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What damging fprom SPCS2]) 7o
SPCSY2 neally mesns. ..

By Brooks E. Kelley, 3Di, LLC.

At present, geographic data producers throughout the state are in the process of
converting base data from the 1927 State Plane Coordinate Systems
(commonly referred to as SPCS27) to the 1983 version (commonly referred
to as SPCS83). This article seeks to address general misunderstandings

of what this conversion implies.
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ez o STAR Think of the SPCS as a three-layer cake with the following layers:
e e datum, projection, and coordinate system. The order here is
(_I‘ﬁﬁ important because the coordinate system is based upon the

projection, which is in turn based upon the datum. Let's examine

each of these layers, from the bottom up.

Datum: A datum is - in general terms - a model of the Earth’s surface at
a particular area of interest; think of it as mean sea level. This model is
based upon a slightly less than spherical model of the Earth’s shape called an

ellipsoid that is further adjusted to account for regional variations in such a shape
to form a geoid. For the Michigan SPCS there are three North American Datums (NAD)
of note: “Old” NAD27 (pre 1964), “New” NAD27 (post 1964), and NAD83. While
there are numerous technical differences between these datums, the most profound are
their reliance upon different ellipsoids and geoid-level points of origin. Old NAD27 is
based upon the Clarke 1866 ellipsoid; New NAD27 is based upon a slightly modified
version of this same ellipsoid called “the Michigan Spheroid.” The geoid origin point for
both is the survey station at Meades Ranch Kansas. NAD83, on the other hand, is based
upon the satellite-derived Geodetic Reference System of 1980 ellipsoid (commonly
referred to as GRS 80) without a geoid-level correction.

The process of switching from one datum to another is referred to as a datum shift.

During a datum shift locations are recalculated or translated from one ellipsoid/geoid
model to another. Think of marking a point on an inflatable balloon with a felt tip pen
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and then squeezing the balloon between the palms for your hands to slightly alter the

%he € L shape. Here the balloon represents the ellipsoid/geoid model of the Earth and the point
Directon a location on its surface. As you squeeze the balloon, the point’s location doesn’t change

but the model upon which that point is based does - it's now a different shape.
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Projection: In layman’s term a projection is a means by
which the semi-spherical Earth (remember the ellipsoid/geoid
model) can be represented on flat media, such as paper or
computer screens. More precisely it is a set of mathematic
formulae for converting semi-spherical geometry to planer
geometry. To help visualize this conversion from semi-
spherical geometry to planer geometry, imagine wrapping a
sheet of paper around a small globe to form a tube. Hold
the paper with your thumb and index finger at both poles so
the orientation of the paper tube is at a right angle to the
location of Michigan; i.e., the paper should be in contract
with the globe along a north-south (longitude) line from pole
to pole through Michigan and around the other side. Now
imagine illuminating this globe with a small light bulb placed
inside so the image of Michigan is projected from the
globe’s surface onto the paper. Such an exercise represents
the transverse cylindrical basis of the older SPCS27’s
Traverse Mercator projection.

Switching from one projection to another is called
reprojecting. Using the small globe and paper example,
imagine forming a second sheet of paper into a cone and
then placing that cone over the globe so that the tip of the
cone is above the North Pole and the sides of the cone touch
the globe along an east-wide (latitude) line roughly across
the middle of Michigan and around the rest of the globe.
Now turn the light inside the globe on and look at the
projected image of Michigan. Such an exercise illustrates the
process of reprojecting a map from a transverse cylindrical

“New” SPCS27 SPCS83

COORDINATE SYSTEM

projection symbolic of older SPCS27 to a regular conic
projection symbolic of the newer SPCS27 and SPCS83.

Coordinate System: A coordinate system is a means of
referencing locations based upon a set of values. The most
common coordinate system is the Cartesian coordinate
system, named for the French mathematician and
philosopher René Descartes, in which any point can be
located through the use of coordinate (X, Y) pairs; remember
playing the game Battleship? This system works because a
rectilinear system of lines - called a graticule on maps - is
superimposed on the measured area to establish a
coordinate grid. In the case of the SPCS the graticule is
defined in terms of commonly understood measurement units
such as feet or meters.

The process of changing from one coordinate system to
another is referred to as a transformation. A transformation
can be based upon 1) movement of the origin point, 2)
realignment of the axes 3) reorientation of the axes, or 4)
substitution of the measurement unit; e.g., switching from feet
to meters. To help visualize this process, imagine placing a
pin through a sheet of graph paper and into your desk and
then moving the paper around the pin. Note that the pin has
not changed position but, depending upon where you start
measuring from, the coordinates defining that point most
likely have.

Example: At present Grand Traverse County maintains its
GIS data using the newer Lambert Conformal Conic-based

Zone: Central Central

Origin: -84°20' 00", 43° 19' 00" -84° 22' 00", 43° 19' 00"
False Easting: 609 601.219 20 m 6 000 000 m

False Northing Om Om

Units US survey feet International feet or meters
Projection Lambert Conformal Conic Lambert Conformal Conic
Datum NAD27 NAD83

Ellipsoid Clarke 1866 (Ml Spheroid) GRS 80

Origin Point Meades Ranch Kansas NA




SPCS27. Over the next several months the County will be converting
to SPCS83. Properties of each system are presented in the table below.

Again, working our way up from the datum, note that the new SPCS27 and
SPCS83 rely upon two different datums, NAD27 and NAD83, respectively.
These are based upon two different ellipsoids and geoid-level origin points.
Note that the projections are the same - Lambert Conformal Conic. Finally,
note the coordinate systems are radically different.

While the SPCS27 and SPCS83 have different origins and false easting values,
it is their reliance on different measurement units that perhaps marks their
greatest difference. The SPCS27’s coordinate system relies upon US survey feet
whereas Michigan’s SPCS83’s coordinate system relies upon meters or so-
called international feet (the international foot being simply a meter to foot
conversion factor in which 1 ft equals 30.48 cm or 0.3048 m, precisely).
While the US survey foot and international foot only differ by a small amount
(two parts per million), this difference is enough to cause significant positional
errors if the US survey foot is inappropriately used with the SPCS83. The point
here is when converting from SPCS27 to SPCS83 use meters or international

feet not US survey feet.

In conclusion, while those in the GIS industry will casually refer to the process
of converting data from one of Michigan’s two flavors of SPCS27 to SPCS83
as a “datum shift”, “reprojection” or possibly “transformation,” in truth it
depends upon which SPCS27 you're coming from. If, like Grand Traverse
County, your data is currently stored in the newer Lambert Conformal Conic-
based SPCS27 you'll be performing a datum shift and transformation on your
data when converting from SPCS27 to SPCS83. If however your data is
currently stored in the older Traverse Mercator-based SPCS27, you'll be
performing a datum shift, reprojection and transformation on your data when

converting from SPCS27 to SPCS83.
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SO YOU NOTICED!
WE'VE CHANGED.

Yes, we have changed! We are moving

from a news magazine format to a newsletter
format. Starting in July the imagiNews will be

a monthly publication.

So why the change? We believe that we had a
very handsome news magazine that contained
pertinent information to our members. The
problem is that most of you and myself
included do not have the time, an hour or
more, fo read the publication and digest the
information. So, what often happens — you
want to read the magazine and you put it
aside until that hour magically appears in your
schedule. Unfortunately, the next issue arrives
and that magic hour has not appeared. As
hopeful beings, we stash the second issue on
top of the first hoping that two hours will

magically appear.

Am | describing you? | know I'm describing
myself. | get several news magazines and |
have been known to throw all 12 issues out
without cracking a cover at the end of the
year. | also know there are several newsletters
| read cover to cover. They are the size of this
issue with shorter articles. They are
publications | can review in five minutes and
read cover to cover in 15-20. Current market
research tells us that with our hectic lives this
is the only type of publication that most of

us read. As one of our colleges recently
stated, “If | can take it to the restroom and
completely read it there — it is a publication

that gets read.”

We will soon be coming to you monthly with
the hope that you read the imagiNews cover
to cover and find the information pertinent,

timely, and useful. Let us know what you think.




Who ls Doing What i GIS and Spatial Techmology?
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Wapduest.com, Incatur

BARRY COUNTY

Locate on the map.

Population: .. ....... ... .. 52000
Geographic Coverage: . . . . .. 576 sq miles
Number of Staff: .. ... ... .. 2 Full time

1 Part time
Yearly Budget: . ........... +$100,000

1. Give a status of your program — when it started, who is
involved, platform and software you use,
accomplishments to date)

BARRY COUNTY GEOGRAPHIC INFORMATION

SYSTEM (GIS)

® Established in 1991

e Staff of two, GIS Coordinator, Mapping Technician

* Central Services Committee Oversight

® Funded from General Fund

® Revenues to General Fund

* Services provided to County Departments at no charge

SERVICES TO PUBLIC

e Title Offices, Parcel maps, legal description assistance,
access to data

® Surveyors, Parcel maps, aerial photography

* Banks and Attorneys, Parcel maps, legal description
interpretation

* Appraisers, Parcel maps, lot sizes, legal descriptions

* General, legal description problems, historical searches,
aerial photography

COUNTY SERVICES

PLANNING & ZONING*

® Provision of Zoning and Landuse maps for county
® Mapping of approved splits

* Aerial Photos

* Address mapping

* New road mapping

DRAIN COMMISSION*

* Recently completed mapping of all (mappable)
county drains and districts

* Assist with allocation

* Compile mailing lists

® Drain length estimations for bidding

EQUALIZATION*

* Parcel maps
* Aerial Photos

COUNTY CLERK*

® Voter Precinct mapping
e Election Results on Internet

TREASURER*

o Assist Abstract with deed verification

SHERIFF

¢ Road Indexes
e Aerial Photos

* Some hardware support, consultation

REGISTER OF DEEDS*

e Customer referrals

ADMINISTRATION*

e Custom mapping



CENTRAL DISPATCH

* Provide digital updates for Computer Aided Dispatch

* Road Indexes

® Public Safety jurisdictional maps

*GIS Coordinator provides hardware purchasing, support,
maintenance

TOWNSHIP/VILLAGE/CITY SERVICES

® Parcel maps w/ aerial photography

® Zoning, landuse maps

e Utility (sewer,water, storm sewer) mapping-City of Hastings,
Village of Middleville

e Address point and range mapping for township clerks

* Fire and Ambulance service areas

e School District maps

STATE AND FEDERAL SERVICES

* Michigan Information Center, road and boundary updates

e Census Bureau, address verification

* National Resource Conservation Service, Gypsy Moth
Spray Block Maps

e State Police, accident maps, road indexes, aerial
photography

2. Describe any new projects or activities
In mid 1999, we started an ambitious project to GPS all
monumented section corners. We plan to expand our
GPS program this year collecting road centerlines as
well. Production of an in-house plat book is in the works

along with making section maps available via the web.

What would you do differently if you had to start over?
I’'m not sure, we started in 1991, and there weren't as
many options as there are today. Early on we had some
quality problems with our photography and should have

performed better quality control.

If you had the GIS guru standing in front of you, what
questions or problem would you have him/her solve?
We could use a silver bullet for low-cost, transformation

of our current layers to our new GPS Data.

5. What valuable piece of information have you learned that

you would you like to share with the GIS community?
Successful GIS Projects are driven by solid financial
backing and dedicated staff. There seem to be very few
examples of successful parttime GIS work funded by

grants at the county level.

Name: David Shinavier

Title: GIS Coordinator

Org: Barry County

Address: 220 W. State St.
Hastings, State MI, 49058

Telephone: 616-948-4832

E-mail: bclis@voyager.net

YOU WON'T WANT TO MISS THE

Gt Arasl IMAGIN Forvm

THE NEW APPEAL OF GIS:

INGETRATED INFORMATION AND EXPANDED ACCESS

May 8 & 4, 2000

KEYNOTE SPEAKER:

JACK DANGERMOND, PRESIDENT AND CEOQO, ESRI



State Y Federal News

KEEP THOSE CARDS COMING IN!

IMAGIN is assisting the Michigan Information Center (MIC)
in creating an Internet Website for Michigan. The website
(clearinghouse) will contain an inventory of digital
geographic information systems (GIS) resources from
various organizations/agencies within Michigan. In order
to build the site, it is necessary to survey organizations/
agencies to obtain information about their resources.

In mid-January, IMAGIN mailed thousands of post cards
throughout the state to every city, village, township, county,
region, and all of IMAGIN membership requesting the
identification of the person most knowledgeable in each
organization to respond to the survey. This individual
should be able to answer questions, which varies from
policy (such as funding level, budgets etc) to technical

information (metadata, created themes, etc). Once we
receive the name of the appropriate person, we will
mail a correspondence giving the on-line survey address
or providing instructions for ordering a hard copy of

the survey.

Please make sure that you and/or your organization has
responded to the post card. We have the opportunity to
build a fantastic resource for all of us to use and reference.
However, we need to make sure everyone participates.
The survey should take an hour or less for most
organizations/agencies to complete. It has the potential to
save hundreds of hours if you find out there is information
available to you that someone else has already created.

MAKE SURE YOU KEEP THOSE CARDS
COMING IN!

Armouncing Statewide Award Program

The Quality Committee of IMAGIN is announcing the first
annual IMAGIN Awards Program. In order to recognize
excellence in the field of GIS and Spatial Technology,
IMAGIN will present the awards at the May Forum.
Awards will be presented in the following three categories:

1. GIS Education and Outreach Award
This award is open to individuals and organizations
that established an original GIS program or activity
that promotes public GIS education. This could include

seminars, trainings and GIS Day activities.

2. GIS For Everyone Award
This award is open to individuals and organizations

that promote the propagation of GIS by exhibiting any
of the following characteristics in their programs: Data
Sharing, Enterprise, Multi-participant, and Internet use.

3. Outstanding Individual Achievement in GIS Award
This award is open to individuals who advanced the
field of GIS through their contributions while
representing and promoting the ideals of IMAGIN.

The nomination process will be open to self-nomination and
third-party nomination. Applications will be available at
www.imagin.org on February 14th.

Sharos Bramble, Boand Lisiron

Chris Yand erheyden F

Mational Sales Director Figm g
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2159 2damen Drive

Fort Madizon, |4 52627

Tel: (319) 3275427

Faex [319) 372-2679

Pager: (358) 635-7448

Cell (B15) 3795280

E-Mail. cavander@sds-inc.com
Weh Site: sds-inc.com

SDS, Inc.

GIS Services e g
imagine the difference! For further information, =.=7/

contact us at: ,\C,a
Ig,

*Needs Assessment
*Implementation Planning
*GPS Control

* Cadastral & Infrastructure ANDERSON, ECKSTEIN AND WESTRICK, INC.

Mapping ' 51301 Schoenherr Road
+ Database Design & Shelby Township, Michigan 48315
Management Phone: 810¢726+1234  Fax: 810+726+8780

«Data Conversion

 Customization &
Maintenance

« Training

www.aewinc.com email: aewinc@aewinc.com

Civil Engineers  Surveyors « Architects
Providing Solutions for People




Wade-Trim

GIS Services:

User needs analysis

Data conversion and analysis
Database design

Global positioning systems

800.482.2864
www.wadetrim.com

group

Saginaw - St. Johns

Mapping & GIS
Solutions for Today’s Communities

800.833.0062
www.spicergoup.com

PHOTOGRAMMETRIC CONSULTANTS SINCE 1923

i ABRAMS AERIAL SURVEY CORP.

AERIAL PHOTOGRAPHY
PHOTOGRAPHIC LAB SERVICES
ANALYTICAL AERO TRIANGULATION
PHOTOGRAMMETRY

DTM & DEM MAPPING

DIGITAL ORTHOPHOTOGRAPHY
DATA CONVERSIONS

GIS SERVICES

800.826.7518
TEL. 517.372.8100 FAX 517.372.8112
124 N. LARCH ST. P.O. BOX 15008, LANSING, MI 48901-5008
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1-800-800-5191
2445 Darwin Road
Madison, WI 53704-3186

Engineers/Photogrammetrists/Scientists/Surveyors
E-mail: ayres@ayres-msn.com
Internet home page: www.primenet.com/~ayres

¥ CMD&A

Putting a world of ‘Sky-High-Tech’ into your hands
GPS Sales, Rental & Training

Catherine M. DeDecker
Diane J. Zobl

Phone (800) 598-1600 Fax (248) 844-5404
cmd-a.com

"ERDAS

eographic imaging made simple™

Deborah L. Stoner
Account Manager
ERDAS Northern Region

dstoner@erdas.com

5400 Shawnee Road, Suite 206
Alexandria, Virginia 22312 USA
703/354-7415, Fax: 703/354-7416
http://www.erdas.com

Worldwide Leader of GIS Software

WOOLPERT LLP

In an industry marked by rapid

change, you need an experlenced WOOLFERT
mapping resource. For three decades,
Woolpert has provided the best
proven technobogy for our clients.
= Experience
= Stabilit ¥
& Dependability
= Integrity
= Service
Woolpert is your solution for
aerial photography, surveying,
photogrammetry, and GIS
B0 . 414. 1045

Offices throughout the U5, JEHTERTERT AL 84T
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IMAGIN MEMBERSHIP BENEFITS

e Discounts to the annual IMAGIN forum, local users’ fall
GIS conference, workshops, training sessions and
IMAGIN products.

e Subscription to bi-monthly ‘WNW”'

e Advertising discount rates;

e For data sharing organizations, access to authoritative
digital information; and

e Complimentary licensed copy of Datalogr©® metadata

management software for data sharing organizations

(cost to other members: $50.00; non-members: $85.00

plus $4.50 postage).

27300 Haggerty Road, Suite F-30
Farmington Hills, Ml 48331
(248) 489-3972
(248) 489-3973 fax

Frank Sobie, Board Liaison/Information Resources Committee
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