideas about objects of attention; 3. Principal GIS components as ideas; and 4. Ideas as 
questions and questions as ideas. Slides for this presentation outline key aspects of 
module 4 of the compendium paper which demonstrates the value of questions as 
guides to mining the different literatures – learned, legal, oversight, 
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corporate/institutional-private, corporate/institutional-public, popular (media), 
professional, public interest, etc. – for nuggets such as: New or different ways to add to 
GIS technology; New or different reasons to add to geospatial information; and, New or 
different uses of geospatial data. 

Looking Back, Looking Ahead: Industry Thoughts for the GIS Retro Colloquium                                                                                                       
Jack Dangermond 

The success of the colloquium depends upon all the key players -- industry and 
business, government, academia, and other institutions or organizations -- sharing their 
ideas about how each of them separately and all of them collectively can contribute to 
mining various literatures for GIS nuggets.  
 
The slides in this presentation emphasize the value of a needs orientation for the 
colloquium, and provide an industry perspective on numerous ways that the 
retrospective approach can contribute to: advancing the design, development, and 
implementation of GIS technology; strengthening the body of GIScience methods, 
techniques, and operations; and, furthering the uses of GIS technology and GIScience 
by governments, business, academe, the media, and other organizations. 

Abuse v. Care of Land, Water, and Air, 1990-2015: The Doomsday Map and 
Stewardship Map Concepts as Compelling Arguments to Retrospectively Mine 
the Popular Literature for GIS Nuggets                                                                          
Barry Wellar 
                                                          
Organized around the concepts of the Doomsday Map and the Stewardship Map, this 
slide presentation outlines how media articles on the abuse versus care of land, water, 
and air resources over the 25 years between 1990 and 2015 provide a basis for 
questions to guide retrospectively mining the popular literature for GIS nuggets. 
 
 Key questions include:  Who caused the change from abuse to care to occur? What 
caused the change from abuse to care to occur? Why did the change from abuse to 
care occur?  When did the change from abuse to care occur? Where did the change 
occur? How did the change occur?  
 
And, for each of those questions, the really BIG question, Was GIS a factor? The 
presence of geography in all the headlines and stories demonstrates the importance of 
giving the popular media literature its due regard as a significant, international source to 
mine for GIS nuggets involving GIS technology, GIScience methods and techniques, 
and the uses of GIS and GIScience in government, business, and academia.  
 
 
 
 

http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperDDM_FINAL.pdf
http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperDDM_FINAL.pdf
http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperDDM_FINAL.pdf
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The Role of Federal Agencies in Directing the Research Agenda: Is this a Case 
of the Cart before the Horse? A TIGER Case Study                                                                    
Tim Trainor 

 
Agencies typically react to their needs in the geospatial arena rather than respond to 
provocative research topics that may help formulate a new direction.  This was the case 
with the development of the U.S. Census Bureau's TIGER System.  In the geospatial 
community, there is a complete void on a vision for the next 25 years.  What are the Big 
Ideas and challenges?  Environments such as institutions, policy, data, budget 
considerations, and to a lesser extent technology contribute to that discussion in the 
government arena.  Thoughts on these factors are offered as part of a TIGER 
retrospective for further discussion.  
          
Searching for GIS Nuggets: Mining Annual Reports by Canada's Commissioner of 
Environment and Sustainable Development                                                                    
Barry Wellar  
 
Oversight agencies are key players in the processes of democratic governance. This 
presentation reveals why more attention should be given to mining publications of 
federal oversight agencies which examine and evaluate federal government policies 
and programs that are geospatial in nature, and/or that use GIS technology, GIScience 
methods and techniques or geospatial data in their oversight operations, and/or which 
recommend changes in why and how GIS technology, GIScience methodology, or 
geospatial data or information is used by federal line departments and agencies. 
 
Mining Open Data in Search of GIS Nuggets                                                                              
Gordon Plunket        

Many governments around the world have signed and are implementing the Open Data 
Charter that among other things encourages government created data to be accessible 
and (re)useable by default. Because this is a global phenomenon which is facilitated by 
technology and led by governments, there is significant potential for the geospatial 
community to use open data for developing geographic innovations and for helping 
improve the flow of spatial and non-spatial data within and between communities. 

While governments collect a wide range of data for their own uses, they often do not 
share these data sets in ways that are easily discoverable, useable, or understandable 
by the public or sometimes even by the experts. By examining existing policies, sources 
and uses of open data, this paper demonstrates the potential value of open data for GIS 
and GIScience practitioners. 

Extracting Nuggets – Data Quality and Metadata                                                         
Nick Chrisman 
 
The standards processes in the 1980s left some fugitive literature that bears 
reconsideration. Important issues on the data quality front were decided based on the 
technology available. Metadata content standards have become a chore for agencies, 

http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperMARC_FINAL.pdf
http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperMARC_FINAL.pdf
http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperMOD_FINAL.pdf
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and much of the current metadata archives are full of blank cells even in required fields. 
Returning to the original intent of data quality reporting might provide a guide to treating 
data quality content as regular spatial data. The DCW/VMAP standard is one possible 
resource. 
 

Mining for GIS Nuggets in Reports by Ontario's Commissioner of Environment 
Barry Wellar 
 
As the link or bridge between federal and municipal governments, provincial and state 
governments have mandated responsibilities affecting the commercial, cultural, 
economic, environmental, health, housing, industrial,  legal, regional, social, 
transportation, urban, and other geographies of their jurisdictions. By examining 
productions of the Environmental Commissioner of Ontario for illustrative purposes, this 
presentation outlines how mining oversight agencies at the provincial and state level 
could yield a bounty of GIS and GIScience nuggets.                                                                                    
   
Preserving Institutional Memory: Capturing Knowledge Key to GIScience   
Stephen Guptill 
 
One of the potential roles of GIScience is to characterize and analyze the changes that 
have occurred to our planet over time. To do this requires the use of historical 
geographic data collected by institutions and individuals. Absent documentation of 
procedures, specifications, instructions and guidelines, an institution’s collective 
memory is encapsulated in the data produced by the institution. The data sets persist 
long after they were created.  Without an understanding and record of the context or 
process by which the data were collected, then it is impossible to determine if the data 
are fit for a particular use or if investigative results are scientifically valid.                                            

Revisiting Classical Land Classification, Assessment, and Management Literature 
to Inform GIS Research                                                                                                  
Michael DeMers      

This slide presentation outlines the academic and professional roots of GIS, including 
the technical and conceptual aspects, and briefly overviews the role that historical land 
classification research might have had in the conceptual evolution of geography and in 
the development of GIS.  Based on a retrospective examination of the literature, the 
slides suggest how land classification research adds the best of the descriptive and 
scientific approaches to enhance the development of GIS.                                                                                                

Integrated Land Evaluation – History of a Track Not taken 
Nick Chrisman 
 
Prior to the development of full GIS capabilities, there was a substantial body of practice 
centered on integrated land evaluation, particularly in Australia. A sign of this 
community’s importance worldwide is that Roger Tomlinson travelled to Canberra to 
present his first paper on CGIS. Various forms of integrated mapping were developed, 

http://www.wellar.ca/wellarconsulting/EsriGISRetroCOLL_PaperECO_FINAL.pdf
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including the ITUM approach. As GIS capabilities developed, the layer-based logic 
became the dominant approach, for a variety of reasons. It may be useful to revisit the 
advantages of integrated land evaluation and not lose sight of the close attention to the 
interactions of environmental factors. 
 
It is recalled in closing that the colloquium body of documentation also includes papers 
which are in a companion publication to be posted in March, 2015, and a recording of 
the closing session discussion. Information about access to the recording will posted In 
due course. 
 

Barry Wellar, Editor 
Slide Presentations, Research Colloquium on Using the Retrospective Approach to 
Mine for GIS Nuggets 
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Context 

The graphics used in these introductory remarks  

are discussed in detail in the following posted papers:   

                                             

 Abuse v. Care of Land, Water, and Air, 1990-2015:  The Doomsday Map        

    Concept as a Compelling Argument to Retrospectively Mine the Popular  

    Literature for GIS Nuggets 

 

 Searching for GIS Nuggets: Mining Annual Reports by Canada’s Commissioner  

    of Environment and Sustainable Development 

 

 Mining for GIS Nuggets in Reports by  Ontario’s Commissioner of Environment 

 

 Developing a Compendium of Ideas on Using the Retrospective Approach to  

    Mine for GIS Nuggets: Initial Considerations   

 



Figure 1. GIS Nuggets Defined 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 



Table 1. Illustrative nuggets derived from using the 

retrospective approach to examine “the literature” 

 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 



Table 2. Bodies of literature and  

other productions to mine for GIS nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 
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Overview 

The compendium paper presents four idea-based modules: 1. Ideas 

about “doing”; 2. Ideas about objects of attention; 3. Principal GIS 

components as ideas; and 4. Ideas as questions and questions as ideas. 

This presentation discusses modules 1, 2, and 3  as guides to mining the 

different literatures – corporate/institutional-private; 

corporate/institutional-public; learned legal; oversight agency; popular 

(media);  professional; public interest; etc. – for nuggets such as: New or 

different ways to add to GIS technology: New or different reasons to add 

to geospatial information; and, New or different uses of GIScience 

research methods.  

 



Origins of the Idea of Developing a Compendium of Ideas (1) 

Prior experience, including the AutoCarto Six Retrospective project, 

pointed to the value of a digitally accessible compendium of ideas as a 

means to engage an international audience, open the door to more ideas 

being introduced to the discourse, and create a “host” to which more 

ideas can be added. 

 



Origins of the Idea of Developing a Compendium of Ideas (2) 

Stimulus for the compendium also came from members of the GIS and 

GIScience communities who had contributed to AutoCarto Six 

Retrospective, and/or had reviewed the two related papers prepared for 

the International Journal on Applied Geospatial Research. Specifically, 

there was general agreement that a compendium could contribute to the  

correction needed to bring better questions and more rigour into 

research involving GIS technology, GIScience methodology, and the 

uses of GIS and GIScience.  

 



Origins of the Idea of Developing a Compendium of Ideas (3) 

The idea of the compendium of ideas was greeted as an innovative and 

useful way to advance using the retrospective approach to mine for GIS 

nuggets. It was suggested that publishing the initial version would likely 

be a catalyst for prompting additional entries in updates, revisions, etc.  

 



Compendium Design Principles 

Four design principles (1. Focus on connecting “ideas” and “nuggets”; 2. 

Use a modular approach; 3. Limit the modules to those required to 

effectively and efficiently launch the project; and 4.  Make it easy for 

those with different interests to modify the content of modules) provide 

directions for navigating the compendium-building process.  

 



Terms of Reference for the Compendium Design 

Three broad terms of reference appear sufficient to put the compendium 

design in context, and to provide guidelines for additions to the present 

compendium, or to create a variation of the present version. The terms 

are: 

1. GIS Nuggets as Findings. 

2. Bodies of Literature and Other Productions to             

Mine for GIS Nuggets. 

3. Nuggets as Links in Chains that Tie Past,                           

Present, and Future.  



GIS Findings as Nuggets 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 

GIS nuggets are findings from the literature or other sources which serve 

one or more of the three core missions expressed in Figure 1.  

Figure 1. GIS Nuggets Defined 



Illustrative Nuggets/Ideas 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 

Table 1. Illustrative Nuggets/Ideas to be Derived from Using the    

Retrospective Approach to Examine “the Literature” 

 



Bodies of Literature and  

Other Productions to Mine for GIS Nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 

Table 2. Literature and Other Productions to 

Mine for GIS Nuggets/Ideas 

 



Purpose of Compendium of Ideas 

To provide suggestions, hypotheses, theories, impressions, pointers, 

clues, indications, hunches, concepts, notions, beliefs, inklings, 

perceptions, guesses, estimates, views etc., that support, encourage, 

and offer directives on mining the literature and other productions listed 

in Table 2 in the search for nuggets such as those listed in Table 1 which 

serve one or more of M1, M2 and M3 in Figure 1. 

 



Nuggets as Links in Chains that 

Tie Past, Present, and Future 

 “You use the word nuggets in useful ways. Perhaps nuggets could be 

thought of as links in the chain that ties the past to the present.... and in 

important ways the present to the future. Is that a thought about using 

nuggets to achieve richer futures?” W.L. Garrison. 

 



Macro-Temporal Aspect 

Given the macro-temporal aspect (past, present, future) which applies to 

the evolution of GIS and GIScience, and the uses of GIS and GIScience 

the macro-temporal aspect applies to all the three compendium 

materials which follow. 

 



Compendium Design: Initial Considerations 

Four primary design considerations for the initial phase; 

1. Focus on connecting “ideas” and “nuggets”; 

2. Use a modular approach;    

3. Limit the modules to those required to effectively and efficiently 

launch the project; and 

4. Make it easy for those with different interests to modify the content of 

modules.  

 



Ideas about “Doing” Research or GIS 

The applied aspect of the GIS retrospective program involves doing 

research and doing GIS to derive nuggets. The 104 terms in Table 3 

represent a mix of ”doing” types of activity in research in general, and in 

the applications, design, development, education, management,  

operations, research, and training aspects of GIS. The terms serve both 

as ideas, and sources of ideas, for designing projects to retrospectively 

mine the literature and other productions for GIS nuggets. 

 



Table 3. Examples of Research and GIS Verb Forms Which 

are Sources of Ideas for Doing Research and/or Doing GIS  

adapting                        

adopting 

aggregating 

analyzing                

applying 

approximating 

ascertaining 

assessing 

buffering 

calculating 

calibrating 

cataloguing 

certifying 

championing 

classifying            

combining 

computing  

confirming 

connecting 

constructing 

deconstructing 

depicting 

describing 

designing 

detecting 

directing  

disaggregating 

displaying 

disseminating 

distributing 

educating 

elaborating 

engaging 

enhancing 

envisioning 

estimating 

evaluating 

examining 

expanding 

experimenting 

explaining 

exploring 

extrapolating 

forecasting 

functioning 

generalizing 

generating 

hypothesizing 

identifying 

illustrating 

implementing 

improving 

incorporating 

indexing 

indicating 

informing 

interpolating 

locating 

managing 

mapping 

measuring 

mining 

modelling 

modifying 

monitoring 

observing 

organizing 

parameterizing 

parcelling 

plotting 

positioning 

postulating 

predicting 

projecting 

promoting 

prototyping 

quantifying 

ranking 

rating 

recording 

representing 

researching 

reviewing 

routing 

sampling 

scoping 

searching 

sectioning 

selecting 

separating 

shaping 

simulating 

structuring 

studying 

supporting 

synthesizing 

testing 

theorizing 

tracking 

training 

validating 

viewing 

visioning 

visualizing 



Research and GIS “Doing” Verbs as Search Keywords 

The verb form of every term in Table 3 can be logically preceded by 

modifiers or qualifiers, such as “how to”, as in how to adapt, how to 

adopt, how to aggregate, how to analyse, how to apply, how to 

approximate, how to buffer, how to calculate, how to calibrate, how to 

catalogue, etc.  

As a result, each of the terms is a possible keyword for finding of one or 

more nuggets contained in previous work. 

 



Maintaining a Dynamic “Doing” Vocabulary 

Due to the dynamic nature of language where technology is involved, it 

is prudent idea to begin thinking now about how to maintain the 

compendium vocabulary so that is can effectively support retrospectively 

mining for GIS nuggets in the face of rapidly-changing terminology. 

 



Adaptability of “Doing” Module  

This compendium module, Ideas about “Doing” Research or GIS, can 

readily be expanded, extended, contracted, re-oriented, etc., to 

accommodate general as well as particular interests affecting decisions 

about doing research or doing GIS. 

 



Ideas about Objects of Research and GIS Attention 

The interests of academia, governments, business, trade associations, 

professional associations, etc., in research and GIS are driven by 

numerous objects of attention. A selection of core objects of research 

and GIS attention are presented in Table 4 as ideas, and sources of 

ideas, which could guide mining the literature and other productions for 

GIS nuggets.  

 



Table 4. Core Objects of Attention for Mining Activities 

algorithms                           

analyses  

applications 

approaches 

arcs 

areas 

attributes 

charts 

controls 

courses 

designs 

devices 

frameworks 

functions 

generalizations 

heuristics 

imagery 

instruments 

links 

maps 

means 

methods 

methodologies 

modes 

models 

operations 

orders 

organizations 

overviews 

paths 

patterns 

plans 

plots 

polygons 

practices 

procedures 

processes 

programs 

protocols 

relationships  

reviews 

routes 

routines 

schemes 

standards 

structures 

styles 

syntheses 

systems 

techniques 

tools 

ways 



Prioritizing Core Objects 

Core objects are more likely to have benefitted from above-average 

documentation and archiving, which points them as more promising 

search drivers. 

 



“Birds of a Feather” 

Core objects of attention are likely to have received consideration on 

multiple occasions in a variety of circumstances over an extended span 

of time. It is therefore probable that GIS nuggets associated with core 

objects of attention did not occur in isolation, and finding them in batches 

or clusters could be a matter of connecting the dots through doing 

research and/or doing GIS in the manners suggested in Table 3. 

 



Combining Tables 3 and 4 

Table 3 and Table 4 contain terms which of themselves have little or no 

practical beginning or end. However, in combination they provide an 

insightful indication of the variety of things and activities – in essence, 

ideas – which are central to elaborating how to design and use 

retrospective research to mine for GIS nuggets.  

 



Adaptability of Objects of Attention Module  

The compendium module, Ideas about Objects of Research and GIS 

Attention, can readily be expanded, extended, contracted, re-oriented, 

etc., to accommodate general as well as particular interests affecting 

decisions about selecting and prioritizing objects of attention for mining 

purposes.  

 



Principal GIS Components 

The term ‘principal’ refers to GIS components which are critical, vital, 

central, core, essential, fundamental, basic, etc., the implication being 

that principal components play key roles in achieving  GIS research, 

education, training, applications, operations, and management 

objectives.  

 



Principal GIS Components as                                                                                                  

the Results of and the Spawners of Ideas 

Principal GIS components are the products of ideas on the one hand, 

and the spawners of further ideas on the other, in a complementary 

relationship of inputs-outputs-inputs … As a result, they are included in 

the compendium as starting points in thinking about why and how to 

mine the literature and other productions for GIS nuggets.  

 



Criteria for Selecting Components 

The GIS components in Table 5 are culled from the literature of 

academic, government, business, trade, and professional organizations 

listed in Table 2, and most of them date from the earliest days of GIS 

evolution. All the selected components have been “works in progress” 

and potential GIS nugget generators for at least 30 years, to as many as 

50 years or so for some, and counting. 

 



Table 5. Principal GIS Components as  

Initial Targets for Mining Activities  

GIS applications                              

GIS calls for proposals 

GIS capabilities 

GIS challenges 

GIS decision systems 

GIS education programs 

Enterprise GIS 

GIS expressions of interest 

GIS futures 

GIS implementation 

GIS infrastructure 

GIS innovations 

GIS management practices 

GIS markets 

GIS maxims 

GIS needs 

GIS operations 

GIS opportunities 

GIS performance 

GIS plans 

GIS policies 

GIS programs 

GIS protocols  

GIS replies to proposals 

GIS research activities 

GIS research gaps 

GIS research needs 

GIS research programs 

GIS research trends 

GIS standards 

GIS training programs 

GIS trends 



Seeking and Embracing Differences = Smart Mining 

There are legislative, institutional, organizational, political, social, 

ideological, administrative, financial, technological, technical, financial, 

entrepreneurial, competency, etc., differences among entities. 

Consequently, there are inevitable differences in the principal GIS 

components that are identified, adopted, and implemented by those 

entities and your entity. Every entry in Table 5 is a potential mother lode 

of difference-based GIS mining opportunities. 

 



Smart Mining = Taking Advantage of                                                                                          

the Input Process of Others   

Smart mining by GIS User means looking for inputs to principal 

components and, specifically, any ideas incorporated in a component that: 

 Had not been identified by GIS User;  

 Had been identified by GIS User but not adopted; and,  

 Had been adopted but not implemented by GIS User.  

To re-phrase, whatever others did that was not done by GIS User, from 

identify to adopt through to implementation of a principal component or 

parts thereof, represents nugget potential for GIS User. 

 



Smart Mining = Taking Advantage of                                                                                          

the Outputs Achieved by Others   

Smart mining by GIS User means looking for outputs from principal 

components and, specifically ideas (questions, declarations, announcements, 

affirmations, rejections, doubts, etc.) spawned by a principal component that: 

 Were not identified by  GIS User;  

 Were identified but not adopted by  GIS User; and,  

 Were adopted but not implemented by GIS User.  

To re-phrase, whatever outputs from other governments, agencies of 

governments, businesses, etc., that were not shared by GIS User, from 

identify through to adopt and implement, represent nugget potential for GIS 

User. 

 



Adaptability of Principal GIS Components Module  

The compendium module, Principal GIS Components, can readily be 

expanded, extended, contracted, re-oriented, etc., to accommodate 

general as well as particular interests affecting decisions about selecting 

and prioritizing GIS components for mining purposes.  

 



Nuggets as Links in Chains 

For the closing slides I recall the observation by Professor Bill Garrison 

regarding the time factor, and its essential significance in retrospective 

research, and research in general. 

  

“You use the word nuggets in useful ways. Perhaps nuggets could be 

thought of as links in the chain that ties the past to the present.... and in 

important ways the present to the future. Is that a thought about using 

nuggets to achieve richer futures?” 

 



GETTING A SENSE OF “THE BIG PICTURE” 

Tables 3, 4, and 5 are initial approximations of what could be in the 

compendium under the headings Doing Research and Doing GIS, Core 

Objects of Attention for Retrospective Mining Activities, and Principal GIS 

Components. Separately they provide insight into the potential yields 

from retrospective mining activities, and in combination they provide a 

clear indication of the potential scope and value of a compendium of 

ideas on using the retrospective approach to mine for GIS nuggets 
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Overview 

The compendium paper presents four idea-based modules: 1. Ideas 

about “doing”; 2. Ideas about objects of attention; 3. Principal GIS 

components as ideas; and 4. Ideas as questions and questions as ideas. 

This presentation discusses module 4 of the compendium paper and the 

value of questions as guides to mining the different literatures – learned, 

legal, oversight, corporate/institutional-private, corporate/institutional-

public, popular (media), professional, public interest, etc. – for nuggets 

such as: New or different uses of GIScience research techniques; New 

or different ways to add to geospatial knowledge; and, New or different 

reasons to add to GIS technology.  

 



Origins of the Idea of Developing a Compendium of Ideas (1) 

Prior experience, including the AutoCarto Six Retrospective project, 

pointed to the value of a digitally accessible compendium of ideas as a 

means to engage an international audience, open the door to more ideas 

being introduced to the discourse, and create a “host” to which more 

ideas can be added. 

 



Origins of the Idea of Developing a Compendium of Ideas (2) 

Stimulus for the compendium also came from members of the GIS and 

GIScience communities who had contributed to AutoCarto Six 

Retrospective, and/or had reviewed the two related papers prepared for 

the International Journal on Applied Geospatial Research. Specifically, 

there was general agreement that a compendium could contribute to the  

correction needed to bring better questions and more rigour into 

research involving GIS technology, GIScience methodology, and the 

uses of GIS and GIScience.  

 



Origins of the Idea of Developing a Compendium of Ideas (3) 

The idea of the compendium of ideas was greeted as an innovative and 

useful way to advance using the retrospective approach to mine for GIS 

nuggets. It was suggested that publishing the initial version would likely 

be a catalyst for prompting additional entries in updates, revisions, etc.  

 



Compendium Design Principles 

Four design principles (1. Focus on connecting “ideas” and “nuggets”; 2. 

Use a modular approach; 3. Limit the modules to those required to 

effectively and efficiently launch the project; and 4.  Make it easy for 

those with different interests to modify the content of modules) provide 

directions for navigating the compendium-building process.  

 



Terms of Reference for the Compendium Design 

Three broad terms of reference appear sufficient to put the compendium 

design in context, and to provide guidelines for additions to the present 

compendium, or to create a variation of the present version. The terms 

are: 

1. GIS Nuggets as Findings. 

2. Bodies of Literature and Other Productions to             

Mine for GIS Nuggets. 

3. Nuggets as Links in Chains that Tie Past,                           

Present, and Future.  



GIS Findings as Nuggets 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 

GIS nuggets are findings from the literature or other sources which serve 

one or more of the three core missions expressed in Figure 1.  

Figure 1. GIS Nuggets Defined 



Illustrative Nuggets/Ideas 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 

Table 1. Illustrative Nuggets/Ideas to be Derived from Using the    

Retrospective Approach to Examine “the Literature” 

 



Bodies of Literature and  

Other Productions to Mine for GIS Nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 

Table 2. Literature and Other Productions to 

Mine for GIS Nuggets/Ideas 

 



Purpose of Compendium of Ideas 

To provide suggestions, hypotheses, theories, impressions, pointers, 

clues, indications, hunches, concepts, notions, beliefs, inklings, 

perceptions, guesses, estimates, views etc., that support, encourage, 

and offer directives on mining the literature and other productions listed 

in Table 2 in the search for nuggets such as those listed in Table 1 which 

serve one or more of M1, M2 and M3 in Figure 1. 

 



Nuggets as Links in Chains that 

Tie Past, Present, and Future 

 “You use the word nuggets in useful ways. Perhaps nuggets could be 

thought of as links in the chain that ties the past to the present.... and in 

important ways the present to the future. Is that a thought about using 

nuggets to achieve richer futures?” W.L. Garrison. 

 



Macro-Temporal Aspect 

Given the macro-temporal aspect (past, present, future) which applies to 

the evolution of GIS and GIScience, and the uses of GIS and GIScience, 

the macro-temporal aspect applies to the design and structure of 

questions in module 4 of the compendium. 

 



Compendium Design: Initial Considerations 

Four primary design considerations for the initial phase; 

1. Focus on connecting “ideas” and “nuggets”; 

2. Use a modular approach;    

3. Limit the modules to those required to effectively and efficiently 

launch the project; and 

4. Make it easy for those with different interests to modify the content of 

modules.  

 



Ideas as Questions and Questions as Ideas 

Questions about situations, issues, concerns, goals, policies, programs, 

plans, etc., for which we want or need answers, are frequently behind 

decisions to engage in research activities and/or to undertake GIS 

projects. The questions in this module add a variety of perspectives to 

ideas in Tables 3, 4, and 5 in the companion compendium presentation, 

with the net result being the generation of even more grounds to 

retrospectively mine the literature and other productions for GIS nuggets. 

 



Ideas as Questions and Questions as Ideas (2) 

Providing a list of topics through questions is an instructive, efficient, and 

inclusive way to illustrate possibilities for future retrospective research 

and GIS conferences, seminars, or other projects. 

 



Deriving of Questions 

Questions in the initial version of the module are derived from multiple 

sources, including suggestions from members of the contact list.  

 



Focus of Questions (1) 

The majority of questions focus on the how dimension, with the intention 

of leading to papers and presentations which contribute to our 

knowledge about how to design and how to apply the retrospective 

approach to mine for GIS nuggets. Examination of the GIS research 

publication record suggests that the how aspect is under-served relative 

to the aspects of who, what, where, and when, so it is appropriate that 

the colloquium address that shortfall.  

 



Focus of Questions (2) 

The focus on how is consistent with serving the two primary goals of 

science, namely, to add to knowledge, and to add to ways of continuing 

to add to knowledge, neither of which happens at a non-trivial level 

without support by methodology and empirical evidence which are non-

trivial. 

 



Focus of Questions (3) 

Due to the limited scope of the colloquium, it was not possible to employ 

a formal mail survey, focus group, Delphi, or other technique to 

assemble and prioritize the questions. However, positive responses by 

reviewers indicate that in structure and content the provided questions 

are appropriate for the initial version of the compendium. 

 



Sources of Questions 

Sources used to compile the list of question-based topics include 

journals, proceedings, newsletters, conference programs, workbooks, list 

serve comments, etc. of professional, trade, and academic 

organizations, of government agencies, of businesses, of the popular 

media, and of websites such as slideshare.net.  

 

In addition, suggestions were received from participants in colloquium 

and conference planning activities.   

 



Convertibility of Questions 

The questions are highly convertible, and frequently two or more of GIS 

applications, design, education, management, operations, research, or 

training can be interchanged with little or no loss of generality or 

pertinence. As a result, the approach taken is to use one of the terms for 

illustrative purposes, with the expectation that readers are fully capable 

of interchanging terms should they wish to produce a more detailed or 

more explicit listing.  

 



Questions for Presentation 

There are 145 questions in Table 6 in the compendium paper, and many 

more are available by interchanging related terms in Table 1 and Table 2 

above, and Tables 3, 4, and 5 in the companion compendium 

presentation. A small selection of questions are presented in Table 3 and 

briefly commented upon for illustrative purposes.  

 



Table 3. An Indicative Selection of Entries 

Illustrating the Module of Question-based Topics (1) 

1. How can the ‘retro approach’ contribute to documenting the GIS 

field as science? 

 

2. How can the ‘retro approach’ contribute to more informed use of 

time-geospatial continuum knowledge in federal government 

programs? 

 

3. How can the ‘retro approach’ contribute to more informed use of 

time-geospatial continuum knowledge in business? 

 

4. How can the ‘retro approach’ promote continuity among 

members of the GIS community? 

 



Table 3. An Indicative Selection of Entries 

Illustrating the Module of Question-based Topics (2) 

5. How can the ‘retro approach’ contribute to reducing the hype in 

communications about “analytics”? 

 

6. How did best practice concepts affect GIS evolution?  

 

7. How did curiosity- and client-driven research combine to affect 

GIS evolution?    

 

8. How did enterprise GIS ideas arise and evolve? 

 



Table 3. An Indicative Selection of Entries 

Illustrating the Module of Question-based Topics (3) 

9. How has GIS affected news media? 

 

10.How has GIS affected quantitative synthesis? 

 

11.How has GIS affected urban design? 

 

12.How has GIS affected spatial cataloguing? 

 



Table 3. An Indicative Selection of Entries 

Illustrating the Module of Question-based Topics (4) 

13.How have GIS and geo-based data added to processes 

examined in the medical sciences? 

 

14.How have GIS and geo-based data added to processes 

examined in the natural sciences? 

 

15.How have GIS and geo-based data added to processes 

examined in the social sciences? 

 

16.How have GIS and geo-based data affected examination of built 

environment processes? 

 



Table 3. An Indicative Selection of Entries 

Illustrating the Module of Question-based Topics (5) 

17.How have GIS and geo-based data been used to counter claims 

of climate change? 

 

18.How have GIS and geo-based data been used to demonstrate 

the cascading process which affects interdependent spatial 

infrastructures? 

 

19.How have GIS and geo-based data contributed to indexes for 

measuring pedestrians’ safety? 

 

20.What were the origins of incorporating GIS in standard of care 

practice? 

 



Adaptability of Principal GIS Components Module  

The compendium module, Ideas as Questions and Questions as Ideas, 

can readily be expanded, extended, contracted, re-oriented, etc., to 

accommodate general as well as particular interests affecting decisions 

about selecting and prioritizing GIS components for mining purposes. 

 



Feedback on the Questions Module 

Feedback from reviewers in academia, government, and business on the 

questions module finds that this module is a substantive contribution to 

GIS evolution, and will significantly increase in value as the GIS field 

matures. 

 



Attribution: Recognizing Prior Research 

Many questions or variations of questions in Table 6 in the colloquium 

paper may have been used in dissertations, theses, agency or 

installation reviews, research proposals, proceedings presentations, 

journal articles, etc. I would appreciate having the source information 

(author, publisher, date, link) brought to my attention.  



Recommendation 

That a second phase of refining and populating the question module of 

the Compendium of Ideas on Using the Retrospective Approach to Mine 

for GIS Nuggets be supported by governments and business, as well as 

by organizations with an interest in GIS, GIScience, and the uses of GIS 

and GIScience. Organizations which come immediately to  include AAG, 

AGI, ANZLIC, ASC, ASPRS, CAG, CaGIS, CIG, GISA, GITA, ICA, 

INFORMS, NACIS, OGC, and URISA. 
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Mining Open Data in Search 
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Topics 

1. Introduction and History 

2. Background and Context 

3. Open Data Initiatives  

4. Impact of Open Data on GIS Communities 

5. Implementation 

6. Conclusions 

 

Please feel free to ask questions at any time 

 

 



Introduction 

• The 1983 AutoCarto Conference paper: 

 “On the Transfer of Remote Sensing Classifications into 
Polygon Geocoded Data Bases in Canada”.  

• Business purpose: Landsat data analysis to GIS 
for decision making. 

• Data models 

• Data formats 

• Image classification 
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History of Open Data (Canada) 

• In the 1990’s 

• Statistics Canada - Data Liberation Initiative 

• Natural Resources Canada – GeoGratis 

• Canadian Committee on Geomatics - GeoBase 

• In 2010 

• Federal Government Digital Economy Strategy 

• In 2011 & rebranded in 2014 

• Federal Government Open Government of Canada 
Portal 

http://www.statcan.gc.ca/eng/dli/dli
http://www.statcan.gc.ca/eng/dli/dli
http://www.statcan.gc.ca/eng/dli/dli
http://geogratis.cgdi.gc.ca/geogratis/Home?lang=en
http://geogratis.gc.ca/site/eng/whats-new
https://www.ic.gc.ca/eic/site/064.nsf/eng/05531.html
https://www.ic.gc.ca/eic/site/064.nsf/eng/05531.html
http://open.canada.ca/en
http://open.canada.ca/en


History of Open Data (Globe) 

• In 2013, the Group of Eight (G8) signed 

• Open Data Charter  

• Set of principles: 

> Open Data by Default 

> Quality and Quantity 

> Useable by All 

> Releasing Data for Improved Governance 

> Releasing Data for Innovation 

 

http://www.international.gc.ca/g8/open_data_charter-charte_du_g8_sur_les_donnees_ouvertes.aspx?lang=eng
http://www.international.gc.ca/g8/open_data_charter-charte_du_g8_sur_les_donnees_ouvertes.aspx?lang=eng


Open Data Canada 

• Open data is defined as structured data that is 
machine-readable, freely shared, and can be 
used and built on without restrictions.  

• Availability and Access 

• Re-use and Redistribution 

• Universal Participation 

• Open Data 101 

http://open.canada.ca/en/open-data-101


Open Data Policy (Canada) 

• Canada's Open Data Principles 

1. Completeness 

2. Primacy (authoritative source) 

3. Timeliness 

4. Ease of Physical and Electronic Access 

5. Machine readability 

6. Non-discriminatory access 

7. Use of Commonly Owned Standards 

8. Licensing 

9. Permanence 

10. Usage Costs 

 



Open Data Policy (Canada) 

• Benefits of Open Data 

1. Support for innovation  

2. Advance government accountability 

3. Leverage OD for consumer or commercial products 

4. Increased use of existing investment in broadband and 
community information infrastructure 

5. Support for research 

6. Support informed decisions for consumers 

7. Proactive disclosure 



Open Data US 

• Manage information as an asset  

• Promote openness and interoperability 

• Properly safeguard systems and information. 

• Increase operational efficiencies, reduce costs, 
improve services, support mission needs, and 
increase public access to valuable government 
information. 

• US Open Data Policy 

http://www.whitehouse.gov/sites/default/files/omb/memoranda/2013/m-13-13.pdf


Open Data Policy (US) 

• US Open Data Principles: 

1. Public 

2. Accessible 

3. Described 

4. Reusable 

5. Complete 

6. Timely 

7. Managed Post-Release 



Open Data Policy (US) 

• US Open Data Benefits: 

1. Fuel entrepreneurship  

2. Stimulate innovation 

3. Advance scientific discovery  

4. Improve Americans' lives 

5. Contribute significantly to job creation. 



Open Data Handbook 

• There are benefits and advantages to open data.  

• The Open Data Handbook has examples where 
open data and especially open government data 
is creating value.  

• Transparency and democratic control 

• Government participation and self-empowerment 

• Innovation and new private products and services 

• Improved efficiency and effectiveness of government 
services 

• New knowledge from combined data sources and 
patterns in large data volumes 

 

http://opendatahandbook.org/en/why-open-data/


Open Data Concerns 

Ref: The revolution will NOT be in Open Data, October 21, 2013, Open Development, WG Development  Blog by 

Duncan Edwards from the Institute of Development Studies.  

http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/
http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/
http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/


Open Data Concerns 

• Duncan Edwards in his blog post related to 
international development assistance entitled “The 
revolution will NOT be in Open Data” states  

• He feels uncomfortable with the framing of many open 
development projects with the assumption “openness + 
ICTs = development outcomes”.  

• Just providing open data is not sufficient for uptake and 
use.  

• Further work is required and in developing countries, 
this often does not occur without (often financial) 
assistance.  

• Also concerned that risks and privacy were not being 
adequately considered.  

http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/
http://blog.okfn.org/2013/10/21/the-revolution-will-not-be-in-open-data/


Open Data Initiatives 

• Sir Tim Berners-Lee who first invented the 
World Wide Web started the Open Data 
Institute (ODI) in 2013.  

• Open data would not be possible without 
the invention of the Internet.  

• The ODI provides: 

> information about open data  

> training on open data 

> open data certification program  

> held its first annual summit meeting in 
November 2014.  

> May 2015 - International open data conference 
Ottawa http://opendatacon.org/  

http://opendatainstitute.org/
http://opendatainstitute.org/
http://opendatacon.org/
http://opendatacon.org/


Government Open Data 

• Canada - http://open.canada.ca/en 

• US - http://www.data.gov/ 

• UK - http://data.gov.uk/ 

• New Zealand - https://data.govt.nz/ 

• Australia - http://data.gov.au/ 

• Europe - http://publicdata.eu/ 

• Brazil - 
http://translate.google.ca/translate?hl=en&sl=pt&u=http
://dados.gov.br/&prev=search 

 

http://open.canada.ca/en
http://open.canada.ca/en
http://www.data.gov/
http://www.data.gov/
http://data.gov.uk/
http://data.gov.uk/
https://data.govt.nz/
https://data.govt.nz/
http://data.gov.au/
http://data.gov.au/
http://publicdata.eu/
http://translate.google.ca/translate?hl=en&sl=pt&u=http://dados.gov.br/&prev=search
http://translate.google.ca/translate?hl=en&sl=pt&u=http://dados.gov.br/&prev=search
http://translate.google.ca/translate?hl=en&sl=pt&u=http://dados.gov.br/&prev=search


Government Open Data 

• British Columbia - http://www.data.gov.bc.ca/ 

• Alberta - http://data.alberta.ca/ 

• Saskatchewan - http://opendatask.ca/ 

• Ontario - http://www.ontario.ca/government/government-ontario-open-data 

• Quebec - http://www.donnees.gouv.qc.ca/?node=/accueil 

• New Brunswick - http://www.snb.ca/gdam-igec/e/2900e.asp 

• Nova Scotia - http://www.novascotia.ca/geonova/home/ 

http://www.data.gov.bc.ca/
http://www.data.gov.bc.ca/
http://data.alberta.ca/
http://data.alberta.ca/
http://opendatask.ca/
http://opendatask.ca/
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.ontario.ca/government/government-ontario-open-data
http://www.donnees.gouv.qc.ca/?node=/accueil
http://www.donnees.gouv.qc.ca/?node=/accueil
http://www.snb.ca/gdam-igec/e/2900e.asp
http://www.snb.ca/gdam-igec/e/2900e.asp
http://www.snb.ca/gdam-igec/e/2900e.asp
http://www.snb.ca/gdam-igec/e/2900e.asp
http://www.novascotia.ca/geonova/home/
http://www.novascotia.ca/geonova/home/


Government Open Data 

• California - http://data.ca.gov/about/ 

• Kentucky - 
http://opendoor.ky.gov/search/Pages/maps_data.
aspx 

• Washington DC - http://opendata.dc.gov/ 

• Washington - https://data.wa.gov/ 

• Missouri - https://data.mo.gov/ 

http://data.ca.gov/about/
http://data.ca.gov/about/
http://opendoor.ky.gov/search/Pages/maps_data.aspx
http://opendoor.ky.gov/search/Pages/maps_data.aspx
http://opendoor.ky.gov/search/Pages/maps_data.aspx
http://opendata.dc.gov/
http://opendata.dc.gov/
https://data.wa.gov/
https://data.wa.gov/
https://data.mo.gov/
https://data.mo.gov/


Government Open Data 

• Toronto, ON - 
http://www1.toronto.ca/wps/portal/contentonly?vg
nextoid=9e56e03bb8d1e310VgnVCM10000071d
60f89RCRD 

• Vancouver, BC - http://vancouver.ca/your-
government/open-data-catalogue.aspx 

• Hartford, CT – https://data.hartford.gov/ 

• Charlotte, NC - 
http://clt.charlotte.opendata.arcgis.com/ 

http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=9e56e03bb8d1e310VgnVCM10000071d60f89RCRD
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=9e56e03bb8d1e310VgnVCM10000071d60f89RCRD
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=9e56e03bb8d1e310VgnVCM10000071d60f89RCRD
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=9e56e03bb8d1e310VgnVCM10000071d60f89RCRD
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
http://vancouver.ca/your-government/open-data-catalogue.aspx
https://data.hartford.gov/
https://data.hartford.gov/
http://clt.charlotte.opendata.arcgis.com/
http://clt.charlotte.opendata.arcgis.com/


Government Open Data 

• United Nations - http://data.un.org/ 

• World Bank - http://data.worldbank.org/ 

• FAO - http://data.fao.org/ 

• CIDA - http://www.acdi-cida.gc.ca/data 

• USAID - http://www.usaid.gov/data 

 

http://data.un.org/
http://data.un.org/
http://data.worldbank.org/
http://data.worldbank.org/
http://data.fao.org/
http://data.fao.org/
http://www.acdi-cida.gc.ca/data
http://www.acdi-cida.gc.ca/data
http://www.acdi-cida.gc.ca/data
http://www.acdi-cida.gc.ca/data
http://www.usaid.gov/data
http://www.usaid.gov/data


Government Open Data 

• Esri Canada - Community Map of Canada 

• Esri – World Topographic Map 

 

http://www.esri.ca/en/content/esri-canada-community-map-canada-program
http://www.arcgis.com/home/item.html?id=30e5fe3149c34df1ba922e6f5bbf808f


Benefits of Open Data 

Benefits of Open Data (Steve Reitano, 2013) 

http://www.beautifuldata.ca/Download/The_Benefits_of_Open_Data_-_Final_Report.pdf
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Benefits of Open Data 



Investigating Open Data 

• A three step process is suggested to help users 
decide if open data is right for their application.  

1. Review the background, context and synopsis 
of open data, and review the kind of open data 
that would be suitable for the proposed 
application.  

2. Locate the specific open data that may be 
suitable for the user’s application.  

3. Examine and test the open data under 
controlled conditions to determine if that 
specific data set is right for them. 

 



Example Open Data 

• Mobile Phone antenna locations. 



Example Open Data 
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Conclusions 

• There is value in open data and there are 
nuggets of open GIS data that are worth 
obtaining and using in your GIS.  

• Issues or barriers have been or are in the 
process of being broken down.  

• Government policy is improving access by 
making open data accessible by default.  

• Technical issues are being reduced through the 
use of commonly accepted industry standards.  

• Legal and liability issues are no longer an 
impediment due to common open data licenses. 



Conclusions 

• Perfect data syndrome 

• Data quality 

• Data currency 

• Data completeness  

• Data accuracy and precision 

• Users need to be vigilant 

• Currently in infancy with lots of room to run. 



Questions 



Thank you 

• Gordon - gplunkett@esri.ca 
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Overview 

This paper encourages and supports mining the popular literature 

– newspapers, magazines, television, radio, and all other forms of 

media – for GIS nuggets, that is, GIS findings which serve three 

related functions: designing and developing geographic 

information systems technology; defining and elaborating 

geographic information science; and, using geographic 

information systems technology and geographic information 

science.  

 



Questions, Questions, Questions 

Organized around the concepts of the Doomsday Map and the 

Stewardship Map, media articles on the abuse versus care of land, 

water, and air resources over the 25 years between 1990 and 2015 

provide the basis for questions to guide retrospectively mining the 

popular literature for GIS nuggets: Who caused the change from abuse 

to care to occur? What caused the change from abuse to care to occur? 

Why did the change from abuse to care occur?  When did the change 

from abuse to care occur? Where did the change occur? How did the 

change occur? And, for each of those questions, the really BIG question, 

Was GIS a factor? If so, or if not, details please. 

 



General Finding from Popular Literature Research 

The popular literature is a vital source to retrospectively mine for 

GIS nuggets, and is a critical link in the process of understanding 

the evolution of GIS technology, GIScience, methodology, and 

the uses of GIS and GIScience. 

 



Presentation Structure 

The three pillars of the retrospective research design are 

outlined, and then discussion of concepts behind the Doomsday 

Map and the Stewardship Map illustrates why and how media 

headlines and stories can be mined for nuggets which are key to 

advancing GIS technology, GIScience methodology, and their 

uses by government, business, academia, and the general public. 

 



Figure 1. GIS Nuggets Defined 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 



Table 1. Illustrative nuggets derived from using the 

retrospective approach to examine “the literature” 

 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 



Table 2. Bodies of literature and  

other productions to mine for GIS nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 
 



Background of the Doomsday Map Project 

The Doomsday Map Project was developed in the mid-1980s as an 

element in urban geography, urban and regional planning, GIS, and 

research methods courses at the University of Ottawa. It was introduced 

into the broader public domain about 25 years ago in conference 

presentations, proceedings papers, and media stories. 

Now, 25 years later and with a great deal of hindsight from which to 

benefit, I am discussing why and how the Doomsday Map Project and, 

by extension, similar projects of years past for any body of literature, 

warrant retrospective examination as potential sources of the kinds of 

GIS nuggets identified in Table 1. 



Origins of the Doomsday Map Concept (1) 

Government experience, 1972-1979. Overall, decisions taken, 

and actions not taken, in regard to land, water, and air abuses 

were vigorously driven by political, economic, and financial 

ideologies, abetted by large dollops of self-interest and 

convenience.  

 

Conversely, minimal consideration was given to long-term 

implications, with the only exception of note that I recall being to 

assure the availability of sufficient quantities of zoned land for 

future residential and commercial development purposes.   



Origins of the Doomsday Map Concept (2) 

Academic experience, post-1979.  Newspaper-based 

assignments in my undergraduate and graduate courses yielded 

an unending supply of articles from across Canada (as well as 

from the U.S. and abroad) about the chronic, widespread, and 

seemingly wholesale abuse of land, water, and air resources, 

thereby perpetuating and reinforcing the record of resource 

abuse observed during my government appointment.  



Origins of the Doomsday Map Concept (3) 

Community experience, post-1972 and counting. The 

triangulation of evidence was completed by participation in 

community-based transportation, planning, and development 

matters throughout the National Capital Region, and in other 

areas of Canada. That experience provided ground-level 

confirmation of the lack of due regard for land, water, and air 

resources.  



Geography? What Geography? 

Throughout the 1970s and 1980s the term “geography” (or any 

for synonym for geography) received little to no substantive 

consideration by governments, businesses, and seemingly a 

large portion of the Canadian public. In the face of such abject 

disregard for things geographic, the notion of the “Doomsday 

Map“ was born, with emphasis on the inclusion of geographic 

factors as decision variables, 



Working Hypothesis 

If the argument was persuasively made that continued abuse 

of our land, water, and air resources would result in dire 

consequences in the near future, then responsible 

individuals and businesses, and eventually governments, 

would cease their resource-abusive ways. 

 



Why Doomsday? 

I believed that on its face the notion of doomsday was sufficiently 

clear in its connotation to give reasonable individuals, business 

owners, executives, and shareholders, as well as government 

officials, cause to pause.  

 



Why Map? 

Land, water, and air resources readily lend themselves to being described 

in geographic terms and, hence, being mapped in various ways, many of 

which are readily understood by children, teens, and adults. To recall a 

phrase that no doubt has been stated many times, “There can be 

something for everybody in a map”.  

 

Maps do not need to involve large quantities of numbers, which are 

anathema to many Canadians, including civil servants and, in my 

experience, an overwhelming majority of politicians at all levels.  

 

Maps can be made relatively self-explanatory, which minimizes the amount 

of text required to describe or explain the entities, relationships, themes, 

etc., represented on a map.  

 
 

 



GIS Technology Enters the Picture 

Informal testing over several years suggested by the late 1980s that 

there was both need and merit in putting the concept of the 

Doomsday Map into the broader public domain. Further, significant 

advances in GIS technology and its increased usage in academia, 

government, and business supported such an initiative.  

 



25 Years Ago, Waste Disposal Headlines 



25 Years Ago, Land Conflict Headlines 



25 Years Ago, Water Problem Headlines 



25 Years Ago, Climate Change Headlines 



25 Years Ago, Nasty Toxic Waste Headlines 



25 Years Ago, More Nasty Toxic Waste Headlines 



Reading between the Lines:                                                                                            

Geography, Geography, and more Geography                                                                                     

All the headlines dealt with concepts, things, decisions, actions, etc., 

which can be described or explained in geographic terms:  

 

 As geographic entities or attributes  

 As occupants of geographic spaces 

 As occupants of geographic locations  

 As occurrences at geographic places  

 As manifestations of geographic relationships  

 As inputs to spatial decision support systems  

 As outcomes of spatial decision support systems 

 



Reading between the Lines:                                                                                            

Geography, Geography, and more Geography                                                                                     

All the headlines dealt with concepts, things, decisions, actions, etc., which can be 

described or explained in geographic terms:  

 

 As representations of geographic processes  

 As representations of spatial patterns  

 As representations of spatial interactions 

 As representations of spatial diffusion  

 As representations of spatial flows 

 As representations of  clustered spatial distributions  

 As representations of ordered, regular, or uniform  spatial distributions  

 As representations of  random spatial distributions  

 As representations of source-sink spatial networks 

 As representations of space-time confluence 



Conditions for Building Files from News Reports 

about Land, Water, and Air Abuse or Care Practices 

as Potential Resources to Mine for GIS Nuggets 

If the stories about land, water, and air abuse or care practices can be  

 Represented by geospatial data,  

 Incorporated in a geographic information system (GIS), and   

 Displayed in map form or other graphic representations,  

Then they could be 

 Mined for possible pointers, hints, indicators, suggestions,    

    clues, etc., about where and how to discover, recover, or  

    uncover GIS nuggets. 



Connecting the Doomsday Scenario and                                                         

the Geographer’s Lament 

Although the abuses of land, water, and air resources were of a 

seemingly obvious geographic nature, the geographic aspect of the 

abuses received little or no short-term much less long-term consideration 

by the perpetrators, or by many of the journalists writing the stories. 

Seemingly, it was as though geographic considerations per se simply did 

not matter to governments, to businesses, or to many individuals. Hence, 

the Lament. 



The Geographer’s Lament 

With so many wrong things 

In so many wrong places, 

We have just about ----------- 

All our life-support spaces 



Doomsday Map and GIS Day 2009 

For GIS Day 2009 at the University of Ottawa, presentations to elementary 

and secondary school students included slides about the Doomsday Map 

and the Lament (http://www.geomatics.uottawa.ca/gaw09/index.html).   

Questions to illustrate the importance of knowing about and having respect 

for geography: 

 

 Where are we to put our garbage? 

 Where do we grow food? 

 Where do we obtain clean water? 

 Where do immigrants locate in Canada? 

 Where do we intensify in order not to sprawl? 

 Where do we locate the mass transit lines? 

http://www.geomatics.uottawa.ca/gaw09/index.html


Doomsday Map and GIS Day 2009 

More questions to illustrate the importance of knowing about and having 

respect for geography: 

 

 Where are the most dangerous intersections? 

 Where have the glaciers gone? 

 Where are the sources of airborne pollutants? 

 Where are residents to shop if the area loses its food store? 

 Where should the new bridge be located? 

 Where does the wildlife go if the wetland is drained? 



Another look at Doomsday Map Headlines                                                                          

Circa 25 Years Later:  How Well Are We Doing Now? 

National climate assessment: 15 arresting images of climate change now and in 

the pipeline. The Washington Post. May 6, 2014. 

Thousands march to draw attention to global warning. Associated Press. 

September 9, 2014. 

Scientists trace extreme heat in Australia to climate change. NY Times. 

September 29, 2014. 

Climate change threatens birds, pushes them north -- 314 North American bird 

species at risk due to climate change, report finds.  CBC News Posted: 

September 10, 2014. 

Global warming’s warning signs – Nine of 16 extreme weather events in 2013 

blamed on human action. Associated Press. September 30, 2014. 

http://www.cbc.ca/news/cbc-news-online-news-staff-list-1.1294364


Another look at Doomsday Map Headlines                                                                          

Circa 25 Years Later:  How Well Are We Doing Now? 

Farmland loss is forever. Richmond News. June 4, 2014. http://www.richmond-

news.com/opinion/letters/farmland-loss-is-forever-

1.1114267#sthash.MpAicrqv.dpuf 

USDA data shows rate of farmland loss slows.  Southern Maryland News Net. 

February 22, 2014. http://smnewsnet.com/. 

China says one-fifth of its farmland is polluted. The Japan Times. April 15, 2014.  

A new approach is needed to curb the loss of farmland.  Guelph Mercury. 

www.guelphmercury.com. July 14, 2014. 

Iowa is getting sucked into scary vanishing gullies. Mother Jones.  February 7, 

2014. http://www.motherjones.com/tom-philpott/2014/02/iowas-vaunted-farms-

are-losing-topsoil-alarming-rate 
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Another look at Doomsday Map Headlines                                                                          

Circa 25 Years Later:  How Well Are We Doing Now? 

California’s doomsday droughts. LA. Times. February 25, 2014. 

California drought: San Joaquin Valley sinking as farmers race to tap aquifer. San 

Jose Mercury News. March 29, 2014. 

China wakes up to its water crisis -- More than 70 per cent of China’s rivers and 

lakes are polluted and almost half may contain water that is unfit for human 

consumption or contact. Toronto Star. May 12, 2014. 

Former ag secretary addresses water issues, aquifer depletion. Lawrence 

Journal-World. January 5, 2014. 

Dry argument: Australia's drought policy dilemma. ABC Rural. February 24, 2014.  



Another look at Doomsday Map Headlines                                                                          

Circa 25 Years Later:  How Well Are We Doing Now? 

Groundwater depletion sinks portions of Cedar Valley. Deseret News. March 31 

2014. 

North Carolina: Lawmakers pass coal ash restrictions. Associated Press. August 

21, 2014. 

The threats to our drinking water. NY Times. August 5, 2014. 

4 states confirm water pollution from drilling. Associated Press. January 05, 2014. 

Water scarcity could limit the spread of fracking worldwide. Vox. September 2, 

2014. 

Climate change and health: drinking water in decline. The Globe and Mail.  April 

29. 2014.  



Another look at Doomsday Map Headlines                                                                          

Circa 25 Years Later:  How Well Are We Doing Now? 

Air pollution kills 7 million people every year, World Health Organization finds. Huff 

Post. March 3, 2014. 

10 million Canadians at risk from exposure to traffic pollution: researchers. CTV 

News. October 21, 2014. 

Bad air day: Pollution in our cities now so bad healthy people are at risk of harm. 

Mirror.  March 25, 2014. 

Taking on the rising death toll from traffic & pollution. The World Bank. 

http://www.worldbank.org/en/news/feature/2014/03/31/taking-on-the-rising-death-

toll-from-traffic-pollution. March 31, 2014.  

http://www.mirror.co.uk/by-date/25-03-2014
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Sentinel satellite spies ice cap speed-up. Melting at one of the largest ice caps on 

Earth has produced a big jump in its flow speed, satellite imagery suggests. BBC 

News. May 8, 2014. http://www.bbc.com/news/science-environment-27330321. 

Canada, Russia, Brazil lead world in old-growth forest loss. news.mangobay.com. 

September 4, 2014. 

As forests are cleared and species vanish, there’s one other loss:  a world of 

languages. The Guardian/The Observer. June 8, 2014. 

Carbon loss from tropical forests ‘underestimated’. BBC News.  May 21, 2014. 

http://www.bbc.com/news/science-environment-27506349. 

Congo Basin deforestation contributes to rising regional temperatures. Nature 

World News. April 15, 2014. 

http://www.news.mangobay.com/
http://www.bbc.com/news/science-environment-27506349
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The fast-melting Arctic ice cap could have a big impact on weather patterns -- 

NASA: "Over one million square miles of ice has melted since 1970”. ABC News. 

August 22, 2014.  

Arctic ice cap in a ‘death spiral’. The Australian (From: The Times.) September 22, 

2014.  

 Prized pollinators: Honey bee population faces serious decline. NBC News. July 

10, 2014. 

UK faces food security catastrophe as honeybee numbers fall. The Guardian. 

www.theguardian.com. Environment › Bees. January 8, 2014. 

Loon’s future is precarious. Ottawa Citizen. September 9, 2014 

 

http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=18&cad=rja&uact=8&ved=0CEoQFjAHOAo&url=http://www.theguardian.com/environment/2014/jan/08/uk-food-security-honeybees&ei=4x4iVPf7D4adyATD_4KQBw&usg=AFQjCNHxRn7p9WCwc93Jb051MuFDCU3uaA&bvm=bv.75775273,d.b2U
http://www.theguardian.com/
http://www.theguardian.com/environment
http://www.theguardian.com/environment/bees
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Anger and confusion after worst disaster in Canadian mining history darkens 

B.C. town. National Post.  September 12, 2014. 

Stirring up forgotten lead: Smelters across US at risk from tornadoes, floods, 

quakes. Environmental Health News. May 21, 2014. 

http://www.environmentalhealthnews.org/ehs/news/2014/may/smelters-and-

natural-disasters 

How dirty coal foretold West Virginia's disaster -- Residents have warned about 

coal-cleaning chemicals for years. Will feds finally investigate state agencies? Al 

Jazeera America. January 14, 2014.  

Federal government says oil and gas well oversight needs improvement.  

Associated Press. May 14, 2014.  

Federal oil, gas rules kept secret – Canada will miss greenhouse gas target, 

environment czar says. Ottawa Citizen.  October 8, 2014. 

http://www.environmentalhealthnews.org/ehs/news/2014/may/smelters-and-natural-disasters
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Just how far will American urban sprawl spread? Farmland, grasslands and forest 

are all expected to be converted to urban use as US cities sprawl over the next 50 

years, reports Conservation Magazine. The Guardian. August 05, 2014. 

Why haven't China's cities learned from America's mistakes? Faceless estates. 

Sprawling suburbs. Soulless financial districts. Discredited elsewhere as fostering 

the worst kind of urban angst, these are the vogue in China – but change could be 

afoot. The Guardian. August 20, 2014. http://www.theguardian.com/uk 

Fears of urban sprawl pose problems for Lincoln area villages. Lincolnshire Echo. 

September 26, 2014 http://www.lincolnshireecho.co.uk/Fears-urban-sprawl-pose-

problems-village-people/story-22978231-detail/story.html#ixzz3EQTrkUIo  

http://conservationmagazine.org/2014/08/just-how-far-will-urban-sprawl-spread/
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http://www.lincolnshireecho.co.uk/Fears-urban-sprawl-pose-problems-village-people/story-22978231-detail/story.html
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http://www.lincolnshireecho.co.uk/Fears-urban-sprawl-pose-problems-village-people/story-22978231-detail/story.html


Questions Investigating the Role of GIS in Decisions 

Affecting the State of Land, Water, and Air Resources 

QA.  Was GIS a factor in lessening, mitigating, terminating etc., previous abuses  

         of land, water, or air resources? 

 

QB.  Did GIS support or promote continuation of previous abuses of land, water,  

         or air resources? 

 

QC.  Did GIS support or promote abuses of land, water, or air resources in ways  

         that did not exist 25 to 30 years ago? 

 

QD.  For abuses of land, water, or air resources that might have occurred post- 

        1990, but were prevented or avoided due to interventions by governments,  

         businesses, or individuals, did GIS contribute to the interventions? 

 

  



Comments on Popular Literature Materials                                                                             

Regarding Oversight Agency Productions 

1. Private sector corporations and government line departments rarely 

rush to publicly admit to committing or aiding and abetting abuses of 

land, water, and air resources.  

 

2. When it comes to abuses of land, water, and air resources arising 

since 1990, we tend to learn about them from oversight agencies 

which are (purportedly) independent of “political strings”, and whose 

mandate is to inform about matters of public interest.  

 

  



A Short, Short List 

of Oversight Agencies with Responsibilities for 

Informing about the State of Land, Water, and Air Resources (1) 

1. Alberta Environmental Monitoring, Evaluation and Reporting Agency (Canada) 

2. Bureau of Land Management (USA) 

3. California Office of Spill Prevention and Response (USA) 

4. Climate and Pollution Agency (Norway) 

5. Commissioner of the Environment and Sustainable Development (Canada) 

6. Environmental Protection Agency (USA) 

7. European Environment Agency (EU) 



A Short, Short List 

of Oversight Agencies with Responsibilities for 

Informing about the State of Land, Water, and Air Resources (2) 

8. Federal Environment Agency Soil Protection Commission (Germany) 

9. International Joint Commission (water) (Canada, USA) 

10. Intergovernmental Panel on Climate Change (UN) 

11.Ministère du Développement durable, de l’Environnement et de la Lutte contre 

les changements climatiques (Québec, Canada)     

12.Ministry of Infrastructure and the Environment (Netherlands) 

13.National Commission of the Environment (Chile) 

14.National Institute of Health Sciences (Japan) 

http://www.umweltbundesamt.de/boden-und-altlasten-e/kbu/index.htm
http://www.umweltbundesamt.de/boden-und-altlasten-e/kbu/index.htm


A Short, Short List 

of Oversight Agencies with Responsibilities for 

Informing about the State of Land, Water, and Air Resources (3) 

15.National Water Commission (Australia) 

16.Northern Pipeline Agency (Canada) 

17.Office of Management and Budget (USA) 

18.Public Ministry (Brazil) 

19.Soil Conservation Service (Iceland) 

20.Virginia Department of Environmental Quality (USA) 



Significance of Oversight Agencies 

The requirement to inform on many aspects of abuse or 

stewardship of land, water, and air resources falls within the 

purview of oversight agencies.  

 

It is most likely that reports of these agencies contain a great deal 

of geographic data, geographic information, and/or geographic 

knowledge about the state of land, water, and air resources in 

their respective jurisdictions.  



Oversight Agencies and  

Popular Literature Reports 

The qualifying question is whether the agencies were the sources for 

popular literature productions since 1990. The more specific questions for 

which we seek answers from oversight agencies are:   

          Did GIS support or promote abuses of land, water, or air resources  

          in ways that did not exist 25 to 30 years ago?  

And, 

          For abuses of land, water, or air resources that might have occurred   

          post-1990, but were prevented or avoided due to interventions by  

          governments, businesses, or individuals, did GIS contribute to the  

          interventions? 



Oversight Agencies and Popular Literature 

Reports: Lessons from the United Nations 

The United Nations has huge oversight responsibilities, including 

those involving land, water, and air resources. Review of numerous 

publications, including “United Nations: Poor data, weak agencies 

hamstring environmental oversight” suggests that oversight 

agencies and the GIS community could mutually benefit from 

collaborating on how to use the retrospective approach to mine for 

both GIS nuggets and action-oriented environmental 

enlightenment. 

 



Retrospective Mining for GIS Nuggets Includes Seeking                                                          

“Good News and Bright Futures” Stories as                                                       

Contributions to the Stewardship Map 

Headlines and stories of particular interest are: 

 Geography-based; 

 Deal with a significant matter of public interest;  

 Involve the care or stewardship of land, water, or air resources; 

 Represent a general thought, hoped-for-future wish, election promise,  

    letter-to-editor comment, etc., with a brighter future orientation;  

 Represent a significant departure from past practices, which prompts      

    questions about why and how the shift occurred,    

And, most importantly for this project,  

 Represent a potential source to be mined for GIS nuggets. 

 



A Short List of Imagined Good News Headlines about the                                                            

Care (Stewardship) of Land, Water, and Air Resources 

Midwest aquifer recharging rate best in a decade  

Algae blooms decrease across Mexico 

Tailings dams in Australia checked, no leaks 

Ottawa beaches now open after decades of run-off pollution  

Another great salmon run for Washington’s Pristine River 

Strategic greening reduces urban flash flood impacts in India 

Zoning now precludes building in Mississippi River flood plain 

ATV group promotes saving Vermont’s environmentally sensitive lands  

World Bank allocates $50 billion in 3-year plan for rainforest preservation  

Convictions on clear-cutting mean jail time for executives in Malaysia 



More Imagined Stewardship Map Stories 

U.N. congratulates Equatorial Africa for national forest reserve program 

Soil erosion remedies working in Illinois and Wisconsin 

Prime farmland designated sole highest and best land use in Finland 

Japan’s prime agricultural land reserves expanded 

Natural habitat loss in Germany cut for third straight year 

Loons returning to Minnesota  

Critters now “roaming old stomping grounds” in the Maritimes 

Urban sprawl thing of the past in more of China’s metro regions 

Smart intensification key to Nashville’s sprawl turnaround  

Agency uses geographic index to direct urban development in Brazil 

Integrated land use and transit planning cuts demand for roads in B.C. 



More Imagined Stewardship Map Stories 

Worldwide, commuter vehicle use declines, air pollution levels drop  

Paris leader in sustainable transport: Wins Challenge Cup  

In landmark decision, New Mexico court accepts GIS standard of care evidence  

Clear skies in Ontario signal drop in pollution from coal-burning plants 

Vigorous enforcement of 3R policy extends NYC landfill life by 35 years  

Glaciers and ice caps expanding, ocean levels lowering 

Insurance companies impose new limits on building in harm’s way  

Republicans enthusiastically endorse Obama’s Green Initiative 

Renewable energy supply growing rapidly across Europe 

Switzerland enshrines stewardship principle in law   

Google hosts worldwide Stewardship Map program 

 



Questions for Ascertaining the Reasons behind 

the Change from Abuse to Care of Land, Water, and 

Air Resources, and the Role of GIS 

1. Who caused the change from abuse to care to occur? 

Was GIS a factor? 

2. What caused the change from abuse to care to occur? 

Was GIS a factor? 

3. Why did the change from abuse to care occur?                         

Was GIS a factor? 

4. When did the change from abuse to care occur?                      

Was GIS a factor? 

5. Where did the change occur?                                                 

Was GIS a factor? 

6. How did the change occur?                                                    

Was GIS a factor? 

 



Suggested Core Questions to Guide Using                                                                    

the Retrospective Approach to Mine the Doomsday and 

Stewardship Headlines/Stories for GIS Nuggets 

Four basic relationship statements (R1, R2, R3, and R4) about 

situations and patterns are derived from the doomsday and 

stewardship headlines. Each relationship statement is 

accompanied by several questions to guide retrospectively 

searching the popular literature for GIS nuggets.  

 



Basic Land, Water, or Air Abuse and Care Relationships, 

1990- 2015, and Questions to Guide 

Mining for GIS Nuggets 

R1. There was apparent land, water, or air abuse in 1990, and  

       there is apparent land, water, or air abuse now. Over the years, 

    Was GIS used?   

    If yes, did GIS fail? 

  Why did GIS fail? 

  If GIS was not used, why not? 

 



Basic Land, Water, or Air Abuse and Care Relationships, 

1990- 2015, and Questions to Guide 

Mining for GIS Nuggets 

R2. There was apparent land, water, or air abuse in 1990, and  

       there is apparent land, water, or air care now. Over the years, 

 Was GIS used?  

 Did it support the abuse-to-care change?  

 If yes, how?  

 



Basic Land, Water, or Air Abuse and Care Relationships, 

1990- 2015, and Questions to Guide 

Mining for GIS Nuggets 

R3. There was apparent land, water, or air care in 1990, and there   

       is apparent land, water, or air abuse now. Over the years, 

 Was GIS used?  

 Did it fail?  

 Why did GIS fail? 



Basic Land, Water, or Air Abuse and Care Relationships, 

1990- 2015, and Questions to Guide 

Mining for GIS Nuggets 

R4. There was apparent land, water, or air care in 1990, and there  

       is apparent land, water, or air care now. Over the years, 

 Was GIS used?  

 If yes, how was it used?  



The Power of R1, R2, R3, and R4: 

General Aspect 

Because of their general nature, relationships R1, R2, R3, and R4 

and the questions can apply to single jurisdictions or to multiple 

jurisdictions. 



The Power of R1, R2, R3, and R4: 

Timeframe Aspect 

R1, R2, R3, and R4 can be used without loss of generality in 

whatever timeframe is supported by the popular literature, that is, 

from days, weeks, months, and years, to decades. 



The Power of R1, R2, R3, and R4: 

Linking Past, Present, and Future 

Because of the general design of the relationships connecting 1990 

and 2015, in principle they can be used to examine connections 

between headlines and stories in 2015 and those published in 

years subsequent to 2015.  



The Power of the Popular Literature   

KEEPS THE BIG PICTURE IN FOCUS                                                                       

OVER TIME AND SPACE 

 

The popular literature is a report card on how well we are caring for our 

land, water, and air resources, and recalling the Doomsday Map project of 

25 years ago prompts important questions about whether GIS had 

anything to do with the situations described in R1, R2, R3, or R4, and, 

ultimately, the resultant effects on GIS technology, GIScience methods, 

techniques, or operations, and the uses of GIS and GIScience.  
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The Role of 

Federal Agencies 

in Directing the 

Research Agenda: 

 A TIGER Case 

Study 

Tim Trainor 

U.S. Census Bureau 



The Need for TIGER 

 Problem: Inconsistent maps, address lists, and 
geographic areas 

 Solution: A single source from which all 
products would emanate 

 



National Processing 

Center Preparing for 

the Census 



The Path Forward 
 Contracted with SPAD 

to determine the 
feasibility of scanning 
existing cartographic 
products  

 Census prepared 
manual digitizing 
specifications to 
digitize the 56,000 
1:24,000-scale 
topographic 
quadrangles for the 
lower 48 states. 
 
 

 



Working with USGS 

 Process: 
 USGS started collection of 1:100,000 DLGs 

 Tested feasibility of using 1: 100,000-scale to make larger 
scale maps for Census needs 

 Census committed to use DLG for base of TIGER  

 USGS changed production procedures to align with Census 
needs 

 The focus for Census was on relative accuracy rather 
than positional accuracy, but the data capture process 
did adhere to National Map Accuracy standards. 

   



Research and Planning 

 Database content 

 Database Structure 

 Topology 

 

 Quadtrees 

 UMd – Samet 

 



Census Geographic Areas 



Plans for TIGER 

 20 year resource to initially support the 1990 
Census 

 No plan for a public product 

 First public product produced for Columbia, 
Missouri 

 Positive response led to the development of 
TIGER/Line 

 



 



Creating the Master Address File 

 1970 – First mail-out/mail-back census 
 Purchased residential address lists from commercial 

vendors 

 Prelisting 

 Help from the USPS 

 1990 - Address Control File used as the starting 
point 
 The Census Address List Improvement Act of 1994 

 USPS updates from the Delivery Sequence File (DSF) 
beginning in 1995 

 Geographic partnership programs for tribal and local 
governments 

 Address Listing and Block Canvassing 

 

 



Text Placement: A Retrospective 

 

 

A Program for Automated Name Placement   

by  

John Ahn and Herb Freeman 



Collaborative Review and 

Validation of the Proposed DLG 

and TIGER Conceptual Models 

Airlie House 



A Change in Methodology 

Prior to 
1960 

• Door to door 
enumeration 

1960 

• First mail-out 
census 

• USPS 
delivered a 
questionnaire 
to every 
household on 
their routes 

• Enumerators 
collected the 
completed 
forms 

1970 

• Census 
created an 
address 
register for 
densely 
populated 
USPS routes 

• First mail-
out/mail-back 
census 

• Urban areas 
mailed back 
their forms; 
rural area 
forms were 
collected by 
enumerators 

 

1980 

• ~95% of the 
U.S. 
population is 
now included 
in the mail-
out/mail-back 
census 

• Address list 
created from 
the ground-up 

1990 

• First use of 
TIGER 

• Address list 
created from 
the ground-up 

2000 

• Birth of the 
MAF 

• MAF/TIGER 
Enhancement 
Project 

• 1990 Address 
list was used 
as a starting 
point 

• Began 
receiving the 
DSF from the 
USPS 

2010 

• Continuous 
update of the 
MAF to 
support the 
ACS 

• Address 
canvassing 
covered the 
entirety of the 
U.S. prior to 
Census day 

2020 

• Introduction 
of Targeted 
Address 
Canvassing 
and the 
Geographic 
Support 
System 
Initiative  
(GSS-I) 



Big Ideas and Challenges: 

Institutional Arrangements 

 United Nations Global Geospatial Information 
Management 
 How geospatial information can be used to help 

respond to global issues  
 Decision Making 

 Peacekeeping 

 Climate Change 

 Working across agencies and departments 
 Voluntary vs. legislated 

    

 



Big Ideas and Challenges:  

Policy Implications 

 Privacy 

 Confidentiality 

 Coordination 

 Partnerships 



Big Ideas and Challenges: 

Budget Considerations 

 Should government fund national initiatives? 

 Good idea vs required cost savings 

 The process… 



Big Ideas and Challenges:  

Data 

 Sustainability Indicators and Metric Ad-hoc 
Interagency Group 
 UN Statistical Commission Process & Meeting;  

 UN General Assembly post 2015 development agenda 
process and Statistical Commission FOC Group;  

 “Data Revolution” Expert Panel and US Working Group 
process;  

 System of Environmental and Economic Accounts process;  

 UN Global Geospatial Information Management Initiative 
(GGIM) process;  

  GEO/GEOSS engagement 

 



Big Ideas and Challenges: 

Technology 

 Perception vs reality 

 Needs to be reactive  

 



Thank you 

Tim Trainor  

US Census Bureau 
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Overview of Overview Agency Mandate 

The Commissioner of Environment and Sustainable Development 

(CESD) is a Government of Canada oversight agency. CESD 

reviews and evaluates federal department and agency progress 

in developing and implementing strategies to serve and promote 

sustainable development (which applies to both the built and the 

natural environments); and, CESD also oversees the 

environmental petitions process involving citizens.  

 



Information is Power: Beyond the Rhetoric 

This paper discusses CESD’s mandate, its annual Reports to 

Parliament, and the focus of the Reports on the importance of 

information which is to be collected and processed by federal 

departments and agencies, and then used to monitor and analyze 

environmental and sustainable situations and processes, as well 

as to direct and support policy, program, and strategy decisions, 

and to communicate with citizens on environmental and 

sustainable development challenges, opportunities, issues, 

options, and initiatives. 

 



General Finding from Popular Literature Research 

The paper concludes that CESD Reports to Parliament are an 

important body of literature to be mined for GIS nuggets. 

 



Presentation Structure 

The three pillars of the retrospective research design are 

outlined, and then the presentation demonstrates that oversight 

agencies are potential sources of GIS nuggets themselves, and 

are also likely to be sources of intelligence about real and 

potential GIS nuggets resident in the policies, plans, programs, 

and operations of federal agencies subject to oversight.  

 



Figure 1. GIS Nuggets Defined 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 



Table 1. Illustrative nuggets derived from using the 

retrospective approach to examine “the Literature” 

 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 



Table 2. Bodies of literature and  

other productions to mine for GIS nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 

 
(After: Wellar, B. 2005. Geography and the Media: Strengthening the Relationship. Ottawa: Canadian 

Association of Geographers, Canadian Royal Geographical Society and the Canadian Council on 

Geographic Education. http://www.ccge.ca) 

http://www.ccge.ca/


Why Oversight Agency Literature? 

The reasons for selecting oversight agency literature for a colloquium 

topic arose while writing the paper, Abuse v. Care of Land, Water, and 

Air, 1990-2015:  The Doomsday Map Concept as a Compelling 

Argument to Retrospectively Mine the Popular Literature for GIS 

Nuggets. As stated,   

“… in the case of case of abuses of land, water, and air resources 

arising since 1990, we tend to learn about them from oversight 

agencies which are (purportedly) independent of “political strings”, 

and whose mandate is to inform about matters of public interest.”  

 



Exhibit 1. Statement Describing the Commissioner of the                             

Environment and Sustainable Development 

The Commissioner of the Environment and Sustainable Development provides 

parliamentarians with objective, independent analysis and recommendations 

on the federal government’s efforts to protect the environment and foster 

sustainable development. 

The Commissioner conducts performance audits, and is responsible for 

assessing whether federal government departments are meeting their 

sustainable development objectives, and overseeing the environmental 

petitions process. 

 



Exhibit 2. Sustainable Development Strategies 

At the 1992 Earth Summit in Rio de Janeiro, Canada committed to developing 

national strategies for sustainable development by making selected federal 

departments and agencies responsible for sustainable development. The aim 

was to ensure that environmental, economic, and social considerations would 

be systematically taken into account in their decision making, and lead to 

changes in policies, programs and operations that would further sustainable 

development. 

 



Exhibit 3. Departmental Sustainable Development Strategies 

The Commissioner of the Environment and Sustainable Development 

assesses the quality of departmental sustainable development strategies and 

whether the plans set out in the strategies have been implemented. The 

results are presented in various reports of the Office of the Auditor General of 

Canada, including the Commissioner’s reports to the House of Commons. 

 

http://www.oag-bvg.gc.ca/internet/English/parl_lp_e_901.html


Table 3. Canada’s Federal Departments and Agencies Required 

to Prepare a Sustainable Development Strategy 

and Respond to Environmental Petitions (1) 

1. Agriculture and Agri-Food Canada 
2. Atlantic Canada Opportunities Agency 
3. Canada Border Services Agency 
4. Canada Economic Development for Quebec Regions 
5. Canada Revenue Agency 
6. Canadian Heritage 
7. Canadian International Development Agency 
8. Citizenship and Immigration Canada 
9. Environment Canada 
10. Finance Canada, Department of 
11. Fisheries and Oceans Canada 
12. Foreign Affairs and International Trade Canada 
13. Health Canada 

 

 

http://www.agr.gc.ca/policy/environment/pdfs/sds/sds4_e.pdf
http://www.agr.gc.ca/policy/environment/pdfs/sds/sds4_e.pdf
http://www.agr.gc.ca/policy/environment/pdfs/sds/sds4_e.pdf
http://www.agr.gc.ca/policy/environment/pdfs/sds/sds4_e.pdf
http://www.acoa-apeca.gc.ca/English/publications/ParliamentaryReports/Pages/SustainableDevelopmentStrategy20072010.aspx
http://www.cbsa-asfc.gc.ca/agency-agence/reports-rapports/sds-sdd/sds-sdd-07-09-eng.html
http://www.dec-ced.gc.ca/eng/publications/agency/strategie.html
http://www.cra-arc.gc.ca/E/pub/xi/rc4087/rc4087-01-11e.html
http://www.pch.gc.ca/pc-ch/publctn/sdd-sds/2011-12/index-eng.cfm
http://www.acdi-cida.gc.ca/INET/IMAGES.NSF/vLUImages/Sustainable_development/$file/Sustainable Development Strategy2007%E2%80%932009.pdf
http://www.cic.gc.ca/english/pdf/pub/SDS-2007e.pdf
http://www.oag-bvg.gc.ca/internet/English/target=
http://www.fin.gc.ca/purl/susdev-eng.asp
http://www.dfo-mpo.gc.ca/sds-sdd/2007-2009/sds2007-2009_e.pdf
http://www.international.gc.ca/trade/sd-dd/Agenda2007/pdf/agenda_2007-en.pdf
http://www.hc-sc.gc.ca/ahc-asc/activit/sus-dur/2011-2014-strateg-eng.php


Table 3. Canada’s Federal Departments and Agencies Required 

to Prepare a Sustainable Development Strategy 

and Respond to Environmental Petitions (2) 

14. Human Resources and Skills Development Canada 
15. Indian and Northern Affairs Canada 
16. Industry Canada 
17. Justice Canada, Department of 
18. National Defence 
19. Natural Resources Canada 
20. Parks Canada 
21. Public Health Agency of Canada 
22. Public Safety Canada 
23. Public Works and Government Services Canada 
24. Transport Canada 
25. Treasury Board of Canada Secretariat 
26. Veterans Affairs Canada 
27. Western Economic Diversification Canada 

 

http://www.hrsdc.gc.ca/en/cs/fas/as/sds/sdd.shtml
http://www.ainc-inac.gc.ca/enr/sd/pubs/sd0710/sd0710-eng.asp
http://strategis.ic.gc.ca/epic/internet/insd-dd.nsf/en/h_sd00521e.html
http://www.justice.gc.ca/eng/pi/sd-dd/rep-rap/07_09/toc-tdm.html
http://www.vcds-vcemd.forces.gc.ca/sites/page-eng.asp?page=10435
http://www.nrcan.gc.ca/sustainable-development/strategy-2007/2442
http://www.pc.gc.ca/docs/pc/strat/sdd-sds-2007/index_e.asp
http://www.phac-aspc.gc.ca/publicat/sds-sdd/pdf/sds-sdd2_e.pdf
http://www.publicsafety.gc.ca/abt/dpr/sds-eng.aspx
http://www.tpsgc-pwgsc.gc.ca/dd-sd/strategies/index-eng.html
http://www.tc.gc.ca/eng/policy/acs-sd-menu.htm
http://www.tbs-sct.gc.ca/report/orp/2006/sds-eng.asp
http://www.vac-acc.gc.ca/clients/sub.cfm?source=department/reports/sds2007/pdf
http://www.wd.gc.ca/eng/57.asp


De Facto Geography at the Federal Level 

In view of the fact that each of the 27 departments or agencies has direct or 

indirect responsibility for some geographically distributed element of the 

natural or built environment, each of them is a potential  source of GIS 

nuggets which serve one or more of the M1, M2, or M3 missions in Figure 1. 

 



Exhibit 4: Reports to Parliament by the Commissioner 

of the Environment and Sustainable Development 

2014 Fall Report of the Commissioner of the Environment and Sustainable 

Development 

2013 Fall Report of the Commissioner of the Environment and Sustainable 

Development 

2012 Fall Report of the Commissioner of the Environment and Sustainable 

Development 

1999 May Report of the Commissioner of the Environment and 

Sustainable Development 

 

http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201410_e_39845.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201410_e_39845.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201311_e_38658.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201311_e_38658.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201212_e_37708.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_201212_e_37708.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_199905_e_1141.html
http://www.oag-bvg.gc.ca/internet/English/parl_cesd_199905_e_1141.html


Technical Expertise Factor 

Reports from oversight agencies are frequently the most technically 

sophisticated of all documents published for public consumption by 

government agencies. 

 



Skills Required to Mine Oversight Agency and 

CESD Reports for GIS Nuggets 

Expertise in GIS and GIScience, and a combination of: graduate-level courses 

in research methodology; experience in both client-driven and curiosity-driven 

research; a stint in a federal or provincial agency that involved participation in 

program or policy activities; experience in evaluating research proposals; and 

an education and training background in the subject matter domain of the 

CESD production being mined for GIS nuggets.  

 



Ideas for Mining CESD Reports in  

Search of GIS Nuggets 

Excerpts from the 1999 CESD Report to Parliament are accompanied by 

comments on how to mine that document (and subsequent CESD reports to 

Parliament) for GIS nuggets. To assist in tracking who wrote what, materials 

from the 1999 Report to Parliament are black and italicized, and my comments 

are red and plain text. 

 



Excerpt A. Federal-provincial agreements 

to protect the environment 

The federal government has entered into environmental partnership 

agreements with the provinces to reduce overlap and duplication. The seven 

agreements we audited cover activities such as inspection, enforcement, 

monitoring and reporting …  

 



Comment A1 

Spatial data files, maps, or other spatial records were possibly part-and-parcel 

of every federal-provincial agreement. If so, they are a pertinent basis for 

measuring progress in subsequent years, and could be models for other 

countries considering such agreements. If not, what was the thinking about 

how impact assessments would be done without a spatial data base to record 

spatial phenomena,  and to monitor and analyze changes to spatial 

distributions over time?  

 



Comment A2 

The literature on impact assessment began more than 30 years prior to 1999, 

so this Report raises important questions about the state of GIS technology 

and GIScience, and their uses, across all federal agencies considered in the 

1999 Report.  

 



Excerpt B. A work in progress 

Departments are now in the early stages of turning their strategies into action. 

They are making progress in delivering on their commitments. However, the 

quality of the information they have provided varies widely among 

departments….  

 



Comment B1 

How long does it take? Canada began down the environmental assessment 

and sustainable development paths more than 20 years prior to the 1999 

Report. Further, Canada was an international leader in the design, 

development, and use of geographic information systems technology and 

GIScience methods, techniques and operations well before 1999.  

 



Comment B2 

GIS nuggets could reside in hard questions put directly to CESD as well as to 

federal departments and agencies about the kinds of spatial data files, maps, 

and other spatial records, as well as GIS technologies and GIScience 

capabilities that the departments put in place in 1999.  

 



Excerpt C. Sustainable development challenges 

At the 1997 special session of the United Nations General Assembly… the 

international community expressed deep concern that overall global trends 

had worsened in the five years since the Rio Earth Summit. Greenhouse gas 

emissions, toxic pollution and solid waste were increasing; renewable 

resources like fresh water, forests, topsoil and fisheries were being overused; 

and the gap between the rich and the poor was growing.  

 



Comment C1 

There is a high degree of correspondence between the messages presented 

in the 1989-1990 Doomsday Map headlines of land, water, and air abuses, the 

unsustainability themes of the Earth Summit in 1992, the concerns about 

global trends expressed at the special session of the UN General Assembly 

1997, and the gaps between abusing and caring for land, water, and air 

resources in 2015. 

 



Comment C2 

Most significant with regard to mining for GIS nuggets is the high degree of 

correspondence in the variables used to define and measure sustainability, as 

well as in the awareness that geography is a central part of defining, 

measuring, and representing sustainability situations and processes, including 

the shifts from abusing to caring for land, water, and air resources. 

 



Comment C3 

In order to “demonstrate measurable progress toward sustainable 

development”, federal departments and agencies would have incorporated 

GIS technology and GIScience methodology in their data, information, and 

knowledge development and reporting procedures. If so, then the 1999 Report 

to Parliament points to federal departments and agencies as highly likely 

rather than just potential sources of GIS nuggets. And, CESD could also be a 

continuing source of GIS nuggets if it pursues this theme in future reports.  

 



Excerpt D. This year’s Report 

This Report maintains our focus on the challenges the federal government 

faces in dealing with environmental and sustainable development issues. It 

illustrates that unsustainable development is not simply a distant global 

problem: it affects us where we live and where we work. How we manage 

sustainable development issues has important economic, social and 

environmental consequences. 

 



Comment D1 

The key word in Excerpt D is “where”, as in the statement “…unsustainable 

development is not simply a distant global problem: it … affects us where we 

live and where we work”.  

 



Comment D2 

Recalling Comment C2, the concepts of sustainable development or 

unsustainable development are expressed by variables, and those of a 

geographic nature can be dependent or independent variables, depending 

upon the research design, reporting design, etc. This statement in the 1999 

Report could be a catalyst for federal initiatives that produced nuggets 

pertinent to missions M1, M2, and/or M3 in Figure 1.  And, CESD could also 

be a continuing source of GIS nuggets if it pursues this theme in future 

reports.  

 



Excerpt E. The Arctic - A Barometer  

of Global Environmental Change 

To meet Canada's environmental commitments in the Arctic, scientists and 

program managers have been struggling with many of the same challenges 

discussed elsewhere in this report: building a solid information base through 

scientific research and monitoring… 

 



Comment E1 

Given that the Arctic accounts for 40 per cent of Canada’s land mass and 2/3 

of the country’s coastline, departmental efforts to build and maintain geospatial 

data bases and undertake scientific research, policy research, geopolitical 

research, etc., would necessarily tie in with missions M1, M2, and M3 in Figure 

1. It therefore follows that departments would be highly likely sources of GIS 

nuggets, and CESD would also be a highly likely and continuing  source of 

GIS nuggets if it pursues this theme in future reports.  

 



Excerpt F. Implementing sustainable  

development strategies 

Monitoring and reporting on federal progress toward sustainable development 

is a key part of my mandate… Through those strategies, departments are 

being challenged to take environmental, economic and social considerations 

into account more systematically across the board - in their policies, their 

programs and their day-to-day operations. 

 



Comment F1 

The word “geography” is notable by its absence from Exhibit 11, and 

especially because in the real world “environmental, economic, and social 

considerations” do not exist in a vacuum. Rather, they are a function of real-

world situations and circumstances which are often affected directly or 

indirectly by such geographic factors, functions, and structures as: 

accessibility, adjacency, barriers,  boundaries, buffers, closeness, clusters, 

compactness, concentration, congestion, connectivity, contiguity, density, 

diffusion, dispersion, distance, elevation, encroachment, intensification, 

interaction, isolation, location, migration, mobility, morphology, movement, 

nearness, networks, patterns,  proximity, scale, segregation, separation, 

shape, sprawl, spread, territory, and topography. 

 



Comment F2 

Following from Comment F1, the CESD challenge, Through those strategies, 

departments are being challenged to take environmental, economic and social 

considerations into account more systematically across the board - in their 

policies, their programs and their day-to-day operations, the implementation 

challenge can only be fully met by intense, sustained recourse to GIS 

technology and GIScience methods, techniques, and operations.  

 



Comment F3 

The content of Excerpt F could be the catalyst for a number of GIS nuggets 

being included in productions by MPs (including cabinet ministers) from across 

Canada, as well as in productions of federal departments, and CESD itself in 

1999 and in subsequent years.   

 



Summary Comment on CESD 1999 

The 1999 Report to Parliament by CESD is a potentially rich source of GIS 

nuggets, and it also points to other sources of GIS nuggets, including federal 

departments as well as Members of Parliament who receive the CESD 

Reports. 

 



Excerpts from the 2014 CESD 

Report to Parliament 

The next slides examine remarks from the section, The Commissioner’s 

Perspective. To assist in tracking who wrote what, materials from the 2014 

Report to Parliament are black and italicized, and my comments are red and 

plain text. 

 



Excerpt G. Some progress has been made 

… the federal government is working with the province of Alberta to lay the 

groundwork for more comprehensive monitoring of the environmental effects 

of oil sands development. If this program, which is industry-funded, is fully 

implemented as planned, it will result in more frequent monitoring of more 

environmental parameters over a greater geographic [underline added] area.  

 



Comment G1 

The oil sands development situation in Alberta is only one of many federal 

actions across Canada with a geographic dimension. Questions arise about 

the methodology employed by CESD to monitor and evaluate progress by the 

federal government. 

 



Comment G2 

Does CESD maintain a geographic database or require that the federal 

government maintain such a database informing staff, MPs, and the Canadian 

public, including the media, about the extent of federal interest in matters 

geographic? 

 



Comment G3 

Do CESD Reports and/or communications to departments and agencies 

include references to GIS technology and GIScience use by CESD and/or 

federal agencies in order to meet their respective information and informing 

requirements?   

 



Excerpt H. Information for decision making 

We need sound information to ensure that the resources developed today 

yield lasting social and economic benefits without imposing unacceptable 

environmental costs in the future.…. I am concerned that, as a consequence, 

some significant projects will not be adequately assessed and that decision 

makers will therefore lack the information they require to mitigate 

environmental impacts. 

 



Comment H1 

The situation described by the Commissioner may well be regarded as 

appalling by those experienced in the matter of achieving better decisions 

through better information.  

 



Comment H2 

The Commissioner is making an excellent case for specifying and 

implementing highest order, all-that-is-needed GIS technology and GIScience 

across all federal departments and agencies having any association with 

CESD terms of reference.  

 



Comment H3 

It is now more than 15 years since the CESD operation began, and after all 

those years, not months but years, some federal departments or agencies still 

need to be pushed and prodded by CESD to get up to speed on the matter of 

information for decision making.  

 



Comment H4 

Something is seriously wrong when one of the world’s leading countries in 

information technology and geographic information systems is having such 

apparent difficulty implementing the results of its own federal R&D programs, 

some of which were launched more than 35 years ago.  

 



Excerpt I1. Engaging Canadians 

The best decisions are made when people with various perspectives sit at the 

same table, listening to each other, learning, and coming to consensus where 

possible.  

 



Comment I1 

The absence of any mention of GIS and GIScience in this section is puzzling 

to say the least. However, it is anticipated that at least a dozen of the 27 

federal departments and agencies reporting to CESD will have looked into this 

matter, and their files are likely sources of a number of GIS nuggets applicable 

to M1, M2, and especially M3 in Figure 1.    

 



Excerpt I2. Engaging Canadians 

Many stakeholders have noted that they can no longer participate 

meaningfully in federal environmental assessments because they lack the 

capacity to respond.  

 



Comment I2 

GIS technology in combination with the Internet brings the Government of 

Canada virtually close to every Canadian with access to a computer or other 

electronic communication device, which means that there is no technological 

or technical reason for most Canadians in much of the country to be precluded 

from participating in environmental assessments.  

 



Excerpt I3. Engaging Canadians 

To make the best decisions, the government needs to engage citizens and 

share information.  

 



Comment I3 

Over the years there has been steady progress in advancing GIS technology 

and GIScience, leading to major strides in accelerating the data->information-

>knowledge transform process. As a result, there are no technical or 

technological reasons for federal departments or agencies with a spatial 

aspect in their mandates to reject using GIS technology and GIScience 

methods, techniques, and operations to provide timely, comprehensive CESD-

related analog and digital data and information to Canadians from coast-to-

coast-to-coast.  



Excerpt I4. Engaging Canadians 

Without sufficient information and engagement, Canadians have fewer 

opportunities to communicate their concerns to decision makers and fewer 

opportunities to legitimize future resource development decisions. 

 



Comment I4 

The theme, “lack of sufficient information and engagement” is a common 

denominator among CESD Reports to Parliament, beginning in 1999 and 

appearing again in 2014. Question: If there are no technical or technological 

constraints to meeting a mandated obligation, why is the information and 

engagement obligation not being fully met?  

 



General Finding about CESD 

Reports to Parliament 

The comments on excerpts from the 1999 and 2014 CESD Reports to 

Parliament are more than sufficient to establish the value of mining them and 

other CESD Reports, for GIS nuggets. Further, all the Reports to Parliament 

include links to additional, relevant materials, which substantially increases 

and enriches the CESD body of literature as a source of GIS nuggets.  

 



Recommendations 

The oversight agency (CESD) reports emphasize a core theme about the 

importance of information that is to be collected and processed by federal 

departments and agencies, which leads to the recommendation that each 

Report to Parliament by the Commissioner of Environment and Sustainable 

Development, from 1999 to 2014 (and in future years) be mined for GIS 

nuggets.  
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The Power of Maps (circa 2007) 



How did we get here? 



Automating Cartography 



Mapping + Basic GIS 



Or basic GIS with very basic maps 



Garage Shops  



Crystal Palaces 



Crystal Palaces 



Crystal Palaces 



Creating new products… 



The Rise of GIS and Geospatial Data 



Triumphs 

USGS/Census Effort – 100K coverage of conterminous US 

Began 1983 – only 960/1823 quads available for digitizing 

Completed 1987 – basis of TIGER and NHD 

 



Lead to New Applications 



Geospatial Technology Moves From Palaces to 

Desktops and Beyond 

Sun SPARCstation 1 – 1989 

(Unix) 

Dell Workstation – 2005 (XP) 

Motorola Cell 

Phone – 2007 

 



The Power of Maps (circa 2007) 



How did we get here? 



Automating Cartography 



Mapping + Basic GIS 



Or basic GIS with very basic maps 



Garage Shops  



Crystal Palaces 



Crystal Palaces 



Crystal Palaces 



Creating new products… 



The Rise of GIS and Geospatial 
Data 



Triumphs 

USGS/Census Effort – 100K coverage of conterminous US 

Began 1983 – only 960/1823 quads available for digitizing 

Completed 1987 – basis of TIGER and NHD 

 



Lead to New Applications 



Geospatial Technology Moves From Palaces to 
Desktops and Beyond 

Sun SPARCstation 1 – 1989 

(Unix) 

Dell Workstation – 2005 (XP) 

Motorola Cell Phone – 

2007 

 



As Technology Costs Decrease, New 

Paradigms for Data Production Emerge 



New Producers – New Applications 



Abundant Geospatial Data –  

Progress or Chaos? 



Conducting GIScience Investigations 

• Define the Question 

• Gather Information 

• Form a Hypothesis 

• Plan the Research 

• Collect the Data 

• Organize and Analyze 
the Data 

• Draw Conclusions 

• Communicate the 
Results 

The Geographer – Johannes Vermeer, 1668 



Institutional Memory is Encapsulated 

in the Characteristics of its Data 

• In order to properly utilize data, details about 

its provenance must be well understood. 

• This is true not only of current data sources 

but especially of archival data sets and 

longitudinal studies. 

• Many factors go into determining the “fitness 

for use” of a dataset. 

 



Land Use/Land Cover example 



Anderson Level II LU/LC 



Wetlands Example 



Wetlands Example 



TIGER Roads and Loudoun Co. Roads 
Roads missing in the local roads file (shown in red) which are present in TIGER (shown in blue).  

These roads appear to be mostly private driveways. 



Metadata has the info – right? 



A Futile Quest? 

 Full histories of data collection 
and processing methods need to 
be documented and associated 
with the datasets. 

 

 Without such information, any 
conclusions drawn from utilizing 
that data may not be scientifically 
sound.  

 

 However, all this takes time, 
costs money, and requires a long 
term commitment to the effort.  

 

 In today’s society, these are all in 
short supply.  

 
Sisyphus – Titian, 1549 



Déjà Vu 

Portolan Chart: Mateus Prunes, 1559 



Questions, Comments? 

sguptill@guptillgeoscience.com 
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Summary of Mandate, Province of Ontario Oversight Agency: 

Environmental Commissioner of Ontario (ECO) 

The Environmental Commissioner of Ontario (ECO) is tasked with 

monitoring and reporting on compliance with Ontario’s Environmental Bill 

of Rights, and the government's success in reducing greenhouse gas 

emissions and achieving greater energy conservation. In addition, 

citizens can submit complaints to the ECO concerning environmental 

degradation and pollution. 

 



General Finding from Examination of                                                                           

ECO Literature  

Examination of annual reports and other productions reveal that ECO is 

a major source of information and suggestions about mining provincial 

government agencies for potential GIS nuggets involving GIS 

technology, GIScience methods, techniques and operations, and the 

uses of GIS technology and GIScience.  

 



Presentation Structure 

The three pillars of GIS retrospective research design are outlined, the 

role of ECO is summarized, and then ECO is discussed as a source of 

GIS nuggets, and as a source of intelligence about GIS nuggets resident 

in the policies, plans, programs, and operations of provincial agencies 

subject to oversight.  

 



Figure 1. GIS Nuggets Defined 

GIS nuggets are findings from the literature or other sources 

which serve three core, related missions: 

M1. Designing and developing geographic information 

       systems technology; 

M2. Defining and elaborating geographic information     

       science;  

M3. Using geographic information systems technology  

       and/or geographic information science. 



Table 1. Illustrative nuggets derived from using the 

retrospective approach to examine “the Literature” 

 

  1. New or different reasons to add to GIS technology 

  2. New or different ways to add to GIS technology 

  3. New or different reasons to add to geospatial data   

  4. New or different reasons to add to geospatial information  

  5. New or different reasons to add to geospatial knowledge  

  6. New or different ways to add to geospatial data 

  7. New or different ways to add to geospatial information 

  8. New or different ways to add to geospatial knowledge 

  9. New or different uses of GIS technology 

10. New or different uses of geospatial data  

11. New or different uses of geospatial information  

12. New or different uses of geospatial knowledge  

13. New or different uses of GIScience research methods 

14. New or different uses of GIScience research techniques 

15. New or different uses of GIScience research operations  

 



Table 2. Bodies of literature and  

other productions to mine for GIS nuggets 

  1. Corporate/Institutional-Private Literature  

  2. Corporate/Institutional-Public Literature  

  3. Learned Literature  

  4. Legal Literature   

  5. Oversight Agency Literature  

  6. Popular (Media) Literature                                                                                                

  7. Professional Literature                                                                                                   

  8. Public Interest Literature                                                                                                

  9. Regulatory Agency Literature  

10. Special Interest Literature 

11. Vested Interest Literature 

12. Other Productions 



Why Oversight Agency Literature? 

Research into oversight agencies in Canada and other countries reveals 

that the mandates of a number of them extend over many aspects of the 

natural and built environments. The reports of these agencies contain 

abundant geographic data, geographic information, and/or geographic 

knowledge about their respective jurisdictions, and the literature of 

oversight agencies is therefore a prime body of material to mine for GIS 

nuggets. 

 



Provincial-Municipal Government Relations  

 

Local governments are creatures of the provinces in Canada. As a 

result, provincial governments directly affect local government functions 

such as: land use planning and development; environmental protection; 

water and wastewater treatment; infrastructure maintenance and 

expansion; quarrying; preservation of open space; transportation 

networks involving major roads; transit; freight rail and passenger 

service; subdivision planning approvals; waste disposal; intensification; 

densification; sprawl; land zoning and/or rezoning; and energy sources 

and distribution systems.. 

 



Scope of Provincial Oversight Agencies 

 

First and foremost, their monitoring, reporting, and other tasks                                              

apply directly to provincial agencies.  

 

However, because provincial policies, plans, programs, and “political 

decisions” impact on local governments, oversight agencies similar to 

ECO by definition are obliged to broaden or extend their scope to include 

what is happening or not happening within the geographical boundaries 

of local governments across the respective provinces. 

  

 



Provincial Oversight Agencies and                                                                                            

Vertical and Horizontal Information Flow Issues 

 
How provincial governments deal with achieving horizontal information flows 

within agencies, and vertical information flows involving local governments, is a 

computer-based information systems issue with a history that began more than 

50 years ago.  

The addition of oversight agencies to the body of provincial agencies creates 

issues and questions about how geographic data, GIS technology, and GIScience 

methods, techniques, and operations are used by provincial oversight bodies to 

examine what provincial agencies are doing in regard to environmental matters.  

Issues and questions also arise about how geographic data, GIS technology, and 

GIScience methods, techniques, and operations are used to carry out the 

mandates, duties, obligations, etc., of any provincial agency that involve local 

governments in the task of  implementing, delivering,  enforcing,  etc., provincial 

legislation, policies, programs, plans, or other instruments of provincial 

governance.  

 



Comments on ECO Materials 

Exhibit 1 provides the basic terms of reference for ECO activities. Italics 

are used in the remainder of the paper to identify materials produced by 

ECO. 

 



Exhibit 1. Statement Describing the Environment 

Commissioner of Ontario (ECO) 

 
The ECO [often referred to as Ontario’s “environmental watchdog,” reports 

to the Legislative Assembly – not to a political party or to a ministry]: 
 

 Monitors and reports annually on Ontario environmental issues and  

government compliance with the Environmental Bill of Rights (EBR). 

 Monitors and reports annually on the government's success in reducing  

greenhouse gas emissions and in achieving greater energy conservation in 

Ontario. 

 Periodically produces Special Reports. 

 Helps you use and understand your rights under the EBR. 

 Serves as a clearinghouse for Applications for Review and Applications for  

Investigation made under the EBR. 

 Helps you access the Environmental Registry, which gives you information  

about the environmentally significant proposals and decisions made by Ontario 

ministries. 

 Supports a resource centre reference library, which features a large and  

     growing collection of environmental resource materials. 

 

http://www.eco.on.ca/index.php/en_US/pubs/annual-reports-and-supplements
http://www.eco.on.ca/index.php/en_US/pubs/greenhouse-gas-reports
http://www.eco.on.ca/index.php/en_US/pubs/greenhouse-gas-reports
http://www.eco.on.ca/index.php/en_US/pubs/greenhouse-gas-reports
http://www.eco.on.ca/index.php/en_US/pubs/energy-conservation-reports
http://www.eco.on.ca/index.php/en_US/pubs/special-reports
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr/apply-for-a-review
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr/apply-for-an-investigation-2
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr/apply-for-an-investigation-2
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr/apply-for-an-investigation-2
http://www.eco.on.ca/index.php/en_US/environmental-bill-of-rights/about-the-ebr/review-and-comment
http://www.eco.on.ca/index.php?page=resource-centre-library&hl=en_US


Comment on Exhibit 1 

The ’‘watchdog” role of the ECO is illustrated by the functions in Exhibit 

1, and the pertinence of ECO to the task of mining for GIS nuggets is 

demonstrated by the scope of ECO Reports revealed in Exhibit 2. 

 



Exhibit 2. ECO Issues: A Searchable Database for Reports 

of the Environmental Commissioner of Ontario (ECO) 

Aggregate Resources Act  

Climate Change Policies in Ontario 

Energy 

Environmental Assessment Act 

Biodiversity in Ontario 

Green Energy Act 

Land Use Planning 

Northern Ontario 

Waste Management 

Oak Ridges Moraine Conservation Act 

Ontario Municipal Board 

Planning Act 

Protected Areas 

Provincial Policy Statement 

Species At Risk 

Transportation 

Water Quality 

Wetlands 

Great Lakes 

Forestry 

Air Quality 

http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Climate_Change_Policies_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Energy
http://www.ecoissues.ca/index.php?title=Category:Environmental_Assessment_Act
http://www.ecoissues.ca/index.php?title=Category:Environmental_Assessment_Act
http://www.ecoissues.ca/index.php?title=Category:Environmental_Assessment_Act
http://www.ecoissues.ca/index.php?title=Category:Environmental_Assessment_Act
http://www.ecoissues.ca/index.php?title=Category:Environmental_Assessment_Act
http://www.ecoissues.ca/index.php?title=Category:Biodiversity_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Biodiversity_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Biodiversity_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Biodiversity_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Biodiversity_in_Ontario
http://www.ecoissues.ca/index.php?title=Category:Green_Energy_Act
http://www.ecoissues.ca/index.php?title=Category:Green_Energy_Act
http://www.ecoissues.ca/index.php?title=Category:Green_Energy_Act
http://www.ecoissues.ca/index.php?title=Category:Green_Energy_Act
http://www.ecoissues.ca/index.php?title=Category:Green_Energy_Act
http://www.ecoissues.ca/index.php?title=Category:Land_Use_Planning
http://www.ecoissues.ca/index.php?title=Category:Land_Use_Planning
http://www.ecoissues.ca/index.php?title=Category:Land_Use_Planning
http://www.ecoissues.ca/index.php?title=Category:Land_Use_Planning
http://www.ecoissues.ca/index.php?title=Category:Land_Use_Planning
http://www.ecoissues.ca/index.php?title=Category:Northern_Ontario
http://www.ecoissues.ca/index.php?title=Category:Northern_Ontario
http://www.ecoissues.ca/index.php?title=Category:Northern_Ontario
http://www.ecoissues.ca/index.php?title=Category:Waste_Management
http://www.ecoissues.ca/index.php?title=Category:Waste_Management
http://www.ecoissues.ca/index.php?title=Category:Waste_Management
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Oak_Ridges_Moraine_Conservation_Act
http://www.ecoissues.ca/index.php?title=Category:Ontario_Municipal_Board
http://www.ecoissues.ca/index.php?title=Category:Ontario_Municipal_Board
http://www.ecoissues.ca/index.php?title=Category:Ontario_Municipal_Board
http://www.ecoissues.ca/index.php?title=Category:Ontario_Municipal_Board
http://www.ecoissues.ca/index.php?title=Category:Ontario_Municipal_Board
http://www.ecoissues.ca/index.php?title=Category:Planning_Act
http://www.ecoissues.ca/index.php?title=Category:Planning_Act
http://www.ecoissues.ca/index.php?title=Category:Planning_Act
http://www.ecoissues.ca/index.php?title=Category:Protected_Areas
http://www.ecoissues.ca/index.php?title=Category:Protected_Areas
http://www.ecoissues.ca/index.php?title=Category:Protected_Areas
http://www.ecoissues.ca/index.php?title=Category:Provincial_Policy_Statement
http://www.ecoissues.ca/index.php?title=Category:Provincial_Policy_Statement
http://www.ecoissues.ca/index.php?title=Category:Provincial_Policy_Statement
http://www.ecoissues.ca/index.php?title=Category:Provincial_Policy_Statement
http://www.ecoissues.ca/index.php?title=Category:Provincial_Policy_Statement
http://www.ecoissues.ca/index.php?title=Category:Species_At_Risk
http://www.ecoissues.ca/index.php?title=Category:Species_At_Risk
http://www.ecoissues.ca/index.php?title=Category:Species_At_Risk
http://www.ecoissues.ca/index.php?title=Category:Species_At_Risk
http://www.ecoissues.ca/index.php?title=Category:Species_At_Risk
http://www.ecoissues.ca/index.php?title=Category:Transportation
http://www.ecoissues.ca/index.php?title=Category:Water_Quality
http://www.ecoissues.ca/index.php?title=Category:Water_Quality
http://www.ecoissues.ca/index.php?title=Category:Water_Quality
http://www.ecoissues.ca/index.php?title=Category:Wetlands
http://www.ecoissues.ca/index.php?title=Category:Great_Lakes
http://www.ecoissues.ca/index.php?title=Category:Great_Lakes
http://www.ecoissues.ca/index.php?title=Category:Great_Lakes
http://www.ecoissues.ca/index.php?title=Category:Forestry
http://www.ecoissues.ca/index.php?title=Category:Air_Quality


Comment on Exhibit 2 

As revealed by even a cursory examination of materials, there is a 

geographical aspect to all the database categories. Therefore, each 

category is a candidate to be mined for GIS nuggets which serve one or 

more of the core missions identified in Figure 1. 

 



Methodology for Mining ECO Reports                                                                                  

in Search of GIS Nuggets: A Caveat 

Oversight agencies are technically sophisticated operations, and readers 

are referred to the paper for detailed suggestions on how to mine ECO 

materials. One important design feature which warrants mentioning here 

for mindset purposes is to start with the latest ECO finding, warning, etc., 

of interest, and track the item of interest back from present or recent 

reports to prior reports. 

 



Comments on Exhibits from                                                                                

Environmental Commissioner of Ontario Reports 

The following slides are intended for colloquium discussion purposes. 

Readers are referred to the paper for details. For the convenience of the 

reader, materials from the ECO are in italics. 

 



Exhibit 3. Aggregate Resources Act 

Background 

 

The Ministry of Natural Resources (MNR) has overall responsibility for 

managing aggregates under the Aggregate Resources Act (ARA). Despite an 

array of laws, regulations, policies and approvals that outline requirements for 

planning, permitting and managing aggregate operations, the ECO and others 

have raised a number of concerns including …:  

 

Source: 

http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act 

 

http://www.mnr.gov.on.ca/en/Business/Aggregates/index.html
http://www.ecoissues.ca/index.php?title=Aggregate_Resources_Act
http://www.ecoissues.ca/index.php?title=Category:Aggregate_Resources_Act


Comment 1 on Exhibit 3 

Four of the six concerns identified by the ECO –   

 siting of aggregate operations near urbanized areas and sensitive    

    natural areas;  

 a low rate of rehabilitation of pits and quarries;  

 inadequate long-term planning; and  

 the geographic scope of the ARA –   

have explicit geographic implications, and the two other concerns –    

 

 a lack of capacity at MNR to fulfil its obligations; and  

 a lack of compliance with approvals by aggregate producers and  

    enforcement of approvals by the province –                                      

could be directly related to limitations/failures by MNR in the use made 

of GIS technology and GIScience. 



Comment 2 on Exhibit 3 

These concerns were previously identified in the mid-1990s by the ECO, and 

again in the 2002/2003 Annual Report, so about 20 years have gone by 

without corrective action being taken. Among the questions that arise as a 

result of failed corrective action are those regarding the role that geo-based 

decision support systems played, could have played, or should have played in 

this matter.   

 



Exhibit 4. Geographic Scope of the ARA 

Although aggregate operations throughout southern Ontario are subject to the 

ARA, aggregate operations in only very limited areas of northern Ontario are 

subject to the ARA MNR’s handling of these concerns was described in our 

2004/2005 Annual Report, Planning our Landscape.  

 

http://www.eco.on.ca/index.php?page=2004-05-annual-report&hl=en_US


Comment  on Exhibit 4 

The logic behind different regimes being employed by MNR in applying the 

Aggregate Resources Act in southern Ontario versus northern Ontario is 

problematic, and is cause for questioning why this is the case. When it comes 

to mining for GIS nuggets, questions arise as to why advances in the 

availability of spatial data, the capabilities of GIS technology, and the 

robustness of GIScience were not sufficient to bring about equitable 

regulation of aggregate extraction throughout the province. 

 



Exhibit 5A. Land Use Planning in Ontario, Primer and 

Recommendations of the Environmental Commissioner of Ontario 

The existing “development-first, environment-second” approach to planning 

has spawned a confusing mix of legislation and provincial plans. Rather than 

viewing an ecological feature, such as a provincially significant wetland, as 

being important enough to protect no matter where it is situated in the 

province, the PPS requires that separate rules be applied depending on its 

location. The result is that the same type of natural area will receive different 

treatment depending on whether it lies on specific parts of the Niagara 

Escarpment, in the Greenbelt, on the Oak Ridges Moraine, in the Lake 

Simcoe watershed, in southern Ontario or in northern Ontario.  

 



Comment  on Exhibit 5A 

Exhibit 5 refers to selective, spatial bias on the part of all the agencies, 

Government of Ontario, that have engaged in arbitrary and discriminatory 

decision-making based on location. A standard principle of good planning is to 

avoid discrimination when supporting or opposing planning or zoning 

amendment applications, and the principle is violated by the Government of 

Ontario if it arbitrarily uses location as a driving policy or program variable. 

Mining this vein has the potential to yield very, very significant GIS nuggets 

which inform about political interests dictating public policy. 

 



Exhibit 5B. Land Use Planning in Ontario, Primer and 

Recommendations of the Environmental Commissioner of Ontario 

Working with MNR and MOE, MMAH has prepared a series of 17 technical 

papers that represent the Ontario government’s approach to implementation 

of plan policies 

 



Comment  on Exhibit 5B 

The 17 reports would have been prepared by and/or supervised by 

professionals, including professional planners and engineers, and, possibly, 

GIS professionals. Given, therefore, that there is a spatial aspect to each and 

every one of the report topics, and that the technical reports are classifiable 

as professional productions, it follows that GIScience supported by GIS 

technology would have been integral to the preparation of all the reports.  

  

Mining the current reports will no doubt yield an abundance of GIS nuggets, 

with many more to be found when the spatial contents of these reports are 

updated (using GIScience and GIS technology) as baselines, and as points of 

reference for future analysis, synthesis, and subsequent reports.  

 



Exhibit 6A. ECO Recommendations 

on Land Use Planning 

The ECO recommends that the Ministries of Municipal Affairs and Housing 

and Natural Resources develop performance indicators for natural heritage 

protection under the Provincial Policy Statement and provide their findings to 

the public. 

 



Comment  on Exhibit 6A 

Designing and developing performance indicators with a spatial basis is of 

critical importance to the advancement of GIScience methodology, and to the 

use of GIScience and GIS technology. Mining materials associated with this 

ECO recommendation could yield a number of M2 and M3 GIS nuggets for 

organizations and individuals with an interest in performance indicators, as 

well as in success indicators, disruptive indicators, and distribution indicators 

used in policy formation and evaluation.  

 



Exhibit 6B. ECO Recommendations 

on Land Use Planning 

The ECO recommends that the Ministries of Municipal Affairs and Housing, 

Natural Resources, and Environment and Energy begin planning and 

implementing the promised systems for monitoring and evaluating the Oak 

Ridges Moraine Conservation Plan. (p. 47) 

 



Comment  on Exhibit 6B 

Materials from most if not all of the 17 technical reports are likely incorporated 

in the “promised systems for monitoring and evaluating”, which points to an 

excellent source to mine for M1, M2, and M3 GIS nuggets. 

 



Exhibit 6C. ECO Recommendations 

on Land Use Planning 

The ECO recommends that MMAH undertake public consultation on the 

government’s population growth modeling and projections in order to provide 

a transparent context for land use planning decisions. (p. 47) 

 



Comment  on Exhibit 6C 

The spatial aspect of the Oak Ridges Moraine Conservation Plan means, by 

definition, that spatial data, GIScience, and GIS technology are part of the 

“population growth modeling and projections” design activity, which points to a 

high potential for GIS nuggets when the recommendation is acted upon.   

 



Exhibit 6D. ECO Recommendations 

on Land Use Planning 

The ECO recommends that MMAH work with the Ministry of Public 

Infrastructure Renewal (now the Ministry of Infrastructure) to increase the 

GGH Plan’s intensification and density targets above existing business-as-

usual development targets. (p. 48) 

 



Comment  on Exhibit 6D 

Both density and intensification concepts are based on spatial considerations, 

so any action on this recommendation points to GIS nuggets.   

 



Exhibit 6E. ECO Recommendations 

on Land Use Planning 

The ECO recommends that MNR significantly speed up the process of 

wetland identification and evaluation and ensure that Provincially Significant 

Wetlands are incorporated into municipal official plans. (p. 48) 

 



Comment  on Exhibit 6E 

Methodologically-based action on this recommendation would involve 

retrospectively tracking research that goes back 30 or 40 or more years, as 

illustrated in the Doomsday Map publications. The response to the 

recommendation would of necessity be GIS-based and GIScience-driven. 

Again, we appear to be in mother lode territory with regard to mining for GIS 

nuggets.  

 



Exhibit 6F. ECO Recommendations 

on Land Use Planning 

The ECO recommends that MMAH amend the Provincial Policy Statement to 

prohibit new infrastructure such as highways in Provincially Significant 

Wetlands unless there are no reasonable alternatives and it has been 

demonstrated that there will be no negative impacts on their ecological 

functions. (p. 48) 

 



Comment  on Exhibit 6F 

The stipulation, “it has been demonstrated that there will be no negative 

impacts on their ecological functions” is preceded by a body of impact 

assessment literature with a history of more than 40 years. How MMAH 

(Ministry of Municipal Affairs and Housing) incorporates GIScience and GIS 

technology in demonstrating impacts would undoubtedly be a body of 

demonstration material worth deep, intensive mining for M1, M2, and M3 

types of GIS nuggets.  

 



Exhibit 6G. ECO Recommendations 

on Land Use Planning 

The ECO recommends that MNR, in association with Conservation Ontario, 

review and update floodplain maps in Ontario in order to adapt them to 

impacts from climate change. (p. 49)  

 



Comment  on Exhibit 6G 

Issues involving geospatial data, GIS technology, and GIScience methods, 

techniques, and operations are central to the review and update of floodplain 

maps, the design and implementation of the situation review and map update 

processes, as well as the field work aspect. This recommendation by the 

ECO has the potential to become a mother lode of M1, M2, and M3 GIS 

nuggets for years to come. 

 



General Findings about ECO Reports 

Reports by the Environmental Commissioner of Ontario (ECO) are prime 

oversight agency productions to mine for GIS nuggets, and are significant 

sources of intelligence about reports of other Government of Ontario agencies 

which are likely sources of GIS nuggets serving GIS technology, GIScience, 

and the uses of GIS and GIScience. 

 



Recommendations 

All productions of the Environment commissioner of Ontario warrant being 

mined for GIS nuggets serving GIS technology, GIScience, and the uses of 

GIS and GIScience. 
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Extracting Nuggets 

 

Data Quality and Metadata 

Nicholas Chrisman 

Independent Scholar 

Bellingham WA 



Motivation 

• AUTO-CARTO 6: Chrisman talks about 

“The role of Data Quality in the long-term 

functioning of GIS” 

•After 40 years, it may be getting 

long-term sometime soon… 



Something failed 

• Plans for data discovery 

• Data quality reports 

• Metadata on sources 

• Current realities 



Sad truth 

• Clearinghouses abound 

• Filled with  

• empty fields (even for required elements) 

• incomplete metadata 

• miserable data quality reporting 

 



Was it just a dream? 

• 1980s, long exhausting road to 

standards 

• NCDCDS => SDTS 

• Metadata Content Standard 

• led to OGC, TC211, ISO 



Some (modest) accomplishment 

• National Mapping agencies in the era 

used fixed thresholds 

• certain were on their way to fix those 

thresholds in digital form (somehow) 

• 1980s process adopted principles of 

fitness for use 



Where is metadata 

best adopted? 

• In the crowdsource sector (OSM) 

• metadata taken seriously, part of the 

job 

• photos in the field to validate 



Nugget? Lessons? 

• Implementation matters. 

• You can lead a horse to water, but you 

can’t make it drink… 

• Lacking an incentive for adoption 



Conclusion 

• History is written by the winners 

• Good ideas do not always prevail 

• Can’t remain stuck on one 

implementation, remain flexible... 



It’s a long process 

Toward Los Angeles; Dorothea Lange, 1937 
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Revisiting Classical Land Classification, 
Assessment, and Management Literature 

to Inform GIS Research 

Michael N. DeMers 



Introduction 



















The Problem of Land Classification 







Montfort, Wisconsin 
1933 Land Use 

ArcView Database 
Note Tabular Data 



Classification VS Quantitative 
Geography 









Retrospective View 



1990’s 



Land Classification Informing GIS 
Development 



Geomorphology-
Based Vegetation 

Classes 





Analysis of Classified Land 
(landscape metrics) 



Analysis of Classified Land 
(boundary verification) 



H0 

HA 

vs 

map categories  
as hypotheses 



Land Capability Land Use 

Slope 

Shrink-
swell 

Flooding 

Erosion 

economic 

legal 

Locational 
Etc. 

Agriculture 

Urban 

Industry 

Etc. 

Land Suitability 

Geodesign & 
What If Analysis 



Conclusion 



The Future 
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Integrated Land Evaluation 

 

Story of a track not taken 

Nicholas Chrisman 

Honorary Professor 

Geospatial Sciences, School of Mathematical 
and Geospatial Sciences 

RMIT University, Melbourne, AUSTRALIA 



A moment to reflect 

• Pathways of science and technology 

• Historical situatedness 

• Missed opportunities 

• New openings 



Layer 

Diagram 

• Omnipresent 

model 

• Custodians 

integrated by 

geodesy 

• Dates from 

1985 



Today: 3 threads 

• Now: Big data? 

• Then: Integration  

• (lessons of an Australian past) 

• Always: Information 



Big Data? 

• AGILE-2012 conference: Jean-Philippe 

LAGRANGE (then at IGN France) set out the 

dilemma of an organization flooded with data. 

• Years prior to 2007: 50 Tb total 

• Now 100 Tb / year and increasing… 

I am suspicious; demand out of balance. 



Economic bubbles 

• Public enthusiasm (and greed) take 

charge 

• 1637: Tulipomania (Netherlands) 

• 1720: Compagnie perpetuelle des 

Indes (France) 

• 1720: South Seas Bubble (England) 

• And more recently… 



Has Moore’s Law been 

protecting us from 

our lack of innovation? 

Paper presentated at AGILE 2012 



Moore’s Law • Gordon Moore 

(Fairchild 

Semiconductors) 

• 1965: density of 

transitors doubles in 

2 years 

• Converted to chip 

power doubles in 18 

months 

• Or something like 

that… 



The Great Moore’s Law 

Compensator (TGMLC)  

• “Software is getting slower more rapidly 

than hardware becomes faster” (Wirth 1995) 

• Other versions attributed with ironic 

reference to various devils (Bill Gates, etc.) 



Consequences for Geographic 

Information Science 

• Databases expand to fill the available 

space 

• Operating systems and user interfaces 

consume more and more cycles 

• Overall laziness propped up by 

expanding power and capacities 



Inability to choose 

• For now, we are storing everything. 

• Delaying the moment when we will have 

to return to the old rules of selection, 

compilation; 

• Hard truth that information has to be 

extracted, reducing the data 



Nugget? Lessons? 

• Is the technology really the issue? 

• Is it important to use resources 

sparingly (intelligently)? 

• Is calculation essentially ‘free’? 



Integration:  

return to roots 

• When Roger Tomlinson presented his 

work on the “first GIS”, where did he 

give the presentation? 



… Canberra 

• 26-31 August 1968 

• Conference on Terrain Evaluation 

• Hosted by CSIRO 



Vibrant research community 

• Terrain evaluation had an established 

group of practitioners 

• 1950s 60s, CSIRO 

• 1960s ITC 

• International focus, development 



Mabutt’s taxomony 

• Genetic mapping (processes that 

produced the result) 

• Parametric mapping (map one variable) 

• Landscape assessment (produce a 

consistent integration of disciplines; 

seeing the environment as a whole) 



Central principle: 

integration 

• Multidisciplinary collaborations 

•  "The land complex as a whole is the 

object of study, even where a particular 

attribute may be of prime interest to a 

land classifier." (Mabutt, 1968, p. 16) 



An example: Hunter 

Valley, 1963 



Legend: General Report on Hunter 

Valley, Story and others 1963 

 Unit Area   Land Forms  Soils  Vegetation 

 1 30% 

 Rugged hills with rounded 

summits; irregularly benched 

slopes often littered with boulders 

and with very frequent sandstone 

outcrops including low cliffs up to 

30 ft. high; fairly narrow flat-floored 

valleys 400 - ­1000 ft deep 

 Mainly shallow coarse-

textured skeletal soils and 

bare rock; in moist cool sites 

humic surface-soils; 

infrequently on interbedded 

shales or arkosic sandstones 

shallow podzolic soils 

(Binnie, Pokolbin); in stable 

sites coarse-textured earths 

 Shrub woodland of ironbark and 

gum 40­80 ft high, iron-barks 

common, with E. punctata, E 

aggiomerata,and E. oblonga, and 

with scattered or dense Callitris 

endlicheri, Casuarina 

torulosa, and Persoonia spp. below; 

shrubs usually abundant and 

mixed,Leguminosae common; ground 

cover poor, of grasses and herbs 

 2 30% 

 Rugged hills margined by 

sandstone cliffs 50 - ­500 ft high 

usually overlooking steep shaly 

slopes littered with boulders; 

cavernous weathering of the cliffs; 

narrow inaccessible valleys 500 - 

­2500 ft deep 

 Similar to unit 1; 

predominantly coarse-

textured non-humic skeletal 

soils; probably more bare 

rock 

 As for unit 1, but with more herbs, 

shrubs, and non-eucalypt trees in 

ravines and at bases of cliffs 

 3 35% 

 Stony, hilly plateaux with ridges 

and escarpments up to 200 ft high; 

very steep margins including cliffs 

up to 100 ft high; narrow gorges 

along the major rivers 

 Restricted observations; 

similar to units 1 and 2; deep 

yellow earth (Mulbring) in 

level, stable site on plateau 

 Shrub woodland of ironbark and 

gum 30 ft high, includingE. punctata, 

E. trachyphola,and stringybarks; 

ground cover poor; many non-

eucalypts in ravines and at bases of 

cliffs 

 4  <5% 

 Sandy alluvium occupying 

valley floors in unit 1; liable to 

frequent flooding and deposition of 

sand in middle and upper reaches 

 Restricted observations; 

deep sandy stratified alluvial 

regosols (Rouchel); 

sedimentation in valley 

bottoms frequent and 

calamitous owing to low soil 

stability on sandstone hills 

 Shrub woodland or ironbark and 

gum with an admixture of non-

eucalypt trees, sometimes cleared 

and under pioneer grasses 



CSIRO Lands 

Directorate 

• Went on to build one of the first 

topologically oriented GIS software 

systems 

• Bruce Cook, 1967 



Integrated Terrain 

Unit Mapping 
• Also espoused by one Jack 

Dangermond (1980) 

• One map, many interpretations. 

• Inconsistencies reduced through 

compliation, expert judgement, not raw 

geometry… 



Parametric 

mapping: 

the winner 

• Presented by 

Ministers 

yesterday 

• Custodians 

integrated by 

geodesy 

• Dates from 

1985 



Why? 

• A better fit to institutional circumstances 

• Modular 

• Executed piecemeal 

 

• Better? Remains to be proven… 



Nugget? 

• Remember that parametric maps (and 

thus the layer model) are just one way 

of seeing the world. 



comes down to 

information 



Extract from a paper: 

 

Order from Noise: 

Towards a social theory of 
information 

Barbara Poore, US Geological Survey 

Nick Chrisman, GEOIDE, Canada 



Two conflicting models of 
information 

• Both arise from Cybernetics movement in late 1940s 

• Shannon [Bell Labs] (publicized by Weaver) 

• Transmission model: encoding as bits 

• Norbert Weiner [MIT, Lincoln Labs] 

• Control of aircraft gunnery, cybernetics 

• Feedback as main issue 



Shannon’s boxes and arrows 

Invariance through transmission; 

Meaning not a part of model 



Model of refinement 

Weiner promotes the mythology 



How the information model 

matters: 

Treated as a “thing”, information is 

capital, a precious resource 

BUT, information is the result of work, 

interactions of sensors and humans 

• Sensor webs depend on a more 

social view of information… 



A social model of information 

Goguen: an interpretation of a 

configuration of signs for which 

some social group is accountable. 

Bateson: “a difference that makes a 

difference” 



And a consequence (or two) 

• van Foerster: « you can turn a library 

upside down, but not a drop of 

information will flow out » 

• All writing requires an audience; 

meaning is interpreted by the reader 



Nugget?  

Defining Value 

• Comes from use 

• NOT inherent in the data 



Conclusion 

• History is written by the winners 

• Good ideas do not always prevail 

• Lessons to learn in what appear to be 

dead-ends, and tracks not taken. 

• Pay attention to the real source of value 



It’s a long process 

Toward Los Angeles; Dorothea Lange, 1937 
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