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GIS provides us with a number of tools to evaluate relationships between 
objects in our maps
Proximity relationships help us to measure, understand and relate spatial 
information with real world implications:
-Where are the closest resources of interest?
-What are the time and distance costs for reaching resources in space?
-Who can reasonably reach what?
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Review components of geographic data
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For the purposes of this discussion we will limit of definition of topology to: how points lines 
and polygons relate to each other.
Along with explicit spatial definition (i.e. coordinates) your geographic data includes 
topological information that helps define relationships to objects in space:
-How far is A from B?
-What is connected to what?
-What is within what?
-What is beside what?

GIS software keeps track of this information allowing you to use it for a number of spatial 
operations that are useful when you interested in the relationships between these layers?
Where is the closest hospital with a primary stroke center classification?
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Manhattan: The distance between two points 
in a grid based on a strictly horizontal and/or 
vertical path (that is, along the grid lines), 

Euclidian  "as the crow flies" distance

Network distances measured via network of 
interconnected points (nodes) and lines 
(edges)

Let’s take a closer look at 
Euclidean and
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Network based methods
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Near:
Used to find the area within a given distance of a set of features
Near Calculates distance between the input features and the closest feature 
in another layer or feature class
Input and near features can be points, lines, or polygons
Adds information as new fields in input feature table

Generate Near table:
Calculates distances and other proximity information between features in 
one or more feature class or layer
Unlike the Near tool, which modifies the input, Generate Near Table writes 
results to a new stand-alone table and supports finding more than one near 
feature

Buffer:
Used to find the area within a given distance of a set of features
Input features can be points, lines, or polygons
Output feature will always be polygons
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Closest facility:
Measures the cost of traveling between incidents and facilities and 
determines which are nearest to one another. When finding closest facilities, 
you can specify how many to find and whether the direction of travel is 
toward or away from them. The closest facility solver displays the best 
routes between incidents and facilities, reports their travel costs, and returns 
driving directions.
Optimized analysis

Origin Destination Cost Matrix:
Creates a cost matrix from multiple origins to multiple destinations
Good for calculating distance or time between multiple start and end points
Can find a desired number of destinations and or set distance threshold

Service Area: 
Calculate an area based on time or distance from or to a point 
Good for estimating populations
Different than a simple buffer since area represents the drive time/distance 
to or from a point of interest
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*Penchansky R, Thomas JW: The concept of access. Definition and 
relationship to consumer satisfaction. Medical Care. 1981, 19 (2): 127-140. 
10.1097/00005650-198102000-00001.

Evaluating accessibility of resources for individuals and or populations in 
multiple contexts…

Assumption; In other words: the individual/population is a potential user of 
the  facility/service

Even with these assumptions identification of areas/populations/individuals 
with low to high geographic accessibility provides useful and practical 
information
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Most of these methods require proximity based measurements 
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