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Geography and Survival of Species



Geography: 
Conceiving a World of Relationships 

~ 1200BC: Astronomy and Navigation
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Geography: 
A Common Coding Scheme for Observations

~ 250 BC: Hipparchus: Latitude and Longitude



150 AD: Claudius Ptolemaeus: Gazetteer and Map Projections

Geography:
Collaborative Observation and  Understanding



400 Years of Precise Topographic Data
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2300 Years of Refinement of Observation and 
Transformation of References



Roger Tomlinson and the Canada Land Inventory

Geography: 
First GIS: ca 1961

Watch Video: Data for Decision on You Tube

http://www.youtube.com/watch?v=eAFG6aQTwPk&feature=results_main&playnext=1&list=PL2D8DC4251AF4EC9C


Harvard Lab for Computer Graphics and Spatial Analysis

Pushed Geography into the Mainframe Era



Local Problems Occurring Globally

Food Insecurity

Population 
Growth

Individual and 
Societal Health

Ecological 
Devastation

Climate 
Change

Diminishing 
Natural 

Resources

Urbanization

Disappearing 
Beauty

War and 
Displacement



Understanding
Communication
Critique
Refinement

ModelsModelsModels
Individuals,
Firms,
Institutions

ToolsToolsTools

DataDataData
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New Modes of Scholarship, Planning, Design 
and Administration



New Responsibilities for 
Decision Makers and Scholars
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De-Mystifying GIS
Models
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See: GIS Models in Decision-Making Situations for a discussion.

http://www.pbcgis.com/models/index.htm


Describe decision-making scenarios in 
terms that may be represented with 

data
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Gathering, Evaluating, and 
Organizing Data

DataDataData



Terrain

Elevation Model

LIDAR

Contours

Terrain Mesh

DataDataData



Orthophotography

Networks

Edge of Pavement

Buildings

Topographic Model

Built ConditionDataDataData



History
Antique Maps

Demography
Census

Administration
Property Parcels

Regulation
Zoning

Economic Activity
Businesses

Culture, Plans, HistoryDataDataData



Hydrography

Soils

Land Cover

Natural Systems DataDataData

…and much more 



Organizing Data and Models 
for re-UseModels
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MM
Maps

Elements of Cartography:

Setting the stage for Design and Decision.
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Topography & Context
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Transforming Categories
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Integrating History



Map Traps and Tricks
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Portraying Intensive Statistics
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Portraying Intensive Statistics
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Portraying Extensive Statistics



MM
Maps

Modeling Decision-Making 
Situations

What might happen if we made this 
decision or that?



An Accessibility Model 

• Market Locations (to be added, removed, 
preserved or modified 

• May be Accessible to

• Elderly Residents 

• Who will be walking on sidewalks to the market 
and returning home with a cart full of Groceries. 

Considered Change

Relationship

Thing or Condition 2

Spatial Mechanism

Thing or Condition 1



Health Center Alternatives Smokestack alternatives

Alt. a

Alt. b

Alt. a

Alt. b

Household Household

Conceptual Model: Things, Conditions, Relationships

? Accessibility ? Exposure?



An Exposure Model 

• Smokestack emissions from Incinerator Locations (to 
be added, removed, preserved or modified) 

• May have health impacts on

• Young residents at home or in schools 

• Who are downwind of the incinerator smokestack 

Considered Action

Relationship

Thing or Condition 2

Spatial Mechanism

Thing or Condition 1



Spatial mechanism estimated as
“Walking distance for mom with
Baby carriage as far as X Meters1.”

Spatial Mechanism estimated as
“Aerial transmission of particulates 
as far as X Kilometers1.”.

Alt. a

Alt. b

Alt. a

Alt. b

Spatial mechanism estimated as simple distance.

Our spatial mechanism is described in terms of actual things and the actual 
way that they move or influence.  Our ability to model (simulate) a real spetial
mechanism with data and procedures is an important challenge. First the real spatial 
mechanism must be described clearly.  It is helpful to consult existing research to see 
how this has been done.



Accessibility Estimated as  X Minutes
pushing a baby carriage  on sidewalks 
street crossings.2

Impacts estimated as: Particulates 
carried X Kilometers by seasonal 
winds and smokestack height. 2

Alt. a

Alt. b

Alt. a

Alt. b

Articulated spatial mechanism.

2 Most spatial mechanisms involve distance mediated by some condition.
Established through research.  GIS models can involve very elaborate 
representachanisms.  At the same time, each involves siginifcant simplifications 
that should not escape mention.



Model Example 1:
Compare Alternatives for a 

Transit Facility

ModelsModelsModels



ModelsModelsModels

6245 People within 
500m Walking Distance



ModelsModelsModels

3614 People within 
500m Walking Distance

Conceptual Models and Data Models



Conceptual Models and Data ModelsModelsModelsModels

3338 People within 
500m Walking Distance



Model Example 2:
What is the Build-out Potential 

of a Neighborhood?

ModelsModelsModels



Buildout PotentialModelsModelsModels

Zoning
Permitted Floor Area Ratio

Property Parcels
Building and Lot Area

Development 
Potential



Model Example 3:
Discover unique juxtapositions of 

cultural activity.
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Model Example 4:
How do land cover, soils and slope 

affect surface water quality?
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HydrologyModelsModelsModels



Naïve Runoff Protection 
Policy

ModelsModelsModels



SlopeModelsModelsModels



Land CoverModelsModelsModels



Runoff Protection Model


