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Abstract 

Although geographical information system (GIS) technology and associated applications have existed for about 
half a century and are continually making significant strides in upgrades and advancements in the software, 
there is still the misconception that GIS is simply a map making tool.  In reality, the beauty and power of GIS 
technology is its unique ability to analyze data by geographically linking relational database information to 
scaled map features and layers.  GIS professionals are often tasked with attempting to perform some sort of 
data analysis on information collected about a particular subject matter that is often foreign to them because it 
relates to matters outside their primary area(s) of expertise or educational training.  However, it is their 
knowledge with the GIS software and application tools that is often the reason for their involvement in a 
project.  So how does the GIS professional begin the data analysis process, and how should data analysis 
proceed as results are generated?  These are just some of the issues and data processing obstacles that most 
GIS professionals must plan to address and resolve early on virtually all GIS-related projects.   
 
As part of a GIS Practices exercise, a team of students applied a systematic Environmental Systems Research 
Institute, Inc. (ESRI) approach to analyzing geospatial information using ArcGIS.  The ESRI approach we chose 
can be found in an ESRI Press book entitled The ESRI Guide to GIS Analysis, Volume 1: Geographical Patterns & 
Relationships by Andy Mitchell (1999).  The six (6) steps are: 1) mapping where things are; 2) finding what’s 
inside; 3) finding what’s nearby; 4) mapping the most and least; 5) mapping density; and 6) mapping change.  
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The initial project task involved formulating specific questions (or a series of hypotheses) about a particular data 
set that could be answered using ArcGIS, then performing some commonly used geospatial tools and techniques 
to quickly produce results for further review and discussion amongst other group members.  The scope of this 
study was based on the size and GIS skill set of the team members, as well as the availability of water resources 
information selected for analysis.  The expectation was that by using a systematic data analysis approach like 
that described by ESRI (Mitchell, 1999), the team might ascertain a better understanding of the existing 
conditions within the chosen study area than by randomly or arbitrarily attempting to create maps and other 
supportive forms of graphical information using a variety of data analysis tool and techniques.    
   
The team was organized into a hierarchical structure with a designated project coordinator, several task leaders, 
and several subgroups or teams consisting of just two GIS analysts to complete the analyses for a specified step 
or task (i.e., the ESRI six step approach).  The small subgroup structure was chosen so that each member of the 
team could be assigned the individual task of producing a map or even a series of maps, while still permitting 
each analyst the chance to create and modify a large number of available data sets more or less independently.  
This organizational structure also provided some flexibility to work with another individual in a smaller group 
setting to foster creativity, generate and test ideas, obtain more frequent feedback, and get immediate 
assistance with GIS-related tools and techniques than if they were working within a much larger group setting.  
    
Over the course of this project, analysts were assigned one or more tasks related to producing maps, creating 
data within attribute tables, and generating charts or graphs to further define their analysis.  The steps needed 
to produce the maps required creating, editing, and reducing data sets using basic and extended GIS tool sets.  
As each analyst completed a mapping assignment, the project coordinator assigned additional mapping 
assignments and GIS tasks in an attempt to delve deeper into the analysis of the various data sets being 
evaluated.  Output included descriptive statistics and various calculations of such things as areas, volumes, 
proximity, kernel density, and changing conditions of features across the study area over time.  Deliverables 
included various types of maps, tables, metadata, and graphs or charts to illustrate findings.     
 
In summary, we found the ESRI six (6) step approach to performing data analysis to be extremely helpful.  This 
study highlights some fundamental aspects of GIS analysis that are relatively simple, yet systematic and 
structured in nature.  These methods and techniques can be easily and efficiently incorporated into a broad 
range of geospatial projects to address your most common data processing issues.  However, we also found that 
while some analysts were able to continue creating more complex analyses and maps as the project continued, 
others were limited to the creation of a smaller variety of map types and analysis techniques due to 
inexperience with the available tool sets within ArcGIS.   These findings are likely unavoidable since it relates to 
the existing and differing training and experience levels of the GIS analysts.  Finally, we surmise that data 
processing without a systematic methodology is really just an art, while data analysis using a systematic 
methodology is better aligned with being a science. 
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