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what�s inside Resistance of the Medium
By James Bennett

In art, pieces of stone or wood become sculpture,
paint and canvas become paintings, clay and

minerals become ceramics. A myriad
of materials are collected,

combined, modified, and
shaped into an artist’s

expression. These mate-
rials that are used as
vehicles in the creative
process are called
mediums. Each
medium has its own

particular characteristics,
ways in which they are

easy to work with and ways
in which they are difficult. This

both helps and hinders the artist on
the path towards a finished work. This push-

pull relationship of artist to materials is called the
resistance of the medium. Learning to reconcile
and work with a medium to get the most out of it
is one of the signs of great art.

This concept of “resistance of the medium” can
be applied to many if not most areas in life (it’s a
scientific term as well). Try driving through LA at
rush hour or spending quality time with an insur-
ance agent. The trick is to understand the
medium well enough to use it to its best advan-
tage, ideally having it work for you (like taking
the side roads in LA). This is particularly true in
GIS, where we, as GIS professionals, encounter
“resistance of the medium” every day, in many
different ways. What are these ways and how is
this resistance holding your GIS program back
from reaching its goals?

First though, why are we even dealing with
resistance of the medium? Once again, in art, it
is to realize an artist’s vision and create some-
thing that has never existed. Many times this is
not preconceived, and the artist and medium
are led to the finished piece together, but more
often there is an idea or goal of what is to be
produced. A painter sets up an easel to capture
a scene or portrait, though perhaps with differ-
ent goals for interpretation. Deciding on the
vision, and individual goals, for your GIS
program can put in perspective how to deal
with the resistance in certain areas, and which
battles are most important to fight. Formulating
strategies that address the high-level goals for
the GIS program and the resistance of the
medium in those specific areas can help ensure
success.

An old adage applies here, “Recognizing a
problem (and in this case understanding it) is
the first step in finding a solution”. It is easy to
say “GIS is not getting any funding because
they just don’t get it”, but the underlying ques-
tions are, “What don’t they get?”, “What is it
they do need to know?”, and “How can the
value of GIS be demonstrated in a way they will
understand?” In short, you need to know more
about the medium to deal with the resistance.
Let’s look at some of the more prevalent areas of
resistance of the medium in GIS and strategies
to deal with them. Categorizing like this is some-
what artificial by nature, as these different areas
of resistance can be so integrated, but useful for
our purposes here, as long as it is realized they
must work together and balance one another. 
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Today, there is growing recognition that government functions are
intertwined. Spatial information and GIS can be effectively used to
facilitate the flow of information. For example, Grand Traverse
County has effectively utilized the County Clerk’s Doing Business As
and Voter Registration files, Equalization’s assessment database, the
assessor’s township database, utility billing database, and GIS
among others to audit Homeowner’s Principal Residence Exemptions
(HPRE) leading the State of Michigan in this effort. A properly
administered HPRE program benefits schools and budgets from the
State to the local level.

If developed with an enterprise perspective, geospatial information
provides a shared framework upon which common business
processes can be built. In times of limited budgets, the coordination
and leveraging of resources allows jurisdictions to do more with
less. The County GIS has facilitated such an enterprise perspective
allowing various departments and governmental units to recognize
cross-functional opportunities and data sharing. Data is expensive to
generate, maintain, and analyze. The more cooperation among
departments and municipalities, the more return to the County from
its GIS.

NEW PROGRAMS AND ACTIVITIES

Cadastral Framework The foundation of Grand Traverse
County’s GIS system is the parcel ownership layer. When this
layer was completed in 1996, the GIS system was off and
running. The original framework utilized was MIRIS generating
a +/- 40’ (12.192 m) horizontal accuracy. As more people
began utilizing the growing GIS, the need to have a more
accurate framework became evident. The County
remonumentation program at the time was 50 % through its
funding cycle, but only 30 % complete. Also, no coordinates
were located using GPS at that date. Therefore an alternate
method was pursued. As a result of a cooperative effort with
the Army Corps of Engineers, a three year grant was obtained
to develop a more spatially accurate cadastral framework. GPS
using real time technology was utilized to accurately locate
existing section corners, 1/4 corners, meander corners, and
center posts. This framework produced a digital breakdown of
sections to the 1/8 line. The result of this project is 10 cm
accuracy at the GPS located points. The cadastral framework
project will be completed in early 2006. 

Digital Tax Mapping Pilot In 2004, all County
departments were asked to cut their budgets by 8 %. During
this process, it was noted that the line item for mapping was
significant. Historically, the County had outsourced tax map
production and shared this cost with the local units. The
increased confidence in GIS data through the new framework
allowed digital tax map production in GIS. The new framework
being developed spurred the Equalization Department to
approach township boards regarding the possibility of a
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Grand Traverse County

Population Served: 77,654 (U.S. Census Bureau, 2000
Census)

Size of Area: Approximately 466 square miles (1207 km2)

Staff: GIS Coordinator and three GIS staff members

Annual Budget: $486,139 has been appropriated for GIS,
FY2006

PROGRAM STATUS

Grand Traverse County’s GIS program is now a venerable ten years
old. While GIS started off as primarily a parcel mapping effort,
today the Grand Traverse County Equalization Department’s GIS
division supports thirty-five county departments, fourteen local units of
government, and local businesses using enterprise level databases
and state-of-the-art applications. Today the County GIS assists E911,
Traverse City Area Public Schools, the County Road Commission,
Metro Fire, the Gypsy Moth Suppression program, realtors, utilities,
and has even helped increase property tax revenue.

Grand Traverse County chose and continues to use ESRI for its core
GIS software. This software includes up-to-date versions of the entire
ArcGIS product suite (ArcSDE, ArcIMS, ArcInfo, ArcView, and
ArcPad) and optional extensions for desktop products. The County
has archived ownership and assessment roll data since 1996. The
County has periodically updated orthophotography and daily
maintained road centerline and parcel layers. In addition, the
County possesses many other political, environmental, and logistical
datasets.



Technology Resistance
The medium in the technology venue is all of the physical “things” it
takes to make GIS go. These are objects like data, computer systems,
networks, software, GPS devices, printers, even offices, chairs, etc.
Everyone needs better “stuff” of course, especially data, but what specif-
ically is giving you a problem and/or holding the GIS program back
from delivering or producing something valuable? Examine each of
these things in detail, really think about them, and list out both what is
lacking and what can realistically be done to make it better. Try to look
for and find new ways to have technology work together; such as
combining existing spatial data with different tabular databases from
the norm to create new products, rearranging a network to share
servers and plotters more efficiently; leveraging an existing website to
add spatial capability rather than build from scratch. 

Tools enter into the discussion here, as many of the items in this area are
both a part of the medium and tools to manipulate it. Just like a sculptor
with a quality, sharp chisel can work more efficiently with better detail; a
GIS program with good tools can do the same. What is missing or dull
in your toolbox? What small improvements or acquisition of tools will
pay the biggest dividends in quality of data and savings in time? There
are many free or low cost resources out there that can help once you
know what to look for. Also, consultants and vendors can be considered
good tools to assist the program in building capability and getting on
track. This concept of utilizing the right tools for the job applies to this
area as well as the next ones being discussed.

Organizational/Educational Resistance
The organizational and educational mediums in GIS are so closely tied it
is best to talk about them together. How your GIS program is arranged is
every bit as important as the level of knowledge of those occupying it.
An effective mix of skills at the proper places in your organizational
structure can be very powerful. In that respect, ask yourself, where is the
necessary knowledge lacking, and what is needed in those places? 

For instance, a department level GIS person doesn’t necessarily need to
be a GIS guru, but they do need to be the subject matter expert (i.e.
help maintain the data), run the software for their needs proficiently,
ideally be creative with producing valuable output and applications,
and be able to give good feedback and input to the program. Finding
both the right person for this (unfortunately for us, some folks just “get”
computers/GIS, and some just don’t), and giving them the appropriate
education and support is key.  

Education for decision makers is always a special issue. Ask yourself
“just what do they need to understand about GIS, the program and
goals, and how could they understand it best”? Knowing the audience is
critical, some may not use computers at all, and some may even
become users in one fashion or another. Also, people perceive concepts
in different ways. A bard once told me there is technical speech and
political speech. Technical speech we probably already understand
(knowing the basic audience for this article), mainly what does it do and
how does it do it. Political speech is more in line with “how will it make
us/me look” or “will it get me re-elected”. Not to say that all politicians

think exclusively this way because they definitely don’t, but those aspects
are a part of presenting to, and educating decision makers on, the
benefits of GIS.

The organizational structure itself should be given close scrutiny.
Sometimes factors like departmental barriers, chains of approval and
command (paperwork), and project oversight can present high levels of
resistance. How could the organization be arranged differently, even
slightly, to be more efficient and provide better communication? Usually,
this sort of change can meet high resistance too, but is usually worth
persevering to achieve. Examples of some strategies might be establish-
ing a central services GIS group whether in an existing department or
autonomous, creating project teams, and creating effective user and
oversight committees. Many GIS programs have a good basic structure
and may just need refining. 

Financial Resistance
Finally, we come to resistance of the financial medium, the mother of all
resistance for most GIS programs. The medium in this case can be very
difficult, almost heartbreaking, to deal with. We are in a time of tight
resources and sometimes shrinking budgets. It necessitates us to be as
clever as possible with the budgets we do have. But beyond that, how
can we make the available and potential resource pools work to the GIS
program’s benefit? What can we do with the resources we do have
available to generate more? What is getting in the way of this, and how
can it be dealt with?

Examining where your financial resources are coming from and what
they are used for now is a starting point. Also look at the difficulties the
GIS program has had securing resources over time, and how reliable
they are. Then, evaluate how to both stabilize the existing resource
channels as well as identify other potential financial sources. Focus on
what you could do to take advantage of them. An example might be to
investigate slanting portions of the GIS program to make greater
resources available, like E911 funding and Homeland Security grants.
Look to technology, organization, education (especially with policy/deci-
sion makers), and good tools to help.

Summary
Discovering and understanding in depth the components and forces
comprising resistance to the medium encountered in your GIS program
can be an epiphany that will equip you to deal with them in a more
effective manner. You may even find that some of these sources of resist-
ance can become your allies. After all, what would the Mona Lisa be
without the canvas, paint, and brushes? 

This article is not intended to be a “Do this, Do that” type of pontifica-
tion. Rather, it is intended to encourage you to look at your GIS
program from a different angle, i.e. what, in detail, is your GIS’ resist-
ance to the medium? Understanding and working with the impediments
to your GIS vision and goals can truly help make your GIS program a
work of art. 

InfoGeographics, Inc. President Jim Bennett can be reached at jben-
nett@infogeographics.com or (231) 995-8266 ext 100.
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cooperative digital tax mapping agreement. County GIS staff
would move all GIS layers to the new framework. An intern
paid for by the township would annotate the tax maps with
parcel numbers, dimensions, road names, hydrology feature
names, compass calls, parcel hooks, government lots, plat
lines, easements, and lot numbers, etc. Long Lake Township
was the first township to enter into an agreement with the
County. The project involved 30 layers of information and was
formally presented to the Long Lake Township Board on
December 14, 2004. The resultant maps are exceptional.

Digital tax mapping continuation/cost savings After
the Pilot Project, Acme Township contributed to the effort, and
the digital tax maps have been completed and will soon be
printed and presented to the Board. Four more townships are
scheduled for completion in 2006. It is the intent of the County
to continue to seek the cooperation of local units until digital
tax maps are complete. Ultimately, the goal is to have one
mapping system instead of maintaining both the GIS mapping
and outsourcing paper maps. Combining the two systems will
greatly reduce tax map production costs. The 2002 bill for
traditional paper mapping services for Long Lake Township was
$1,950. Total cost for the GIS-based 2005 Tax Map Update
for Long Lake Township was $584.90. Much of this cost is
because the same hard copy output is created along with tax
maps in PDF format on a CD. As the townships wean
themselves from multiple copies of hard copy tax maps, this
cost will drop.

Point based address system Another project being
completed in conjunction with the digital tax mapping effort is
a point based address system. The County address ordinance
specified that the street numbering maps on file in the
Equalization Department would become an operative part of
the ordinance. The result is a new address point layer
containing both the location of the address structures
themselves and their access point e.g. the end of a driveway.
Much of this work is being completed in the office utilizing
existing paper maps and the orthophotography. These points
are then being field verified utilizing GPS and GIS. The
Address database is corrected to reflect any errors noted in the
field. Three townships have now been completed.

ArcIMS application An ArcIMS application developed by
GIS staff has further enhanced the County’s GIS. This
application is currently being used by over 400 employees at
the County and will be put out to the public via the Internet in
2006. One of its unique features is the ability to map longitude
and latitude coordinates obtained by a handheld GPS unit or
other means utilizing three different input types – individual,
multiple, or from an imported ASCII file. It will also allow
placing points on the map and downloading these coordinates.

New orthophotography Another enhancement to the GIS
will occur in the spring of 2006 when leaf-off black and white

orthophotography will be flown. The orthophotography will be
6” (15.24 cm) pixel ground resolution that meets or exceeds
National Mapping Standards (NMAS) for 1:1200 (1”=100’)
mapping with a horizontal accuracy of +/- 3.3’ (1 m). Current
orthophotography horizontal accuracy is +/- 13.3’ (4.054 m). 

New 911 Computer Aided Dispatch (CAD) system GIS
staff were also involved in assisting Emergency Management in
the installation of a new CAD system for their enhanced E911.
Several new layers of information were necessary such as
beats, police officer responding information (ORI), fire
quadrants, fire ORI, Emergency Medical Services (EMS)
districts, and fire ORI. The new CAD system is scheduled to go
live in late January of 2006.

LESSONS LEARNED

GIS staff in Grand Traverse County would do some things
differently if they were starting over. Given today’s technology,
staff would have at minimum started with orthophotography to
assist in developing the original cadastral framework. Even
with MIRIS as the framework, the final product would have
been better with orthophotography as a backdrop. Secondly, a
GPS framework at the beginning would have allowed GIS staff
to place the property based information on this accurate
framework reducing the time needed to go back and correct
this data at a later time. More should have been done through
the remonumentation program to assist with this GPS
framework. 

A valuable piece of information that we have learned through
experience is that data and expertise must be shared at all
levels of government especially between County departments.
County departments are not islands and data should not be
stored in independent silos on these islands. We need to stop
thinking of departments in the traditional sense. We also need
to have standards and interoperability at the data level so even
if different software is being used by various departments, the
data can be used whenever it is needed. It has been very
frustrating to have departments that would like to link GIS with
their database but common key fields are not standardized so
they can be utilized to integrate that database into the GIS
system with minimal effort. One valuable piece of information
that I have gained as Director is a better understanding of what
is happening in other departments in the County through GIS
ties. These departments have assets that can be leveraged
whether that means people, technology, programs or data to
the highest extent possible through GIS. The priority must be
integrating our systems and our structures to enhance service
while being able to bring down costs. 

Grand Traverse County Equalization/GIS Director Laurie
Spencer can be reached at (231) 922-4772 or
lspencer@co.grand-traverse.mi.us
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From the President
Suburbanization, frequently referred to as the more pejorative
“sprawl”, is one of the most contentious political issues intersecting
with the GIS community in Michigan. Speeches and editorials
routinely stir the pot, questioning the motives and morality of those
with opposing views. Without necessarily defending the character
of anyone on either side, I’d like to suggest that the difference in
this and several issues is largely one of perception - is land valued
as a resource or a commodity?

Both of these terms are frequently and carelessly interchanged. As
a matter of definition and etymology, resource implies something
that has a renewable quality, such as a cow producing milk, or
wind producing energy. In contrast, a commodity is something
whose value is largely in its consumption, such as the same cow’s
value for meat, or burning oil for energy. The distinction, although
important, is subtle and not fully exclusive. The value of a resource
is in its long-term potential, for example, the value of a cow to
produce milk. These relationships can change through time, as in
the non-random example of the low milk prices and high beef
prices we’ve experienced during the last several years. 

Land has long been viewed as a resource to be used repeatedly in
the production of food, timber, and other products. But the rather
disappointing economics of agriculture in the Great Lakes — with
large capital investment, short growing seasons, hard labor, and
very thin profit margins — make the agricultural resource value of
an acre in Michigan significantly less than an acre in Missouri.
Concurrently, a variety of social and economic factors continue to
encourage people to yearn to live in detached homes on larger
lots ever father away from urban centers. Discussions of land-cover
change usually focus on the commodity value of the land,
essentially the demand side, and ignore the physical, political, and
cultural forces that are leading to the diminished value of land as
a resource and increasing the supply of land in the market. 

A drive north through the Lower Peninsula tells the story plainly
enough. The natural vegetation cover throughout the uplands of
Michigan should be some form of forest. Each fallow field is a
testament to the diminished value of that land as a resource –
traditional farming in Michigan is a difficult land-use to defend
economically. Yet for many non-farmers, having that land “open,”
meaning undeveloped, is a sort of cultural, community resource. 

Managing land-cover change is a matter of establishing a balance
between the resource value of the land and the commodity value
of the land. Factors largely beyond Michigan’s borders have
reduced the value of agricultural commodities produced from the
land, leaving many farmers with only the land itself as a saleable
commodity. If communities value open space as a resource, they
must provide a mechanism so that the owner of that resource
values it as well – if the milk is valuable, so is the cow, and
perhaps the cow’s pasture.

IMAGIN President Steve Aichele can be reached at (517) 887-
8918 or saichele@usgs.gov

The twelfth semiannual meeting of the
ESRI Northern Michigan User Group

(ENMUG) is scheduled for January 31, 2006.

This meeting will be hosted by Traverse City 
at the Government Center in Traverse City.

All are welcome to attend.

For more information, see the group’s website:
www.infogeographics.com/enmug

THE CALL IS OUT! Don’t miss this professional
opportunity to submit your entries and
nominations for IMAGIN Awards
Every year, several individuals are recognized for their
contributions to the field of GIS at the IMAGIN
conference. Nominations are requested for the following
awards to be presented at the 2006 Conference: 

The Jim Living Lifetime Achievement Award –
The Jim Living Lifetime Achievement Award is
presented to an IMAGIN member in recognition of an
exceptional career-long dedication and commitment in
the field of GIS/Geospatial Sciences and serving as
an IMAGIN member. 

The Jim Living Scholarship – The Jim Living
Scholarship Award presents an outstanding student with
a scholarship for their participation and involvement in
Geographic Information/Geospatial Sciences.

The GIS for Everyone Award – GIS for Everyone
is awarded to an organization that does an outstanding
job of making GIS data or analysis available to either
organizations or to the public.

GIS Education and Outreach Award – GIS
Education and Outreach Award is presented to an individual or
group that promotes an innovative GIS activity or educational
project using GIS/Geospatial Sciences.

Recipients will be recognized at the 2006 IMAGIN
Conference awards banquet. Criteria and submittal
information is located on the IMAGIN website
(www.imagin.org/awards). All nominations must be
submitted to the IMAGIN office by March 31, 2006.



quads (DOQQs) in MrSID format. The tiles within the mosaic
cover a 3.75 x 3.75 minute quarter quadrangle and a 360 m
buffer on all four sides rectified to the UTM coordinate system
as CCM in the MrSID format.

To find out more about CCM available through the USDA NAIP
program, visit www.apfo.usda.gov/naip.html

Did You Know ???
The last conflict over Michigan’s boundary was in 1973 in
which the Supreme Court awarded approximately 300 square
miles (777 km2) of Lake Erie, claimed by both Michigan
(Monroe County) and Ohio (Lucas County), to Ohio.

igan has 510 named islands. For this and other inventories of
Michigan features, see the USGS Geographic Names
Information Service at http://geonames.usgs.gov
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Grand Traverse County is pleased to announce the
addition of GIS Technician, Bob MacCord. Bob is responsible
for creating the new digital tax maps produced in cooperation
with the townships of Grand Traverse County. The digital tax
maps will be produced on the new cadastral framework being
completed through a cooperative effort with the Army Corp of
Engineers. The framework is scheduled for completion in early
2006.

Hubbell, Roth & Clark, Inc. (HRC) – a consulting
engineering firm servicing southeastern Michigan – announces
the retirement of President Gerald F. Knapp, P.E., after a
distinguished career with the firm spanning 45 years. Mr.
Knapp’s retirement follows the celebration of the firm’s 90th
anniversary in 2005. Throughout his career, Mr. Knapp has
been primarily responsible for oversight of planning, design,
and construction engineering for major municipal wastewater,
stormwater, and environmental infrastructure projects. 

The Institute for Geospatial Research & Education
(IGRE) at Eastern Michigan University is pleasd to announce
the completion of the Parcel Data Automation and Web
Publishing projects for the Ogemaw County Equalization
Department. The OGEMAW COUNTY REAL PROPERTY
INQUIRY SYSTEM is published by township and uses “Open
Source” Minnesota MapServer and Postgre SQL database
technology. These web-based maps provide County
Departments, Townships, and Central Dispatch with the ability
to query all land parcels in the County by owner, value,
address, and parcel number and also provides buffer and
mailing label functions for notification purposes.

To view Ogemaw County’s Web Maps, browse
http://ogemawgis.com/parcelquery/website

USDA NAIP Imagery for Michigan - The U. S.
Department of Agriculture provides detailed aerial images as
Compressed County Mosaics (CCM) through the National
Agriculture Imagery Program (NAIP). Governments and private
companies can use the imagery for a variety of applications
that include but are not limited to: parcel mapping, property
appraisal, land use planning, emergency response, and
regulatory compliance.

The USDA has chosen LizardTech’s MrSID Generation 3 (MG3)
image format as the standard for the 2005 CCM. The imagery
provides a 1 m ground sample distance (GSD) with a
horizontal accuracy that matches within 3 m of a reference
ortho image providing updated digital ortho photography, and
a 2 m GSD image that matches within 10 m of reference ortho
imagery to support USDA programs that require current
imagery acquired during the agricultural growing season. The
reference ortho imagery is mosaicked digital ortho quarter

IMAGIN�s
2006 Annual

Conference
May 1-3 2006 at the

Grand Traverse Resort
Don’t miss this educational and networking event that
only happens once a year. This year, we’ll feature
three plenary sessions:
• Jim Geringer, Director of Policy and Public Sector

Stategies, ESRI
• Shoreh Elhami, Co-Chair of URISA’s GISCorps and

GIS Dircetor for Delaware County, Ohio
• David DiBiase, Senior Lecturer in Penn State’s

Department of Geography and Manager of its
online Master of GIS degree program

Visit www.imagin.org frequently for conference news
and watch your mailbox in late January for the
conference program and registration form.

See you in Traverse City!






