GPSUTM Modulel:
Where Am 1?

Topics Covered: Ordered pairs, Cartesiancoordinates, UTM coordinats

Required Background Material: Experience in locating points on the Cartesian
coordinate system

Introduction

GPS stands foGlobal Positioning Systenit is a device that allows you to determine
where you are onaglobe which represents our earth. UTM stands fddniversal Transverse
Mercator, a system for recording the location. This system was developed by the United
States Army in 1947, and it is much easier to use than the old latitudengitude system
that hasbeen around for centuries.

Our world is not flat; but if we take a small enough piece of,ithe piecewill appear
to be flat. This is similar to the way that many small rectangular miars can be used to
make reflecting balls for discodance floors. (Se figure below.)
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To divide up our world, the UTM system first takes
evenly spaced vertical slices from the North Pole to the Soutt
Pole. These slices are then numberedszones Most of West
Virginia is Zone 17.

J1 12 13

The Universal Transverse Mercator grid that covers the United States

Each zone is then cut into 20 evenly spaced latitude zones designators which are
numbered from C to X. (I and O are left out, because they are sometimes confused with 1
and 0.)

Problem 1

West Virginia can be found in Zone 17 and Designator $.00k at the UTM map of the world
on the next page, and highlight the zone, designator, and region where West Virginia is.
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We will now take a closer look aZone 17 Designator She rectangle which covers
most of West Virginiad , AO6O AT i PAOA EO O OEA OOOAI #AO

Center = (00)

Latitude 40° N

4,432,069m above the equator

UTM Coordinate System for Zone 17 Designator S
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below is 4,100,000 meters above the equator; while the upper limit is 4,500000 meters
above the equator.
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UTM Map of West Virginia

So, as long as we are below the Northern Panhandle, wan use Zone 17 Designator
S when wedetermine our position.

Problem 2

Locate Mingo# 1 O1T OU 11 OEA 1 AP 1T &£ 7A00 6EOCGCEIT EAN
know the answer, look at a state highway map.)
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Problem 3

Here is a closer look atMingo County, overlaid with UTM coordinates. Trace its border
with a pen or marker, so you can get a better look at it. Approximately how many meters is
it from the equator? (Hint: Look at the center of the county)
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UTM Map of Mingo County

Problem 4

Have your teacher show you how to setqur GPS for your zone and designatorLocate the
UTM number for your current location. You will see something like this:

13 R 3391520
704250
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The seven digit number you see is called theorthing. It tells you how far up and down the
UTM grid to look, in tre same way that they-value works on the Cartesian system. The six
digit number is called the easting It tells you how far right and left to go on the grid,
similar to the way thex-value works. Record your GPS reading the chart below.

[Note: If you have a faily new GPS device, your numbermay be consantly changing depending onhow
many satellites it is communicating with. If sq record thenumbers you see the most often, or (if your teacher
prefers) average the three most common readingks.

ZONE DESIGNATOR NORTHING EASTING

Example 13 R 3391520 704250

Your Data

Now plot your location on the map of MingaCounty below.
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Problem 5 (Opt.)

Use Shapemakeisoftware to print out a map that shows theGoogle Earthview of Mingo
County with the UTM grid superimposed on it and your location marked.

J. Silver, Marshall University Page 7 Mingo March 26, 2008



