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what�s inside Location, Location, Location
GPS provides the answers
By Patrick Fitzpatrick

With hurricane Katrina poised to smash into
America’s Gulf Coast, the 53rd

Air Force Reserve Weather
Squadron (a.k.a “the

hurricane hunters”) had
a job to do. They flew
directly into the hurri-
cane to measure its
characteristics and
gather data on its
strength, speed, and

direction. The planes
dropped GPS (Global

Positioning System)
sensors known as “sondes”,

attached to parachutes above the
hurricane. During the free fall, the sondes
captured vertical profiles of temperature,
pressure, humidity, and wind speed measure-
ments relative to location every half-second.
The data was transmitted to the aircraft where
it was used to help predict hurricane Katrina's
strength and its path.

Innovation based on the commercialization
of GPS technology was ranked sixth on the
list of the top 25 innovations of the past 25
years. Compiled by a panel of technology
leaders at Lemelson-MIT and CNN, the list
put GPS behind only the internet, cell
phones, personal computer, fiber optics, and
e-mail. When one considers non-commercial
military applications such as guiding troops,
ships, aircraft, and missile defense, a case
can be made that the relative importance of

GPS technology should be higher on the list.

GPS is really quite a simple concept. A group
of “man made stars” beams timing and posi-
tioning signals down to receivers anywhere in
the world under any weather conditions. The
constellation consists of 24 satellites (and 3
spares) in six orbital planes, spaced evenly
60 degrees apart and inclined 55 degrees
above the plane of the equator. Each satellite
circles the earth twice a day tracing the same
ground track across the earth from a semi-
synchronous orbit about 10,900 nautical
miles (20 200 km) above the Earth. When a
receiving device picks up the signals from at
least three satellites, using a little mathemati-
cal magic one can determine latitude, longi-
tude, altitude, bearing, and time (with atomic
clock precision). The calculation and use of
this information is the real power and utility
of the GPS application. The ability to match
time with location adds another dimension
allowing the detection of movement.

Developed originally by the Department of
Defense in the early 1970s, the GPS satellite
network was implemented as a Military navi-
gation system. The constellation was not fully
completed until the early 1990s. Because
other non-military government agencies and
the public could benefit from the nearly $10
billion investment, a policy of selective avail-
ability was developed. This was a deliberate
blurring (accuracy within 100 meters) of a
second civilian signal that was then made
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efforts. In 1997, the County began converting from hand drawn
paper mapping to a CAD system to maintain the parcel
mapping. This effort was completed using a general fund
budget allocation starting at less than $1000 for general
mapping allocation per year to a current annual GIS and
mapping expenditure budget of $70,000. The conversion to
CAD was performed primarily by local engineering firms until
2004. During 2004, additional staffing was allocated to the
effort, and all parcel mapping functions were shifted to an
internal function of the Equalization Department. Since then, all
parcel maintenance and preparation of the CAD files for GIS
development have been performed by two staff dedicated to
mapping and GIS within the Department. 

It is the intention of Muskegon County to develop a fully
integrated enterprise GIS that assists all departments, including:
Central Dispatch (E-911), Sheriff, Emergency Services,
Equalization, Drain Commission, Administration, Public Works,
and numerous additional departments. AutoDesk’s AutoCAD LT
software is being utilized as the primary mapping software until
the entire parcel base has been converted to ESRI’s ArcGIS
software platform.

CURRENT PROGRAMS AND PROJECTS

Muskegon County is currently performing several projects in an
effort to establish a base GIS structure upon which all future
layers and information will be constructed.

PARCEL CONVERSION

In the fall of 2004, the County contracted with InfoGeographics,
Inc. to develop a personal geodatabase cadastral model and
begin the conversion of existing CAD-based cadastral mapping
into the model. The model was developed through an in-depth
process of revising the ESRI parcel data model. Revisions were
proposed, adopted, and revised in the model. The consultant
then began a pilot conversion project of two townships from
CAD into the geodatabase. At the conclusion of the pilot
project, it was determined that fair amounts of cleaning and
grooming the CAD files were needed. Staff at the County
performed this task of further standardizing, cleaning, and
preparing the CAD mapping for conversion. These processes
are substantially completed, and the last city and township
should be completed late summer 2005. During this process, the
vendor has continued to perform the CAD to GIS conversion
and is expected to complete the initial implementation of the
cadastral geodatabase by early fall 2005. As individual local
unit conversions have been completed, assessment
administration records from BS&A’s Equalizer software has been
linked and creation of sales study, land value, special
assessment, zoning, and additional maps have been created
and evaluated in an effort to both perform QA/QC and begin
utilizing the GIS capabilities of the property geodatabase.

Who�s Doing What in GIS and Spatial Technology

Muskegon County

Population: 170,200 (2000 Census), 174,401 (2004
estimate by the West Michigan Shoreline Regional
Development Commission)

Geographic Coverage: 518 Square Miles (1341.614 km2)

Local Government Coverage: 27 local units of
government: 7 cities, 16 townships, 4 villages

Annual Budget: $70,000 annual GIS development
expenditure

Staff: Two: Property Information Analyst, Geographic
Information Techncian (both part of 22 member Equalization
Department)

PROJECT SUMMARY

After several years of foundation building and planning,
Muskegon County is beginning to bear the fruits of its labor in
GIS development. Building from the transitional CAD (Computer
Aided Design) based parcel mapping, Muskegon County
continues to stride forward in their effort to establish a county-
wide GIS for use throughout all county and local government
processes. While this is a huge task, current GIS development
processes have established a step-by-step approach in an effort
to produce products, minimize large cost expenditures, and
focus on building a solid cadastral (parcel) foundation upon
which all future projects will be built. 

Muskegon County’s development of GIS has and continues to
be born out of the Equalization Department’s parcel mapping



available to the public. An industry was born. Surveying and
aviation were the first niche applications. Then came that fateful
day on May 2, 2000 when the Defense Department stopped
blurring the civilian signal, thus enabling military accuracy. 

In plain English, we are unscrambling the GPS signal. It’s
rare that someone can press a button and make something
you own instantly more valuable….All the people who
bought a GPS receiver…. to use in business and in recre-
ation, are going to find that they’re suddenly 10 times more
accurate as of midnight tonight.

–Dr. Neal Lane, Director of the Office of Science and Technology

GPS has found its way into many applications as a result of its
accuracy, global availability, and now cost effectiveness. GPS can
be augmented with computer-based tools such as GIS for data
collection, analysis, and display of spatially referenced data. In
the other direction information from GIS can be physically
located in the real world. Add the dimension of time, and assets
can be shown moving on maps in real-time. Common applica-
tions are found in utilities management, public safety, and fleet
management.

GPS is being integrated with other sensors and positioning
systems to better the performance than either system alone. 

• LRF (Laser Range Finders): Overcomes satellite view
degradation in heavy tree canopy and urban canyons
by allowing GPS antenna to be in open area. 

• Dead Reckoning (DR) gyros: GPS helps control DR drift
with frequent calibration, while DR provides position-
ing during GPS outages.

• Inertial Navigation Systems (INS): The INS once initial-
ized by the GPS becomes an autonomous navigation
system.

• Cellular: Wireless communication allows for the trans-
mission of vehicle GPS data in real time to home base
or internet servers. With wireless internet service the
vehicle has on board real time access to central navi-
gation data base (for accident and traffic reports).
Allows base to automatically locate vehicles anywhere
within the cellular network.

• OBDC (On Board Diagnostic Computers): Collects
detailed vehicle diagnostic and performance info
directly from a vehicle's engine computer and corre-
lates with location info from the GPS.

• Ignition, PTO and door sensors: Allows detailed trip
recording of vehicle or fleet stops and starts, idling,
speeding, routing, and auxiliary equipment operation
with a location and time stamp.

Availability for military and civilian use for more than two
decades has created many GPS innovations including automotive
navigation, aircraft navigation, flight planning, sports/recreation,
and consumer/commercial AVL (automatic vehicle location). 

One application that has been gaining momentum recently is fleet
management using AVL. Businesses and governmental entities
that own or lease vehicles share one thing in common, that is the
need to know how these assets are used in the field in order to
save costs and improve performance. Utilizing GPS receivers, the
cellular network and the internet, fleet managers can view an
overview of fleet vehicle activity. In this “active” system, the GPS
satellites send signals to the vehicle receiver, which sends data
packets from the vehicle through the cellular network to a
mapping server. The fleet manager logs on through the internet
and is able to see vehicle location on mapping servers in real
time. 

Information gathered includes: service stops, customer locations,
vehicle speed, onboard equipment usage, route tracing, geo-
fencing (egress into defined geographic areas and zones) and
vehicle location (in real-time, on demand or at a pre-set inter-
vals). Having instant access to this data facilitates real time
management of assets and dispatch, while compiling this data
over time allows detailed mapping and analysis. The primary
goal remains to save time and money.

GPS tracking information is used to measure and address speed-
ing, excessive idling, and improve route planning/scheduling. As
a result, fuel consumption can drop dramatically, less mainte-
nance is needed, and improved risk management results in lower
fleet insurance and liability. These units monitor the “who, what,
where, and when” of vehicle travel. High resolution trip reports
provide an accurate log of starts and stops for proof of activity,
billing, time cards, operation of auxiliary devices and even seat-
belt compliance. 

What lies in the future? A European company is working on a
system where text messages are sent to a geo-fenced zone and
any GPS enabled cell phone that passes through would be able
to receive. Imagine a restaurant broadcasting its lunch special to
a two mile (3.219 km) radius or information about important
buildings, artwork, or parks popping up when the viewer stepped
in front of them. Or how about goggles with a GPS receiver that
displays info about what the user is looking at. Think location of
underground utilities for construction workers or pedestrians with
the equivalent of in-car navigation systems.

They say the sky is the limit, but we are really only limited by
one’s imagination.

Patrick Fitzpatrick is President of Cardinal Technology, Inc. a GPS
consulting firm located in Plymouth, Michigan (-83.449 219,
42.364 214). Write him at pfitzpatrick@cardinal-tech.com
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GPS CORS REFERENCE STATION AND PUBLIC LAND
SURVEY SYSTEM FRAMEWORK

The establishment of a CORS (Continually Operating Reference
Station) GPS base station by the Muskegon County Road
Commission is helping facilitate the development of a centimeter-
level accuracy GIS Public Land Survey System framework. One
base station is currently up and running, and a second station is
scheduled to be installed during fall 2005. Section corners,
quarter corners and centers of section GPS points are being
collected and will be utilized along with 2001 digital
orthophotography to establish this framework. To date,
approximately 60 percent of the corners in the County have been
collected, and additional tracts of coverage should be obtained
this fall. Where GPS points are missing, standard survey data will
be used to supplement and establish the framework. As individual
townships and cities have their framework established, the
cadastral mapping will be transformed to fit, and the boundaries
between units will be seam matched. The framework should be
completed by winter 2005/2006.

ROAD CENTERLINE

Central Dispatch (E-911) for Muskegon established a street
centerline file in shapefile format in 2000 and 2001.
Maintenance performed by staff at Central Dispatch has
continued to add new roads, but the positioning of the road
centerlines has not been corrected to match the
orthophotography and framework grid. To this point, the
centerline data had been utilized exclusively for dispatch
purposes. Recently, as a result of increased cooperation between
the departments, the road centerline file is beginning to see use
in additional departments. The increased usage has verified the
need to reposition the road centerline file to match the CORS
framework and orthophotography. Staff from the Equalization
Department and Central Dispatch, in conjunction with
InfoGeographics, are establishing initial standards and
procedures for the repositioning of the road centerline file, which
should begin fall 2005 and be completed by spring 2006.

UPCOMING PROJECTS

WATER/STORM WATER/SANITARY SEWER

A water, storm water, and sanitary sewer geodatabase project
is in the initial states of discussion and needs analysis. The
County, along with numerous townships and cities, are working
together to govern and oversee the rapidly expanding county
wastewater system. Several townships and cities have large
water and/or sewer projects occurring, and the County is
extending its wastewater system to incorporate large areas of
development that are currently not served by the system.  It has
been the general consensus that all of these systems would be
greatly benefited by establishing GIS functionality to the design
and layout of the systems. Planning will likely continue through

the fall, and building of the geodatabase could commence in
the winter of 2005/2006.

HYDROLOGY/COUNTY DRAINS

Several projects and discussions are ongoing regarding the
creation of a hydrology layer or geodatabase in the overall GIS
system. Discussions and previous projects with the County Drain
Commission office have concluded that a hydrology and county
drain system layer needs to be established. Currently, the process
of identifying property owners along a given water feature is a
long and arduous task that needs to be streamlined. The
repositioning and QA/QC of the Framework Hydrology from the
Michigan Center for Geographic Information (CGI) to the
Muskegon County Framework Grid would allow for streamlining
of this task and would fulfill the needs of numerous other projects.

DIGITAL ORTHOPHOTOGRAPHY

Previous 1” to 100’ (1:1200) and 1” to 200’ (1:2400)
orthophotography from 2001 photography was obtained in
2004. Utilization of this photography has proved invaluable, and
budgetary feasibility of a spring 2006 orthophotography project
is being considered. Since the implementation of the 2001
orthophotography, numerous departments and agencies have
utilized the functionality and detail to varying degrees, including:
County Sheriff, City and Township Police and Fire, Central
Dispatch, Emergency Services, County Commission, Public
Works, Equalization, local surveyors, and engineering firms.

ArcIMS AND ArcSDE 

Preliminary needs assessments are currently underway
regarding both internet/intranet web-based mapping
functionality and ArcSDE conversion. As Muskegon County is
still implementing the initial GIS, additional considerations as to
needs, design, and budgetary availability are being considered.
It is currently estimated that both the ArcIMS and ArcSDE
projects would not begin before the fall of 2006.

LESSONS LEARNED 

While most in the GIS profession fully understand the benefits
and workings of GIS, local officials, policy makers, and staff
find it difficult to understand. The key is education and patience.
The development of GIS for Muskegon County has been a
somewhat slow process, but that slower pace has allowed for
numerous advances. Advances in technology, software, data
development have proved very beneficial. The largest benefit,
however, has been the ability to work with and educate both the
leaders and staff of the county and local units of government on
the utilization and benefits of GIS. These efforts have built great
consensus throughout the entire county, which can be a difficult
task. Building consensus allows for the building of a strong
foundation and a data rich environment. While producing and
disseminating data its strategically very important, one of the

WHO�S DOING WHAT continued on page 6
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as the annual office fire drill. And at some level it is – probability
suggests that the specific crisis in the exercise almost certainly will
not come to pass. The risk of a specific dam breaking, or a specific
train derailing, or even a specific terrorist attack on a specific target,
is infinitesimally small. Thus, the useless plan. However, whether
natural or manmade, disasters will happen. Evaluating our tools for
dealing with a specific emergency improves our ability to deal with
emergencies in general. Bringing together various specialists,
including police, HAZMAT teams, search and rescue, and perhaps
somewhat less conventional experts from utilities, equalization, drain
commissions, and others whose data might be useful is critical in
making the emergency managers aware that the data even exists.
Either training emergency personnel to use that data, or providing
staff from other agencies, is equally important.  

Finally, explicitly recognizing that GIS data, including many data
sets that had no explicit emergency management role — such as
parcel maps, storm sewer maps, and elevation data — will be used
in the event of an emergency may alter the way in which we create
and maintain those datasets. And perhaps, save a few more lives.

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

THE CALL IS OUT! Don’t miss this professional
opportunity to submit your entries and nomin-
ations 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 Scholarship 
• The GIS for Everyone Award 
• GIS Education and Outreach 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 Award presents an outstanding student with a
scholarship for their participation and involvement in
Geographic Information/Geospatial Sciences. 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, and the 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.

From the President
As I write this in early September, the extent of the economic,
environmental, and humanitarian crisis caused by Hurricane Katrina
is just being revealed. One lesson that seems clear is the importance
of information and technology in responding to a crisis. The USGS
operates a biological science center in Lafayette, Louisiana, about
120 miles (193 km) west of New Orleans. During the days
following Hurricane Katrina, the science center became a call center,
fielding calls from people trapped on rooftops, overpasses, and
attics. These callers’ locations were then geocoded and relayed as
coordinates to rescue boats, which were forced to navigate with
GPS because street signs and house numbers were below the water
level. Consider the situation described above without 1) the
proliferation of cell phones, 2) the general availability of GPS, and
3) an accurate digital framework transportation layer, 4) GIS
technology, and 5) the technical knowledge to geocode and address
and convert that to a coordinate location. Without any of these
developments in the last two decades, the loss of life in the aftermath
of the storm would almost certainly have been much greater.

A second lesson, and one I expect to see more about in the coming
months, is that the time to be prepared is before an emergency. I’ve
frequently seen statements to the effect that “plans are useless as
soon as the enemy is engaged.” While there is a grain of truth to
that, it presents only half, or perhaps less, of the picture. As
Eisenhower put it “Plans are nothing; planning is everything.” It is
not so much that you have a plan and follow it, as that in forming
the plan you get a better understanding of both your own ability and
your adversary. 

It’s hard to imagine a natural disaster of similar scope and severity
occurring in Michigan. Of course, it was probably difficult to
imagine for many residents of the Gulf Coast as well. Although
hurricanes are seldom more than rainy days in the Great Lakes
Region, blizzards, ice storms, tornadoes, and floods are all
conceivable. Add to that the intentional or unintentional chemical
spill or industrial disaster, or perhaps dam break, and the potential
for loss of life and property is very real.  

The data we generate and maintain, even if for a different purpose,
may be used in unanticipated ways to prevent or minimize loss of
life and property during a disaster. Elevation data, for instance, has
obvious value as it relates to flooding. However, infrastructure data,
such as storm drains, manholes, and outfalls, are also critical.
During the Mississippi floods in 1993, there were numerous stories
of wasted sandbagging because the water just backed up through
the storm drains. The value of traditional cadastral data for
notification is also apparent. But how often do we know the owner
but not necessarily the resident? Do we have access to a phone
number for the resident? Can we get access to that information,
through a phone company’s billing records, for instance?  Do people
in the emergency management team know how to integrate these
data sets?

We have all seen reports of this or that emergency exercise, and
perhaps had the perception that it was about as useful an exercise
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most important lessons learned is that of education and honest
answers. Keeping participating local units and departments
informed of realistic dates and workloads and openly
communicating delays and progress keeps participants on
board. An additional challenge has been financial. Without a
large dedicated GIS development budget, the County has had
to rely on creative ways to get “buy in” and to spread the cost.
One of these ways is that every mapping and GIS project
actually becomes a partnership between the County and all of
its local units of government. The economy of scale is truly
realized when all participants partner together for the common
good. Many communities in the County would never have the
budgets to build GIS on their own, much less have the
manpower to utilize it. By partnering with the County, GIS
services can be provided and applied in their own community,
to everyone’s benefit. 

As the GIS for Muskegon County is established, we invite you to
become part of the MAGIC: the Muskegon Area Geographic
Information Consortium.

For more information with regard to Muskegon County’s GIS,
please contact Thomas Van Bruggen, Property Information Analyst
at vanbruggenth@co.muskegon.mi.us (231) 724-6810

Member News
Charlevoix County has selected Brian Kelly as GIS Coordinator
for the County GIS Department. The responsibilities of the
department include the development, maintenance, and promotion
of the use of public resources involving the use of geographic
information technologies enhancing the delivery of public services.

Brian Kelly, Coordinator
Charlevoix County GIS Department
301 State St
Charlevoix MI 49720
Phone: (231) 237-0113    Fax:   (231) 547-7232
Email: gis@charlevoixcounty.org

Michael J Steffes has been hired as GIS Technician for Grand
Traverse County. Michael was previously the GIS Intern for the
County involved with the move to digital tax mapping. He is in
charge of the parcel ownership layer along with the creation and
maintenance of tax maps for Grand Traverse County.

Michael can be reached at (231) 922-6873 or E-mail at
msteffes@co.grand-traverse.mi.us.

InfoGeographics, Inc. - a GIS services and products company
based in Traverse City - is pleased to announce finalization of the
Benzie County Centerline and Property Mapping Project. The
refined digital addressed centerline will be used by County
Departments and 911 as well as sent to the Michigan Center for
Geographic Information for enhancement of the State Framework
through a cooperative agreement.

Remote Sensing & GIS Research and Outreach Services
has moved. While their address is new, their phone, fax, web
address, and emails will remain the same.

Geography Building - 2nd Floor
Michigan State University 
East Lansing MI 48824
Phone: (517) 353-7195    Fax: (517) 353-1821
Web: www.rsgis.msu.edu
Email: info@rsgis.msu.edu

Welcome New Member:
John Nelson, IDV Solutions

Did You Know ? ? ?
Michigan has 510 named islands. For this and other inventories of
Michigan features, see the USGS Geographic Names Information
Service at http://geonames.usgs.gov

Mark Your
Calendar!
WLIA

(Wisconsin Land
Information Association)

Annual
Conference
May 1-3 2006

Kalahari Convention Center,
Wisconsin Dells, WI 

For more information on the WLIA, and their upcoming
conference, see the group’s website: www.wlia.org






