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what’s inside

Imagery constantly supports every-
day decisions in managing

land. A GIS community
uses imagery in many

different ways, mostly
as a backdrop to GIS
datasets. However,
imagery can provide
detail that the GIS
datasets do not

provide, and it
provides a context

within which one can
understand the GIS informa-

tion. Imagery helps identify
errors in data, features that have changed,
or features that are not contained within
these datasets but are important to decisions.

Film imagery has been the mainstay of plan-
ners for generations. In this process, imagery
is captured on film, scanned, orthorectified
and then incorporated into GIS. Although
this process has provided excellent imagery
for many uses, the advent of digital cameras
and their use in the aerial collection industry
is creating a dramatic change in what can
be done with it. Even though digital imagery
may look similar to a scanned orthophoto, a
digital image is captured as a series of ones
and zeros and is represented on the screen
as a number converted into a shade of gray
for the specific band on the screen. Each
band in an image can be represented as a

grid of numbers that in the case of an 8 bit
image range from 0 – 255 and in a 12 bit
image range from 0 – 4095. 

There are some practical advantages to this
technology: the imagery comes from the
sensor in a digital form, so there is little loss
of information as the imagery is processed. It
has the potential to be processed quickly
because the georeferencing information is
attached to each image frame or scan
making the imagery GIS ready. Probably the
biggest advantage is that these sensors can
collect imagery in more than three bands.
This ability to collect in more than three
bands allows the collection of simultaneous
infrared and true color imagery and opens
possibilities for processing that previously did
not exist. Although the technology had its
issues in the early days with sensor malfunc-
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Digital Imagery: 
What is it and how can it be used.
By Andrew Brenner

Picture Elements
(Pixels)

Figure 1: In a digital image each waveband of the image is 
represented by a grid of numbers that relates to the intensity of the
waveband reflected from the surface.
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1. Establish an Understanding with Neighboring Communities
Regarding MZEA Notification Requirements 

The MZEA requirements for notifying property owners and
occupants extend beyond the Novi municipal boundary. The
City began by contacting its ten adjoining jurisdictions within
three different counties. The effort was led by the City
Manager’s office to promote administrative level awareness
and support in the neighboring communities. Novi’s GIS
Manager prepared a composite zoning map depicting the
zoning districts within Novi and those districts of neighboring
communities within a 1 mile (1.609 km) buffer around Novi’s
incorporated boundary. The neighboring jurisdictions received
the map along with a memo from the City Manager’s office
asking for a reciprocal arrangement where each community
would assist the other to identify the properties and occupants
for notifications when they extend beyond their respective
limits. This gesture of goodwill was well received by the City’s
neighbors.

2. Notifying Property Owners by Utilizing a Tax Parcel Layer with
Current Assessing Attributes

The City of Novi utilizes a countywide land management
feature dataset, including the tax parcel layer, maintained by
the Application Services Division of Oakland County’s
Department of Information Technology. The City exports its
BS&A assessing database and joins this information to the
County’s tax parcel layer on a regular basis to account for
recent changes of land ownership. This layer serves as the
means of locating the real property owners in any Oakland
County community in order to mail the public hearing notices.
When the notification buffer includes real tax parcels of prop-
erty, the owner’s tax mailing address and occupant’s address
are included in the notification (if the two are different because
of a land contract situation or lease arrangement). Condominium
ownership is handled in two ways: Site-condos, individual or
standalone structures containing a single unit, are notified indi-
vidually while building-condos (multiple attached units) will
require notice to all owners within the attached structure. All
condominium owners are notified when the notification buffer
includes a commonly owned area like private open space or
park area. 

3. Notifying Residential Occupants by Inventorying Apartments
and Manufactured Home Unit Locations

The City is developing an MS Access database containing an
occupant inventory of addresses located in apartments. The
addresses for the units within each apartment building are
being entered into the database with a primary key relating
the unit address to its respective building. In order to locate the
structures, a GIS layer of building footprints is under develop-
ment by digitizing each structure location using current
orthoimagery provided by the County. Each building is coded
with a primary key in order to perform a one-to-many relation-
ship with the building and the units it contains. A notification
buffer that intersects any part of the building footprint will then
provide a listing of occupant addresses for the entire building.
Notices will be directed to the “occupant” at each unit. 

GIS Strategies in Response to the New Michigan Zoning Enabling Act
By Christopher Blough and Matthew Malone

The old cliché that says necessity is the mother of invention certainly
rings true with local governments attempting to comply with the
requirements of the Michigan Zoning Enabling Act (MZEA). In case
your local planning official failed to pass the memo your way or
you’re not tuned into the latest news from the State Legislature, there
were some major changes to the notification requirements for public
hearings within any local government unit that asserts its own zoning
authority (county, township, village, or city). The new law, officially
known as Public Act 110 of 2006, mandated that a single zoning act
would provide for a uniform application of zoning regulations effective
July 1, 2006.

A core GIS procedure practiced by any planning/zoning official in a
local unit using a land description layer (tax parcels) involves the
creation of a 300 foot (91.44 m) buffer around a subject property to
identify property owners of an upcoming public hearing. This mandate
placed GIS on center stage as officials from jurisdictions of all shapes
and sizes realized the enormous time savings of locating property
owners in the vicinity of the subject property to prepare their mailings
as required by statute. However, the new Act clarified and expanded
the scope of who was to be notified and the circumstances requiring a
public hearing notification. Here is a summary of the Act’s changes
with regard to notification requirements (this is not intended to be a
complete summary of the MZEA which can be downloaded in its
entirety via the Internet at: http://michiganlegislature.org).

1. Circumstances Requiring Delivery of Public Hearing Notices
Within 300 Feet (91.44 m) of the Subject Property

a. Any application involving a rezoning of ten or fewer
parcels

b. Any zoning board of appeals application involving a
specific parcel

c. Any application for a planned unit development or special
land use application

2. Required Recipients of the Public Hearing Notification
a. The applicant submitting the request for planning/zoning

action
b. All persons to whom real property is assessed within 300

feet (91.44 m) of the subject property
c. All occupants of structures within 300 feet (91.44 m) of

the subject property (tenants)
d. Notice must be provided to the above recipients outside of

the notifying jurisdiction’s limits when the 300 foot (91.44
m) radius extends beyond a municipal boundary. The new
Act explicitly defines these requirements, which were
unclear in prior versions of the Act.

Novi’s Response to the MZEA

The Cities of Novi and Farmington Hills began preparing for the
MZEA changes late this spring, and their GIS staff discussed different
approaches to meet the notification requirements of the new legisla-
tion. The collaboration proved very beneficial as both communities
identified a series of reasonable steps to perform within their respec-
tive GIS programs. Novi’s approach is summarized to include some
added data development tasks that were necessary in order to
prepare the necessary data sets for the task at hand.

 



tion and georeferencing issues, almost all of these technical
problems have now been resolved. 

Imagery has been used for feature extraction since its incep-
tion. The feature extraction has generally involved using the
human brain to delineate items of interest. This has been done
very successfully for many years, and to a large extent,
imagery is the origin of most of the GIS datasets used today.
The cost of maintaining the currency of datasets in a purely
manual fashion is forcing many organizations to look for semi-
automated alternatives. The development of computer aided
mapping offers some opportunities. The principles of using the
computer to help mapping revolves around the concepts that
there are features in an image that relate to the feature that
needs to be mapped. First the feature of interest needs to be
identified on the image, and then the computer is trained to
recognize the same feature based on its spectral and spatial
characteristics elsewhere in the image. Since computers can
perform these repetitive tasks without tiring, this approach
allows large areas to be analyzed in this fashion.

The ability to detect the features of interest correctly, i.e. not
missing features of interest (errors of omission), and not includ-
ing undesired features (errors of commission), depends on the
type and quality of the imagery and the approach used to train
the computer. Generally more information is better than less for
classification, i.e. more wavebands, more data bits, more reso-
lution (smaller pixels). Unfortunately some of these factors also
lead to higher costs. 

Spectral resolution: The spectral resolution of an image
relates to the number of wavebands an image has. Most color
imagery collected today has 3 bands, but most digital sensors
flown today can collect 4 bands (blue, green, red, and
infrared). Some specialized (hyperspectral) sensors can collect
over 100 bands. 

Spatial resolution: The spatial resolution of the imagery
relates to flying heights. Many communities are choosing 6
inch (15.24 cm) pixel size for engineering quality imagery. The
National Agricultural Imagery Program (NAIP) flown in 2005
was flown in Michigan at 3.28 foot (1 m) pixel size. In addi-
tion there are commercial satellites that collect at 2 foot (60.96
cm) and 3.28 foot (1 m) resolutions with new satellites being
launched next year with pixels of 1.64 foot (50 cm).

Data resolution: Most imagery in general distribution is 8
bit imagery (0 – 255); many digital cameras now collect in 12
bit (0 – 4095). This provides 16 times the ability to resolve
different types of surfaces. Although these differences may not
make a big difference to the visual impact of the imagery, it
does make a difference in the ability of the computer to classify
the imagery. 

Seasonality: What can be classified from the imagery relates

to when it is collected. Most communities want to see their grey
infrastructure (paved surfaces, buildings, etc.). For this type of
analysis, leaf off imagery is used to measure impervious
surfaces (the paved environment from which water does not
penetrate). Recently there has been a growing interest in green
infrastructure, i.e. tree canopy, green open space, etc. This is
of interest because of its impact on storm water retention and
non-point source pollution reduction and its ecological impor-
tance. For this type of analysis leaf on imagery is needed. 

Creating land cover datasets 
Managing a resource requires the knowledge of that resource.
Therefore, land managers need to know the land cover and
land use of an area in order to manage it appropriately.
Depending on the objective of the analysis, either land cover or
land use may be the more appropriate dataset. Land cover is
the physical state of the land (forest, grassland, paved surface,
shrub). Land use is how the land is used (residential, industrial,
agriculture, forest). The difference is most noted in urban envi-
ronments, where a park may be a combination of forest,
mowed lawn, paved surfaces, water and wetlands, and this
combination of land covers may be characterized as recre-
ation. For physical processes such as storm water runoff, evap-
oration, and ruffed grouse or deer habitat, land cover is more
important. For planning issues such as development potential,
transportation, and urban expansion, land use is more important.

Both land cover and land use can be developed using semi-
automated approaches. The land use is developed from an
understanding of how a group of land covers can constitute a
land use.

Figure 2 shows an example of an impervious (paved surface)
classification using a semi-automated approach, from leaf off
imagery. Using leaf on imagery, such as the NAIP imagery a
canopy classification can be developed as shown in Figure 3. 

By using a combination of buffering impervious surfaces, spec-
tral classification, using previous land use data and photo inter-
pretation, land use datasets can be produced as shown in
Figure 4.

All these types of products use the computer to speed up the
process of creating the dataset, allowing the production of a
lower cost and consistent dataset that can then be used for a
range of applications as discussed below.

Impervious datasets are used for:
• Estimation of storm water runoff
• Estimation of non-point source pollution loads
• Estimation of urban growth
• Estimation of watershed health
• Stormwater assessments

Land cover datasets are used for:
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Many manufactured home unit owners rent their lots and there-
fore do not own the land under their units. Therefore, the
owners do not pay property taxes since the person or entity
renting the land (the leaser) ultimately bears the property tax.
As a result, each lot is being inventoried by the Assessing
Department in order to meet the requirements of Michigan
State Tax Commission. Any improvements on rented lots must
be assessed, treated in a manner similar to personal property,
and therefore assigned a tax identification number. Once each
lot is coded with its tax ID number, its property address will be
entered into the assessing database. A notification buffer that
intersects any rented lot will then receive a notice and each
will be directed to the “occupant”. 

4. Notifying Commercial Occupants by Using the Assessing
Department’s Personal Property Tax Information

Commercial and industrial tenants found in retail centers,
outlets, and industrial parks (as examples) are assessed a
personal property tax for the assets located within their leased
space. An index relating the personal property tax number to
its real property location was provided by the City’s Assessing
Department. Any real properties that require notifications are
then cross-referenced with this index to find the personal prop-
erty tax ID numbers. Then a listing of the property addresses
from the personal property roll can be generated for notifica-
tion purposes. This approach is not perfect since personal
property may span more than one real parcel of property.
Furthermore, businesses come and go throughout an assess-
ment year so a complete account of which businesses are
operating may not be possible without conducting some
degree of field verification. Additionally, current database
design limitations do not allow for tracking multiple real prop-
erty tax IDs with the same personal property number. However,
the assessing database is a publicly accessible information
source that should be reasonably accurate and save consider-
able time when a large number of commercial occupants must
be notified.

Summary

There is considerable effort being expended by all local governments
to meet these new requirements. Many communities have opposed
these changes in the MZEA, which they consider an “unfunded
mandate” on local government. Many local officials believe the MZEA
requirements are beyond the capabilities of their units to perform and
are hoping case law or pressure on the Legislature will ultimately relax
the Act’s requirements. In the meantime, Novi and many other commu-
nities are making their best attempt to comply with the law by leverag-
ing their GIS resources. Novi hopes to have their GIS ready to meet
the requirements sometime this December. Perhaps this new mandate
will generate a renewed recognition for GIS as GIS professionals over-
come the next hurdle together. 

Novi’s GIS Manager Chris Blough can be reached at (248) 347-3279
or cblough@cityofnovi.org

Farmington Hills’ GIS Coordinator Matt Malone can be reached at 
(248) 871-2434 or mmalone@ci.farmington-hills.mi.us

FROM THE PRESIDENT continued on page 6

My last column on the Enhanced Access Act and cost recovery for
public data (of which GIS data is one part) generated some feed-
back. Chris Blough, GIS Manager with the City of Novi, volun-
teered to present an alternative viewpoint based on his experience
in county and local government. As such, I yield my space to the
distinguished gentleman from Novi.

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

Another Perspective on Enhanced Access – 
A Matter of Integration within an Organization

As someone who has worked in both the private and public
sectors, I was always a very strong proponent of providing local
government’s geospatial data to the public for free given the fact
public dollars funded the development and continuing maintenance
of the data. However, I have participated in many discussions on
this issue making me reconsider the give-it-away-for-free philosophy
is not valid in all local government situations. The absence of
sustained funding mechanisms, like Wisconsin’s Land Information
Program providing grant funds from document recording fees,
makes GIS data development and maintenance largely a local
funding challenge. Unless an organization’s administration under-
stands that its GIS data resources can support functions of the
entire enterprise, even at the smallest local level, the priority for
funding this activity is diminished. Therefore, let’s consider the
stage of a community’s GIS development beginning with its initial
inception/early growth, major growth/organizational acceptance,
to complete integration throughout an organization.

Inception/Early Growth Stages

GIS activities, considered independently, are not mandated
government functions. What is the fundamental purpose GIS serves
within an organization? Asking this question will almost always
raise the issue that GIS was initiated as a value-added function
that continues to grow and demand resources. Government func-
tions are based upon statutes and sometimes these statutes have
funding mechanisms in place. Some commonly used GIS related
funding mechanisms available to local governments to offset data
development/maintenance costs include the "Enhanced Access
Act" (Public Act 462 of 1996) and the "Transcripts and Abstracts
of Records Act" (Public Act 161 of 1895 which allows counties to
charge a per record fee for owner/address information, land
descriptions, etc.) as a way of generating revenue from GIS. With
the growing competition for the public’s funds, most public admin-
istrators are unwilling to increase GIS funding outlays without a
proven Return on Investment (ROI). The most politically convincing
way to accomplish this is to show a positive revenue stream to
offset some costs in maintaining these systems. It may be necessary
to inform or remind political leaders that the expectation that GIS
could be entirely self-funded has never been successfully demon-
strated in any of Michigan’s local governments. The hard reality is
that any GIS program must prove its value to exist and grow as it
achieves a higher level of acceptance and integration within an

From the President
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• Assessment of importance of trees and open space 
for storm water, pollutant loads, carbon sequestration

• Wildlife habitat assessment
• Forest cover typing
• Planning
• Transportation corridor and greenway planning
• Wetlands assessments

Land use datasets are used for:
• Urban planning applications
• Transportation planning
• Land policy decisions
• Trend analysis

So the image quality of your orthophotography products may
turn out to be of importance in the creation of datasets that ulti-
mately set the development policy for your community. 

Many units of government collect and use orthoimagery. This
imagery has many other uses beyond simply using them for
background images for head-up digitizing of parcels. These
uses can probably help fulfill planning and regulation require-
ments with an understanding of impervious surface changes
and nutrient loading studies. Many commercial GIS have
modules for image classification which, when coupled with
core GIS routines such as buffering, support such analyses. Put
another way, using existing data in new ways can lead to a
higher return on investment and ultimately better land use deci-
sions for the served community! The good news is that the tech-
nology is getting better and the costs are getting lower as digi-
tal imagery and image processing software and/or algorithms
starts becoming a mainstream part of one’s spatial analysis
toolbox.

For more information, contact Sanborn General Manager,
Andrew Brenner at (734) 213-1060 or
abrenner@sanborn.com.

Figure 3: Green infrastructure dataset for Detroit developed from 1 m IKONOS imagery

American Forests Green Infrastructure Data Layer

Figure 4: Land use classification using semi-automated approach

Figure 2:  Impervious classification on CIR Vexcel UltraCAM imagery

The fourteenth semiannual meeting of the 
ESRI Northern Michigan User Group 

(ENMUG) is scheduled for January 30, 2007.

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
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organization. 

Major Growth/Broadening Organizational Acceptance

How integrated is GIS within the organization? The more inte-
grated it becomes within an organization, the less important it is to
demonstrate the revenue stream since its integration has made it
become an invaluable part of conducting the public’s business. The
“broadening acceptance” phase is the emerging springboard
point for this technology. This is where the major push for GIS inte-
gration must happen and there is often a limited window of oppor-
tunity to accomplish this given the political winds shaping today’s
e-government polices and initiatives. 

Complete Integration 

Once GIS achieves open acceptance, and eventually becomes so
integrated that the public’s business cannot be conducted without
it, it is easy to show the indirect benefits realized from giving
away the data (or the farm as some might say). So, if I was in a
very integrated situation like the City of Grand Rapids or San
Francisco, I might be more prone to advocate the economic merits
of giving the data away for commercial use at no charge.
However, if I was in the early growth stage and felt threatened that
my ROI as measured by a direct income stream from data sales
would be compromised, then I might be threatened by others
advocating the release of free geospatial data (since the competi-
tion for limited resources grows each year). Therefore, it all boils
down to finding a sustainable funding source. The first objective of
any department or agency is to preserve its program and its fund-
ing mechanism(s). Measuring the ROI for geospatial data develop-
ment and maintenance in support of public safety, community plan-
ning, economic development, and other essential public services
will yield an obvious return for a local community or region – but
how can it be quantified in terms elected leaders and administra-
tors will appreciate? For example, most business managers and
economic developers recognize the importance of location when
commercial investment decisions are made. Most community plan-
ners want to balance development with natural resources the
community wants to maintain or preserve. Political leaders may
become more accepting of the indirect returns when they recog-
nize that geospatial information has to be generated to service the
needs of local government business practices. The growing politi-
cal interest to promote Michigan’s economic development may
offer an opportunity for many GIS stakeholders to make the obvi-
ous connection between GIS resources demanded from commer-
cial enterprise and the economic growth initiatives gaining popu-
larity at local, state and federal government levels. This could
afford GIS stakeholders a means to obtain increased political
support for funding local GIS programs without being compelled to
use fee systems permitted under Enhanced Access. 

Christopher Blough is the City of Novi’s GIS Manager and is
pursuing his Masters of Public Administration Degree at Eastern
Michigan University. He can be reached at cblough@cityofnovi.org
or by calling (248) 347-3279. He currently serves on the IMAGIN
Board of Directors as Secretary.

Member News
Oakland County’s E-Health Well and Septic Permitting
System has been recognized by URISA as a Distinguished
Single Process System in its Exemplary Systems in
Government (ESIG) Awards competition. URISA’s ESIG
Awards competition recognizes exceptional achievements
in the application of information technology that have
improved the delivery and quality of government services. 

Did You Know?
In the 2000 census, employees working in Wayne
County, Michigan listed their place of residence as
everywhere from Choctaw County, Alabama (2 people)
to Laramie County, Wyoming (6 people). The highest
number, not surprisingly, reside in Wayne County,
Michigan (618 405). For more fun with employee
commutes, see the Census 2000 County-to-County
Worker Flow Files at www.census.gov/population/www/
cen2000/commuting.html. 

FROM THE PRESIDENT continued from page 4

The 2007 IMAGIN Student Poster and Paper Competition is 
to be held on Thursday, January 25 at Schoolcraft College in
Livonia, Michigan. The competition will once again feature 
paper presentations from graduate students and a poster 

display and Q&A session from the undergraduate students.

The top three winners in the graduate category and the top 
five winners in the undergraduate category will receive scholar-

ship money and will honored at the 2007 Awards luncheon
during the annual conference in Kalamazoo, May 7-9. 

Please encourage college and university students who are using
or studying GIS to enter the competition. Submittal forms and
more competition information can be found on the IMAGIN
Awards website. All IMAGIN members and other interested
parties are encouraged to come and support our future GIS 

leaders of Michigan on the day of the competition. Refreshments
will be provided. For more information, please refer to the

IMAGIN website (www.imagin.org/awards). 

The 2007 IMAGIN 
Student Poster and Paper

Competition 
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