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What, and who, constitutes the geo-
graphic information science and tech-
nology (GIS&T) field? A broadly-based 
community consensus on this question 
is urgently needed. Several trends and 
recent events support this claim. For 
instance, as part of its efforts to pro-
mote career opportunities in what it 
reckons to be a high-growth technol-
ogy field, the U.S. Department of Labor 
recently commissioned the Geospatial 
Information Technology Association 
(GITA) and the Association of Ameri-
can Geographers (AAG) to conduct an 
ongoing study entitled “Defining and 
Communicating the Geospatial Work-
force.” Meanwhile, educational institu-
tions at all levels struggle to implement 
GIS&T curricula that prepare students 
for success, and professional certifica-
tion programs continue to seek criteria 
that ensure competence in the wide 
variety of GIS&T application areas. Most 
recently, the MAPPS et al. v. the United 
States case demonstrates that compet-
ing claims about the scope of the GIS&T 
enterprise pose high-stakes implica-
tions for practitioners, for the field as a 
whole, and for society. This brief article 
describes an ongoing attempt to define 
the knowledge and skills that define our 
field. It concludes with an invitation to 
URISA members to participate.

The 1st edition of the Geographic 
Information Science and Technology 
Body of Knowledge (GIS&T BoK) is a 
community-developed inventory of the 
knowledge and skills that define the 
GIS&T field. It is designed as a reference 
work for use by educators, curriculum 
planners, and evaluators; current and 

prospective students; certification 
and accreditation bodies; human 
resources personnel; and geospatial 
professionals. More than 70 contributors 
and reviewers developed the GIS&T 
BoK through a deliberative eight-year 
process. A Task Force of the University 
Consortium for Geographic Information 
Science (UCGIS), led by Duane 
Marble, initiated the project in 1998. 
Determined to strengthen the role 
of computer science and information 
technology in GIS education, Marble 
emulated the form and process of the 
Computing Curricula developed jointly 
by the Association of Computing 
Machinery (ACM) and Institute for 
Electrical and Electronic Engineers 
(IEEE). Accordingly, the UCGIS Task 
Force began their “Model Curricula” 
project by attempting to specify a body 
of knowledge for the GIS&T field. The 
Task Force issued a draft Strawman 
Report in 2003. A new team of seven 
editors, assisted by 50-member advisory 
board (including most of the original 
Task Force members), completed the 
1st edition of the GIS&T BoK in 2006. 
The 162-page document is available 
from the publisher at http://www.aag.
org/bok/.

The GIS&T BoK is based upon a 
broad and integrative conception of 
the field. As envisioned by the original 
Task Force and its successors, GIS&T 
encompasses three subdomains, 
including:

■ Geographic Information Science, 
the multidisciplinary research 
enterprise that addresses the 

nature of 
geographic 
information 
and the 
application 
of geospatial 
technologies 
to basic 
scientific 
questions;

■ Geospatial 
Technology, the specialized set 
of information technologies that 
support acquisition, management, 
analysis, and visualization of geo-
referenced data, including the 
Global Navigation Satellite System, 
satellite, airborne, and shipboard 
remote sensing systems; and GIS 
and image analysis software tools; 
and 

■ Applications of GIS&T, the 
increasingly diverse uses of 
geospatial technology in 
government, industry, and 
academia. 

Like the bodies of knowledge 
developed in Computer Science and 
other fields, the GIS&T BoK represents 
the GIS&T knowledge domain as a 
hierarchical list of knowledge areas, 
units, topics, and educational objectives. 
The ten knowledge areas and 73 units 
that make up the 1st edition are shown 
in Table 1. Twenty-five “core” units 
(those in which all graduates of a degree 
or certificate program should be able 
to demonstrate some level of mastery) 
are shown in bold type. Not shown are 
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Body of Knowledge continued from front page
the 329 topics that make up the units, 
or the 1,660 education objectives by 
which topics are defined.

One of the most extensive of 
the ten knowledge areas in the 1st 
edition of GIS&T BoK is “Analytical 
Methods.” The twelve units (three of 
which are core units) that make up 
knowledge area AM are outlined in 
Table 1. Shown in Table 2 are the four 
topics and 23 educational objectives 
that comprise one core unit, AM4. 
Also provided at the end of each 
knowledge area are references to 
numerous “key readings.”  

Next steps
GIS&T is a diverse and rapidly evolving 
field. To be of lasting value, the GIS&T 
BoK must be updated frequently. Fu-
ture editions of the BoK must represent 
the consensus of the broad GIS&T 
community. This requires participa-
tion by practitioners and scholars 
from across the spectrum of GIS&T 
activities in government, industry, 
and academia. UCGIS and AAG plan 
to assemble a team of Editors and 
Contributors, at least half of whom 
will be new participants, to prepare 
a 2nd edition in 2008-09. Editors will 
include eight to twelve scholars and 
educators with expertise that spans 
the GIS&T knowledge domain. Editors 
will review and critique assigned por-
tions of the 1st edition; participate in 
three face-to-face editors’ workshops 
as well as other outreach events; solicit 
and respond to input from Contribu-
tors and stakeholders; and deliver two 
revised Knowledge Areas – one as 
principal Editor, another as second-
ary. Contributors will include 80-100 
individuals who represent the diversity 
of GIS&T research, development, and 
applications in government, industry, 
and academia, in the U.S. and abroad. 
Each contributor will be expert in at 
least one GIS&T knowledge area, and 
will share his or her expertise with the 
Editors responsible for revising that 
knowledge area. Contributors and Edi-
tors will participate voluntarily. URISA 
members have much to contribute 
to this effort. Please contact me at 
dibiase@psu.edu if you’d like more 

Knowledge Area AM. Analytical 
Methods
Unit AM1 Academic and analytical origins
Unit AM2 Query operations and query 

languages
Unit AM3 Geometric measures
Unit AM4 Basic analytical operations
Unit AM5 Basic analytical methods
Unit AM6 Analysis of surfaces
Unit AM7 Spatial statistics
Unit AM8 Geostatistics
Unit AM9 Spatial regression and 

econometrics
Unit AM10 Data mining
Unit AM11 Network analysis
Unit AM12 Optimization and location-

allocation modeling

Knowledge Area CF. Conceptual 
Foundations
Unit CF1 Philosophical foundations
Unit CF2 Cognitive and social foundations
Unit CF3 Domains of geographic 

information
Unit CF4 Elements of geographic 

information
Unit CF5 Relationships
Unit CF6 Imperfections in geographic 

information

Knowledge Area CV. Cartography 
and Visualization
Unit CV1 History and trends
Unit CV2 Data considerations
Unit CV3 Principles of map design
Unit CV4 Graphic representation 

techniques
Unit CV5 Map production
Unit CV6 Map use and evaluation

Knowledge Area DA. Design Aspects
Unit DA1 The scope of GI S&T system 

design
Unit DA2 Project definition
Unit DA3 Resource planning
Unit DA4 Database design
Unit DA5 Analysis design
Unit DA6 Application design
Unit DA7 System implementation

Knowledge Area DM. Data Modeling
Unit DM1 Basic storage and retrieval 

structures
Unit DM2 Database management 

systems
Unit DM3 Tessellation data models
Unit DM4 Vector and object data 

models
Unit DM5 Modeling 3D, temporal, and 

uncertain phenomena

Knowledge Area DN. Data 
Manipulation
Unit DN1 Representation 

transformation
Unit DN2 Generalization and 

aggregation
Unit DN3 Transaction management of 

geospatial data

Knowledge Area GC. 
Geocomputation
Unit GC1 Emergence of geocomputation
Unit GC2 Computational aspects and 

neurocomputing
Unit GC3 Cellular Automata (CA) models
Unit GC4 Heuristics
Unit GC5 Genetic algorithms (GA)
Unit GC6 Agent-based models
Unit GC7 Simulation modeling
Unit GC8 Uncertainty
Unit GC9 Fuzzy sets

Knowledge Area GD. Geospatial Data
Unit GD1 Earth geometry
Unit GD2 Land partitioning systems
Unit GD3 Georeferencing systems
Unit GD4 Datums
Unit GD5 Map projections
Unit GD6 Data quality
Unit GD7 Land surveying and GPS
Unit GD8 Digitizing
Unit GD9 Field data collection
Unit GD10 Aerial imaging and 

photogrammetry
Unit GD11 Satellite and shipboard 

remote sensing
Unit GD12 Metadata, standards, and 

infrastructures

Knowledge Area GS. GI S&T and 
Society
Unit GS1 Legal aspects
Unit GS2 Economic aspects
Unit GS3 Use of geospatial information in 

the public sector
Unit GS4 Geospatial information as 

property
Unit GS5 Dissemination of geospatial 

information
Unit GS6 Ethical aspects of geospatial 

information and technology
Unit GS7 Critical GIS

Knowledge Area OI. Organizational 
and Institutional Aspects
Unit OI1 Origins of GI S&T
Unit O2 Managing the GI system 

operations and infrastructure
Unit OI3 Organizational structures and 

procedures
Unit OI4 GI S&T workforce themes
Unit OI5 Institutional and inter-

institutional aspects
Unit OI6 Coordinating organizations 

(national and international)

Table 1: Knowledge areas and units comprising the 1st edition of the GIS&T BoK. Core units 
are indicated with bold type. © 2006 Association of American Geographers and University 
Consortium for Geographic Information Science. Used by permission. All rights reserved.

continued on page 5
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In the past few years the leaders of 
several geospatial associations have 
been meeting informally in various 
venues to share priorities and discuss 
issues of common concern. Three is-
sues in particular are important to all, 
and no one has the answers. They 
challenge us to think, innovate, act, 
and make our voices heard:
1. NSDI Governance
2. The Limits of Licensure
3. The Basis of Certification

National Spatial Data Infrastructure 
(NSDI) Governance. 
As reported in last month’s URISA 
News, the U.S. Federal Geographic 
Data Committee (FGDC) is creating 
a National Geospatial Advisory Com-
mittee (NGAC) to allow non-federal 
stakeholders a formal means to pro-
vide input on US federal geospatial 
policies and programs. Fundamen-
tally, the NGAC will provide a conduit 
for non-federal stakeholders to advise 
on building the federal SDI. Much 
more remains to be done to achieve 
the original vision of a national SDI. 

At this point I believe the 
challenge has been shifted to the 
non-federal stakeholders, especially 
the state and local governments. 
The U.S. federal agencies have, 
over the last fifteen years, done 
much to coordinate their policies. 
They have committed funding and 
leadership and created a single 
point of coordination. When will a 
significant number of state and local 
governments do the same? There 
have been some notable examples of 
federal-state-local partnerships within 
a given state—North Carolina, for 
example—but when will partnerships 
extend across state lines to provide 
the network of interdependencies 
needed to create a national SDI?

The federal government cannot 
compel the states to commit to SDI 

President's Column
Issues of Common Concern

activities, and no state legislature has 
imposed any such obligation on local 
governments, even though significant 
activities are occurring independently 
at all levels of government in all 
states. How can state and local 
governments—with the federal 
government as a partner—build a 
decentralized community of SDI 
partnerships? How can we create a 
community that governments will 
want to join? Two successful examples 
come to mind. The sovereign nations 
of Western Europe have created the 
European Economic Community, 
so successfully that most of the 
central and and eastern European 
nations have joined or want to. The 
International Accounting Standards 
Board has set forth accounting 
standards to foster accounting 
transparency and streamline cross-
border transactions, in part to deter 
money laundering and tax avoidance 
in offshore banking havens. The G-9 
cannot compel nations to enforce the 
standards, but nations who uphold 
the standards can impose transaction 
costs on those that do not. How can 
we create analogous incentives and 
penalties to foster the NSDI?

The Limits of Licensure. 
Several years ago, representatives of 
MAPPS, ASPRS, ASCE, NSPS, URISA, 
NSGIC and ACSM defined when the 
expertise of surveyors and engineers 
is necessary and legally required, and 

when it is not. The results were com-
piled in the National Council of Exam-
iners for Engineering and Surveying 
Model Law and Rules in 2003. Since 
then only one state (Oregon) has 
adopted the Model Law and Rules. 
Several states have enacted expansive 
definitions of the practice of survey-
ing that seem to go beyond Model 
Law and Rules (see, for example, NC, 
SC and FL). Some photogrammetrists 
are considering whether to seek state 
licensure regulations for their profes-
sion.

At the same time, technological 
advances are steadily blurring the 
formerly clear distinctions between 
surveying, photgrammetry, and other 
geospatial information disciplines. As 
Al Butler has pointed out, Pictometry’s 
software and imagery allows users to 
compute the size of fixed engineering 
works. Does this constitute surveying? 
Should a surveyor oversee airborne 
GPS missions? Should a surveyor or a 
photogrammetrist oversee the design 
and deployment of commercial 
imagery satellites (for which 
coordinate values are computed), 
or the compilation of maps based 
automated feature extraction from 
their imagery? 

This leads to the deeper question 
of what should be licensed and what 
should not, and why. What is the 
proper boundary of licensure? (And 
that question has a twin: what is 
the proper boundary of professional 
liability for a licensed professional?) 
Professional associations can establish 
a consensus on what is reasonable, 
but enacting that consensus is 
a matter of state law and state 
legislatures.

The Basis of GISP Certification. 
GISCI is considering a shift from 
portfolio-based certification to a core-

Ed Wells

continued on page 5
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Unit AM4 Basic analytical operations (core unit)
This small set of analytical operations is so commonly applied to a broad range 
of problems that their inclusion in software products is often used to determine 
if that product is a “true” GIS. Concepts on which these operations are based are 
addressed in Unit CF3 Domains of geographic information and Unit CF5 Relation-
ships.

Topic AM4-1 Buffers
•  Compare and contrast raster and vector definitions of buffers
•  Explain why a buffer is a contour on a distance surface
•  Outline circumstances in which buffering around an object is useful in analysis

Topic AM4-2 Overlay
•  Explain why the process “dissolve and merge” often follows vector overlay 

operations
•  Explain what is meant by the term “planar enforcement”
•  Outline the possible sources of error in overlay operations
•  Exemplify applications in which overlay is useful, such as site suitability analysis
•  Compare and contrast the concept of overlay as it is implemented in raster 

and vector domains
•  Demonstrate how the geometric operations of intersection and overlay can 

be implemented in GIS
•  Demonstrate why the georegistration of datasets is critical to the success of 

any map overlay operation
•  Formalize the operation called map overlay using Boolean logic

Topic AM4-3 Neighborhoods
•  Discuss the role of Voronoi polygons as the dual graph of the Delaunay 

triangulation
•  Explain how the range of map algebra operations (local, focal, zonal, and 

global) relate to the concept of neighborhoods
•  Explain how Voronoi polygons can be used to define neighborhoods 

around a set of points
•  Outline methods that can be used to establish non-overlapping 

neighborhoods of similarity in raster datasets
•  Create proximity polygons (Thiessen/Voronoi polygons) in point datasets
•  Write algorithms to calculate neighborhood statistics (minimum, 

maximum, focal flow) using a moving window in raster datasets

Topic AM4-4 Map algebra
•  Describe how map algebra performs mathematical functions on raster grids
•  Describe a real modeling situation in which map algebra would be used 

(e.g., site selection, climate classification, least-cost path)
•  Explain the categories of map algebra operations (i.e., local, focal, zonal, 

and global functions)
•  Explain why georegistration is a precondition to map algebra
•  Differentiate between map algebra and matrix algebra using real examples
•  Perform a map algebra calculation using command line, form-based, and 

flow charting user interfaces

information about this opportunity 
to help define the field. If GIS&T 
practitioners don’t do it, who will?
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Body of Knowledge continued from page 3

Table 2: Four topics and 23 educational objectives comprising core unit AM4: Basic analytical 
operations, from the Analytical Methods knowledge area of the 1st edition of the GIS&T BoK. 

© 2006 Association of American Geographers and University Consortium for Geographic 
Information Science. Used by permission. All rights reserved.

competency-based certification, and 
possibly to an exam-based certifica-
tion ultimately. To define the core 
competency areas GISCI would rely 
on the Geographic Information Sci-
ence and Technology (GIS&T) Body of 
Knowledge(BOK)  (see feature article in 
this issue). This would also be the ba-
sis for any exam GISCI might develop.

The BOK is an initiative of the 
University Consortium for Geographic 
Information Science (UCGIS). 
Over 60 people, most of them 
university researchers and educators, 
contributed to this work. It is the 
most intellectually rigorous attempt 
to define what constitutes GIS&T 
professional knowledge, and what lies 
outside its boundaries. 

To ensure that the BOK 
is practically useful as well as 
intellectually rigorous, the editors are 
requesting comments from GIS&T 
practitioners, especially non-academic 
practitioners. I urge all URISA 
members to respond thoughtfully—
your future job descriptions may 
come from this work.

President's Column continued from page 4

May/June 2007 • URISA News  5



Welcome New URISA Members

Federal Agency Member
US Census Bureau

Corporate Members
ESRI – Platinum Corporate Member

BAE SYSTEMS– Gold Corporate Member

Bowne Management Systems Inc 
CDM - Camp Dresser & McKee Inc. 
DigitalGlobe Inc 
EarthData 
Geographic Technologies Group 
Manatron Inc 
Merrick & Company 
Mobile Video Services Inc 
Optimal Geomatics Inc 
Surdex Corporation 
The Sidwell Company

Business Members
Data Transfer Solutions – Silver Business 
Member

Causeway Data Communications LTD 
Colorado CustomWare Inc 
CyberCity 3D LLC 
Farragut Systems, Inc. 
GIS Innovations Ltd 
GIS Planning Inc 
Integrated Spatial Solutions, Inc. 
JE Saenz and Assocs, Inc 
Kessler GIS 
Latitude Geographics Group Ltd 
MGP Inc 
New Urban Research Inc. 
North River Geographic Systems Inc. 
Orion Technology Inc 
SpatiaX Infosystems 
Systems Design Inc 
Talon Positioning Solutions Inc 
TerraGo Technologies 
Tetra Tech - HAI 
Tyler Technologies - Eagle Division

Eric Anderson, County of Nevada, Nevada City, CA  
Mohammad Al-Hamdan, NASA Marshall Space Flight Center, 

Huntsville, AL  
Ali Aldosari, King Saud University, Riyadh, Saudi Arabia
Rohit Anand, Jacksonville, FL  
Joseph Baker, Indiana State Dept of Health Office of Minority 

Health, Indianapolis, IN  
Reza Barzanjah, IBI Group, London, ON, Canada
Jason Blackburn, Louisiana State University, Baton Rouge, LA  
P.R. Blackwell, Stephen F Austin State Univ., Nacogdoches, TX  
David Blumberg, USAF, Apo, AE  
Robert Borchers, Wisconsin Division of Public Health, Madison, WI  
Benjamin Branch, North Carolina State University, Willow 

Springs, NC  
Sheryl Ceriani, DigitalGlobe Inc, Needham, MA  
Hoon Chang, Yonsei University, Seoul, Republic of Korea 
Bradford Cheff, Coconino County, Flagstaff, AZ  
Maria Clay, Nolte Engineering, Sacramento, CA  
Robert Conrad, Pechanga Tribal Government, Temecula, CA  
Michael Cook, Uintah County, Vernal, UT  
Ben Cordes, Ohio Dept of Transportation District 2, Bowling 

Green, OH  
Scott Cormany, Fayette County, Washington Court House, OH  
David Couroux, City of Calgary, Calgary, ON, Canada
Stephen Cox, The Schneider Corporation, Indianapolis, IN  
Melissa Crane, San Juan County, Friday Harbor, WA  
Andrew Curtis, Louisiana State University, Baton Rouge, LA  
Vickie Damm, US Environment Protection Agency, Kansas City, KS  
Jeatawn Degelia, City of Houston, Houston, TX  
Samuel Dennis, University of Wisconsin-Madison, Madison, WI  
David Doyle, National Geodetic Survey, NOAA, Silver Spring, MD  
Chris DuClos, Florida Department of Health, Tallahassee, FL  
Becky Dunkin, DigitalGlobe, Longmont, CO  
Kirk Eby, City of Gaithersburg, Gaithersburg, MD  
Nicole Edwards, CDC-NIOSH, Morgantown, WV  
Kris Estes, Coconino County, Flagstaff, AZ  
Nora Evans, Autin Police Department, Austin, TX  
Ebaindip Eyongtiku, Medical Hope Foundation, limbe, Cameroon
Matthew Ferguson, City of Cape Town, CapeTown, South Africa
John Folsom, Office of Environmental Public Health and 

Medicine, Tallahassee, FL  
Stephanie Foster, Centers for Disease Control & Prevention, 

Atlanta, GA  
Sarah Franks, McLean County, Bloomington, IL  
Suzanne Gaulocher, University of Wisconsin Madison, Madison, WI  
Jesse German, US Department of the Interior, Shoshone, ID  
David B Gilbert, GeoDecisions, Madisonburg, PA  
Jeffrey Goldman, ITS Corporation, Lansdowne, VA  
Dana Gray, Delta Region AIDS Education Training Center, New 

Orleans, LA  
Sharon Grayson, , Philadelphia, PA  
Willie Green, Fulton County, Atlanta, GA  
Sandy Gruber, Lincoln City, Lincoln City, OR  
Timothy Hare, Morehead State University, Morehead, KY  
Amanda Hargis, Santa Fe County, Santa Fe, NM  
Rikki Hartung, Orange County Government, Orlando, FL  
Sean Hawley, Geographic Technologies Group, Goldsboro, NC  
Jared Hill, Guilford County Dept of Public Health, Greensboro, NC  
Cheryl Holsonbake, Kern County Network for Children, 

Bakersfield, CA  
Stacey Hopkins, First Responder Systems & Technology, Baton 

Rouge, LA  
Collin Horace, , Canton, GA  
Darlene Jenkins, HDR Inc, Phoenix, AZ  
Craig Johnson, Louisiana State University, Baton Rouge, LA  
Morgan Johnson, Guilford County, Carrboro, NC  
Dana Jon Kamason, United Nations, New York, NY  
Annie Kao, County of San Diego HHSA, San Diego, CA  
Azar Khani, Fulton County, Atlanta, GA  
Ben Kim, City of Phoenix Planning Department, Phoenix, AZ  
Matt King, Ryerson University, Toronto, ON, Canada

Richard Kingston, University of Manchester Environment & 
Development, Manchester, United Kingdom

Russell Kirkham, Anchorage, AK  
Amber J Knapp, City of Huntsville, Huntsville, TX  
Shelly Knight, Pechanga Tribal Government, Temecula, CA  
Jerry Kniphfer, Huntsville, AL  
Ken Koleda, Westland, MI  
Doug Kolom, NAVTEQ, Chicago, IL  
James Kompanek, Huntington, WV  
James C Kroll, Stephen F Austin State University, Nacogdoches, TX  
David Kulpanowski, Lee County Public Safety, Fort Myers, FL  
Jon Langstaff, Colorado Department of Agriculture, Lakewood, CO  
Shui Shan Lee, Stanley Ho Centre for Emerging Infectious 

Diseases, Shatin, Hong Kong, China
Christy Lightowlers, University of Victoria, Victoria, BC, Canada
Chrissy Lingenfelter, City of Green, Green, OH  
Elliott Lowe, Kent County IT, Grand Rapids, MI  
John B Malone, Louisiana State University, Baton Rouge, LA  
Laureen Malone, Wicomico County Health Dept, Salisbury, MD  
Diane Mark, Kitsap County, Port Orchard, WA  
Neil Mayberry, Coastal Carolina Research Inc., Petersburg, VA  
Patrick Mc Carthy, AMEC Earth and Environmental, Durham, OR  
Brandt Melick, City of Springfield Public Works, Springfield, OR  
Jordan Merrell, Uintah County, Vernal, UT  
Ross Miller, BC Institute of Technology, Burnaby, BC, Canada
Shannon Mixon, Bulloch County Tax Assessors, Statesboro, GA  
Kathleen Moffitt, CA State U Fresno, Fresno, CA  
Imelda Moise, University of Illinois at Urbana-Champaign, 

Champaign, IL  
Jo A Moore, TRC, Olympia, WA  
Theresa Moore-Williams, Fulton County, Atlanta, GA  
Themba Musekiwa, City of Cape Town, Cape Town, , South Africa
George Nelson, Davis & Floyd Inc, North Charleston, SC  
Vasco Nunes, Applanix Corporation, Richmond Hill, ON, Canada
Caroline Oshiro, Parsons Brinckerhoff, Seattle, WA  
Bruce Oswald, James E Sewall Company, Menands, NY  
Phoebe Tak-ting Pang, Stanley Ho Centre for Emerging 

Infectious Diseases, Shatin, Hong Kong, , China
Bryan Pavlik, Public Safety, Middletown, CT  
Peter Payerl, Town of Sidney, Sidney, BC, Canada
Yerlan Pazylov, Kazath Scientific Center For Quarantine & 

Zoonotic Diseases, Almaty, Kazakhstan
Bobbie Peters, Town of Castle Rock, Castle Rock, CO  
Michael Phillips, Fulton County, Atlanta, GA  
Sean J Phillips, Stark County Regional Planning Commission, 

Canton, OH  
Janet Phoenix, Coalition for Environmentally Safe Communities, 

Washington, DC  
Don E Pickenpaugh, Belmont County, St Clairsville, OH  
Andrew Pollock, CACI, Marietta, GA  
Gail Porter, City of Blue Springs, Blue Springs, MO  
Sara Poulton, DigitalGlobe Inc, Needham, MA  
James A. Price, GCR and Associates, New Orleans, LA  
Donald Ragland, , Waldorf, MD  
Jeanette Rainey, Global Immanitation Branch, Center for Disease 

Control, Atlanta, GA  
Shakhlo Rakhimova, Center for Prophylaxis of Quarantine & 
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Introduction
A project, by its very definition, is in-
tended to be a one-time and unique 
endeavor that produces predefined 
deliverables as stated in the project 
scope. Some projects never seem to 
end.  Is it because “done” was never 
clearly defined? Why does this seem 
to happen so often? The cause is not 
necessarily due to bad intentions or 
poor project management. It has to 
do with the project team’s ability to 
achieve project expectations. How 
does an organization properly docu-
ment expectations? By collecting de-
tailed project requirements, defining 
project scope and developing a project 
plan to deliver a system to meet those 
expectations.

How often do projects start 
without proper requirement gathering, 
project planning, scope identification 
or even a detailed budget? More than 
anyone wants to admit. It is often 
difficult to get sufficient resources 
to accomplish suitable project 
requirements gathering and planning. 
These tasks can be seen as inaction or 
spending money that can be used to 
do the “real work.” Planning is very 
important to any project. Imagine 
building a house without detailed 
plans: including owner requirements, 
comprehensive cost estimates and 
a construction timeline. No prudent 
person would do so, yet it commonly 
happens in IT projects?  Perhaps 
because people do not take true 
ownership, after all, “it’s not our 
money.” While this view may seem 
harsh, therein lays an element of truth. 

Project Planning
Project planning can be facilitated 
by using planning templates. Utiliz-
ing templates is an essential tool in 
guiding the project team. A common 
perception is that preparing plan-
ning documents delays the “start” of 

What does “done” look like?
Keith Fournier, PMP, APMC, CMS, GISP

a project. Most 
believe a project 
starts after the 
system has been 
purchased and 
the implementa-
tion commences. 
Why? This is 
when most of the 
project activity 
can be seen. The 
real beginning 
of a project starts much earlier. It of-
ten begins during the development 
of strategic and capital budget plans, 
months or years before buying the 
first server or writing the first line of 
code. Comprehensive project planning 
enables the development of various 
project documents, such as project 
scope and project charter, in addition 
to time and cost estimates. These proj-
ect documents identify who are the 
stakeholders, project purpose, business 
and functionality requirements, scope 
of the activities, approach to complete 
activities, and resource estimates. The 
creation of these documents is not fun. 
It takes time and costs money. 

Once project planning and scope 
documents are completed, a project 
can proceed.  An obvious goal is 
to have the project completed as 
originally planned. However, that is 
usually not the case. If changes are to 
be done, it is better early in the project 
life cycle and not later. Changes to 
the project scope can be costly. These 
costs will exponentially increase as 
the project progresses and changes 
are made. Robert Pressman from IBM 
postulates in his 2001 book entitled 
Software Engineering: A Practitioner’s 
Approach that, for “every $1 spent to 
resolve a problem during design, $10 
would be spent on the same problem 
during development, and multiply to 
$100 or more if the problem had to be 
solved after the production release.” 

The 1-10-100 rule is a concept that 
can be used to gain funding for project 
planning. Proper planning can also be 
considered a project insurance policy 
that can increase customer satisfaction 
and reduce the system’s Total Cost of 
Ownership (TCO).

Savvy project managers will 
protect themselves, project sponsors 
and project team members from 
unwanted scrutiny because of 
the existence of comprehensive 
planning documents. These 
planning documents communicate 
to the project sponsor and steering 
committee all known assumptions and 
expectations in written form. Without 
documented project scope and 
requirements, the project may never 
be considered successful because 
of incremental changes during the 
development of the system. 

Project Scope
Scope of the project has been de-
fined in many ways. The Guide to the 
Project Management Body of Knowl-
edge (PMBOK) written by the Project 
Management Institute defines project 
scope as “the work that must be done 
to deliver a product with the specific 
features and functions.”  Therefore, 
features and functions contained in the 
project requirements are essential in 
developing the scope of the project.  
As mentioned, if the stakeholders don’t 
know exactly what they want, it will 
be very difficult to estimate the costs 
and have confidence to deliver the ex-
pected functionality.

Process Analysis
Some organizations want a GIS be-
cause others have one. That’s good 
motivation. What makes them want 
“that other GIS?” For a GIS or any IT 
system to be successful, it has to be in-
tegrated into the daily workflow of the 

continued on page 8

Keith Fournier
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an objective evaluation of proposals 
submitted. Furthermore, the project 
owner and vendor may use these 
requirements to manage the project 
deliverables. Proper requirements 
gathering should be instituted for 
every project, even small projects. This 
allows for the psychological change 
or a paradigm shift to occur in an 
organization. When requirements 
gathering are done with all small 
projects, it will become standard 
operation procedure when large 
projects are pursued.

Project Failure
According to The Standish Group, 
which tracks IT project success rates, 
only 29 percent of IT project conduct-
ed in 2004 were complete successfully. 
Why do IT projects often have such 
a problem succeeding? Insufficient 
resources may be another problem. 
Resource constraints interfere with all 
projects. The triple constraint is the 
balance between time, cost and qual-
ity/functionality. It is often erroneously 
said that you can have two of the 
three, but you can not have all three 
at once. Managing project constraints 
and stakeholder expectations is the 
duty of the project manager. Adhering 
to the scope of the project and saying 
no to keep projects on track is the best 
way to succeed. A Change Control 
Board (CCB) is a good tool to success-
fully reduce scope creep.

Change Management
Change management is a methodol-
ogy to minimize changes in the scope 
of the project. Its goal is to adhere to 
the original scope and cost of the proj-
ect as much as possible. The Change 
Control Board (CCB) is a group of 
project stakeholders that can assist the 
project manager in keeping a project 
on track. A project management rule is 
“to disappoint early and disappoint of-
ten.”  The disappointment comes from 
stakeholders constantly wanting ad-
ditional features and functionality that 
is beyond the scope of the project. If 
a scope change is requested, refer it 
to the change control board (CCB). 
Their job is to say “no.” If the change 
is absolutely necessary, the change or 

organization. The most important as-
pect should be the maintenance of the 
data. New system investments must be 
perceived as a benefit to the users or it 
will be underutilized. Therefore, a criti-
cal step is needed to enable the inte-
gration of a new system into the daily 
functions of a department. A process 
analysis must be performed to under-
stand current workflow.  Performing 
a workflow process analysis is the 
precursor to defining requirements. 
On small projects, the project man-
ager typically performs all tasks in the 
project life cycle including gathering 
requirements. In large projects, busi-
ness analysts gather the requirements 
through business process analyses. 
The stages of business analyses include 
documenting current processes (as-is), 
group visioning to improve processes, 
and develop new process models (to-
be). The new process models are then 
used to facilitate the requirements 
gathering of a new system. Once the 
new application is selected, a fit-gap 
analysis must be performed to deter-
mine the cost of customizations to 
meet the requirements. 

Requirements Analysis
Requirements gathering may be the 
most important element to a success-
ful project. The CHAOS Report from 
The Standish Group in 1995 reported 
that 44.7% of project failure is due to 
incomplete requirements and scope 
management activities. Requirements 
are the critical component to effective-
ly manage project scope. It must be 
included in the development life cycle 
of any new application or project. 
Comprehensive requirements gather-
ing will surely increase the potential for 
success. 

A cost estimate of a system is 
dependent on a final and detailed 
list of project requirements. Before 
project planning commences the 
project stakeholders should agree 
upon these requirements. Detailed 
requirements are also utilized in the 
development of Request For Proposal 
(RFP) documents if external resources 
are necessary to complete the project. 
The requirements list also enables 

customization should be documented 
to include impact to project schedule, 
and cost to future operations, such as 
upgrades. Then the project sponsor 
should make the final decision based 
on the recommendation of the CCB. 
It is hard to tell your clients “no” but 
it can be the difference between mak-
ing the client happy during the project 
and having an unhappy client at the 
end, when completion is over budget 
and delivered beyond the scheduled 
completion date.

Completion Anxiety
The completion anxiety can also be a 
barrier to finishing projects. Projects 
are supposed to be temporary. But the 
project team members still have to pay 
their house mortgages and car pay-
ments at its conclusion. What could 
happen, both overtly and covertly, to 
the motivation of team members if 
there is not a known strategy to “roll 
them off” the project when com-
pleted? Money is a powerful motiva-
tor. If the team, especially consultants, 
observes that project budgets can be 
easily be increased, what is their mo-
tivation to minimize changes and cus-
tomizations and complete the project? 

During the development of the 
project plan, each member of the 
team should have project completion 
goals. The timing for “out-placement” 
to other projects as their roles 
complete should also be established.  
The schedules 
and plans 
for the 
outplacement 
should be 
reviewed 
at regular 
intervals 
throughout 
the project.  This will encourage team 
members to complete their portion 
of the project without fear of being 
laid-off or put in a position that isn’t 
desirable. Otherwise people have 
nothing to do but perpetuate the 
current project. 

Adhering to a project plan’s 
budget and schedule with little or no 
changes takes discipline. The project 
manager must be constantly diligent 

Done continued from page 8

“The key to successful 
project scope 
management is to 
disappoint early and 
disappoint often.”
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to control their project budget. 
The short-term effect of prolonging 
the project may be reduced stress. 
However, the long-term benefits of 
staying within scope and budget 
are increased credibility with project 
sponsors, higher potential for initiating 
more projects and obtaining future 
project funding should become easier. 

Many IT projects have a tendency 
to fail by being over budget and 
delivered beyond expected completion 
date. This fact is the major reason for 
resistance to initiating and funding 
projects. Future projects will be easier 
to get support if you and your team 
get a reputation for delivering valuable 
solutions on-time and on-budget.

Conclusion
Unsuccessful projects occur because 
many of the deliverables are non-tan-
gible. Users don’t fully comprehend 
the cascading impacts even seemingly 
simple changes cause in system con-
figuration. Therefore, if requirements 
are documented and the scope of the 
project is clearly defined, the prob-
ability of a successful on-time and on-
budget project greatly increases.  The 
following are some guidelines that can 
be used in your next project to mini-
mize scope creep: 
1) start now to gather requirements 

and use planning templates on 
every project, no matter what the 
size of the project

2) secure funding to do proper 
project planning

3) develop project planning 
documents

4) create Change Control Board 
(CCB) to manage system 
configuration

5) be prepared to “disappoint early 
and disappoint often”

6) get written approval from project 
stakeholders and project sponsor 
for any change in scope resulting 

in increased cost or delayed 
completion

7) maintain list of any customizations 
or changes to original 
configuration

8) move as many change requests 
to a subsequent phase after the 
original project scope is complete, 

9) keep project sponsors and steering 
committee informed, and 

10)  start developing a plan for the 
placement of team members at 
the beginning of the project. 

What does “done” look like?  
Requirements must be documented in 
detail prior to the commencement of 
the project to answer that question. 
Project scope and system configuration 
must be controlled from the first day 
and diligently managed. This stance 
will create enemies, but if you want 
everyone to like you...don’t become 
a project manager. When a GIS or IT 
project is properly managed, the long-
term benefits and appreciation for the 
project manager’s actions will become 
evident.
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URISA 
Election Results
Thanks to all URISA members who 
took the time to vote in the 2007 
Board of Directors Election! It was 
an extremely close election.

At the close of the URISA Annual 
Conference in Washington, DC this 
August, Susan Johnson will begin 
her term as President. Hilary Per-
kins will become President-Elect, 
and Greg Babinski, Cindy Brad-
dock and Sandi Majewski will be-
gin their three-year Board terms. 

President 2007-2008: Susan 
Johnson, City of Charlotte, NC
President 2008-2009: Hilary 
Perkins, GISP, AICP, Data Transfer 
Solutions

Incoming Board Members:
•  Greg Babinski, GISP, King 

County (WA) GIS Center 
• Cynthia Braddock, Boulder 

County (CO) Assessor’s Office
• Sandi Majewski, Las 

Vegas Metropolitan Police 
Department

In advance of the conference, we’d 
like to recognize the following 
amazing individuals as they com-
plete their terms on the Board of 
Directors:

URISA President 2005-2006: 
Cindy Domenico
Boulder County (CO) Assessor

URISA Secretary: Eric Bohard, GISP
Clackamas County, OR

URISA Treasurer: Allen Ibaugh 
Data Transfer Solutions – Orlando, FL

Shoreh Elhami, GISP
Delaware County, OH

We’ll miss your enthusiasm and 
extraordinary commitment on the 
Board!
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GISCorps Helps United Nations High 
Commission for Refugees Map Resources  
for Refugees in Cairo, Egypt
By Mark Salling, GISCorps Core Committee

This past fall, Lori Quinn, from North 
Carolina, Charlotte-Mecklenburg 
Planning Commission, was deployed 
to a UNHCR (www.unhcr.org) project 
that involved digitizing and geo-ref-
erencing resources in Cairo, Egypt, to 
support the protection and assistance 
activities of UNHCR for refugees in 
that city.

The UNHCR reported last fall 
that Egypt had approximately 
88,000 refugees, about 17,500 of 
whom were receiving assistance 
from UNHCR. Approximately 70,000 
were Palestinian refugees, though 
few of these were registered with 
the UNHCR. Among the UNHCR 
assisted refugees, the majority were 
from Sudan, followed by Somalia. 
With continued conflict and political 
uncertainty in these areas, including 
Darfur, and the additional inflow from 
Iraq, these numbers were on the rise. 
Cairo, particularly the poor quarters 
of the city, has been the primary 
destination for these refugees and the 
need to provide services there has 
put the UNHCR’s assistance program 
under tremendous pressure.

One of the basic tasks of the 
agency is to locate resources related 
to education, health care, safety and 
security, and social services. Providing 
maps and other information on the 
locations of these important resources 
to a new community that is unfamiliar 
with their surroundings is one of 
the tasks of the GIS department at 
UNHCR, headquartered in Geneva 
Switzerland. The department is headed 
by Luc St. Pierre who is the Senior 
Geographic Information Systems 
Officer in the Field Information and 
Coordination Support Section of the 
Division of Operational Services.

The UNHCR had mapped and 
created an atlas of a number of assets 
that are helpful to the large refugee 
community in the city. Some agencies 

provided partial 
information and 
UNHCR came 
up with some 
intermediate 
solutions working 
not at the 
residential level, 
but more in terms 
of clusters or 
concentrations 
of refugee 
households. A final 
report would be 
made available to partners in providing 
assistance. 

But other resources were found 
only on large format paper maps that 
had no geo-referenced system. The 
challenge in Cairo is the complete 
absence of an address system and no 
existing digital dataset of the street 
network. 

One of the datasets UNHCR 
wanted to develop more accurately 
was geo-referenced schools, hospitals, 
and police stations in certain sectors 
of the city. This information was on 
about 25 large scale, originally CAD-
produced, paper map drawings that 
were available at the UNHCR Branch 
Office in Cairo. They had no geo-
referenced system. Six of them were 
scanned and delivered as tiff files to 
GISCorps. A portion of one is shown 
on Figure 1.

The method of capturing and 
geo-referencing the data from the 
maps was straightforward though 
repetitious. The location of schools 
and hospital buildings had been 
highlighted in shading or color on 
the scanned tiff files. Based on their 
relative position and shape, Lori 
identified these buildings visually 
from the high resolution Google 
Earth coverage of the Cairo area and 
then noted the Google Earth latitude 
and longitude coordinate pairs. She 

also added elevation. A point shape 
file was produced.

Initially, Lori completed the data 
capture from one of the six maps 
and sent the results to the UNHCR to 
verify that the process was providing 
the desired result. Once that was 
determined Lori implemented the 
procedure for the remaining five tiff 
maps. A final geo-reference layer of 
points was created for the buildings, 
approximately 500 in all. 

The work of the UNHCR is critically 
important in helping innocent victims 
of war and conflict all over the world 
and GIS is part of the infrastructure 
necessary to that mission. We are 
proud of Lori as one of the volunteer 
GIS professionals who want to make a 
difference beyond their normal work 
lives. The GIS community is filled with 
such altruism and GISCorps is very 
pleased to help that quality make a 
difference in the world.

For more information about 
GISCorps, visit www.giscorps.org.

1. Refugee Trends, 1 January – 30 June 
2006, Refugee Populations, New Arrivals 

and Durable Solutions in 95, Mostly 
Developing, Countries, 11 October 2006. 

Field Information and Coordination Support 
Section, United Nations High Commissioner 

for Refugees, Geneva. (http://www.unhcr.org/
statistics/STATISTICS/4541d30c2.pdf)

Figure 1
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Share the value of your work throughout your organization with Server GIS.

Extend your GIS Across the Enterprise.

As a geographic information system 
(GIS) professional, you receive countless 
requests for maps and spatial informa-
tion.  Answering special requests, while 
important, takes time and reduces 
your productivity.

Imagine being able to push your 
maps, models, and tools out to the 
rest of the organization via focused, 
easy-to-use applications. Staff in 
other departments and out in the field 

could query accurate, up-to-date data 
without a lot of training. This increases 
their productivity as well as yours.

By making your maps, data, and 
analyses readily available, you can 
help others reap the benefits of the GIS 
work that you do. You already know 
that spatial analysis and visualization 
are important parts of daily decision 
making. Use Server GIS from ESRI to 

help others benefit from your work. 

To learn how organizations are using ESRI server GIS 
to improve productivity, visit www.esri.com/server.

In the United States: 1-866-447-3036 
Outside the United States: +1-909-793-2853, extension 1-1235
On the Web: www.esri.com/international

“The server-based options 

provided by ESRI allow the City of 

Mesa to deliver more enterprise 

GIS applications throughout 

our organization without high 

installation and training costs.” 

Jason Bell
IT Services Leader,
City of Mesa, Arizona
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