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GPS Coordinates

Need o know

First Things First:

Learning to read GPS coordinates with profiency requires an understanding of geographical lines of latitude and
longitude. Knowing this is a necessity.

QUESTIONS
How is it possible?
GPS is a reality thanks to a network of 24 orbiting GPS satellites each moving at a brisk speed with remarkable
precision. GPS satellites accurately determine global locations using low-powered radio waves and convey this
location to devices.

Who maintains GPS?

The United States, Department of Defense are the ones responsible for the maintenance of Global Positioning
Systems.

Who can use GPS?

GPS was used by the military. This changed at some point in the 1980's. At this time, GPS was approved for
civilian use.

The uses of GPS?
GPS or Global Positioning Systems offer a range of uses including but not limited to worldwide navigation and

surveying. Some of the more common uses of GPS include pinpointing precise locations and determining the time
of day or night.

Overview:

GPS uses the geographical lines of latitude and longitude, which provide coordinates for a location or a place of
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interest. Using both sets of intersecting lines provides a coordinate for the different places around the world. Lines
of latitude are horizontal lines that stretch from east to west across the globe. The longest and main line of latitude
is called the Equator.

Lines of
Latitude:

The lines of latitude are horizontal.
At the Equator, the line of latitude is 0°.
North of the Equator, the line of latitude ranges
from 0° at the Equator towards 90° at the north pole.

Lines of latitude above the Equator are indicated
with the letter ‘N’ (to denote north of the Equator).
Note the lines of latitidude span from 1°N to 90°N.

Lines of latitude below the equator are indicated
with the letter 'S’ (to denote south of the Equator).
Note the lines of latitidude span from 1°S to 90°S.

Lines of
Longitude:

Lines of longitude are vertical.
Lines span from the North to the South Poles.
The main line of longitude is the Prime Meridian.
The Prime Meridian is represented as 0° longitude.

Lines of longitgude east of the Prime Meridian are
indicated with the letter 'E' (to denote east of PM).
Note the lines of Longitude span from 1° to 180°.

Lines of longitgude west of the Prime Meridian are
indicated with the letter 'W' (to denote west of PM).
Note the lines of Longitude span from 1° to 180°.

Geographical
Coordinates:

GPS uses the lines of latitude and longitude to pinpoint a location on the Earth’s surface as geographical
coordinates. When outlining the coordinates of a location, the line of latitude is always given first followed by the
line of longitude. Therefore, the coordinates of a location are X°, N or S latitude, Y°, E or W longitude and written,
asX°NorS, Y°EorW.

Minutes,
Seconds:

Geographical locations rarely if ever fall exactly along the lines of latitude or longitude but within the shapes created
from the intersection of the horizontal and vertical lines. To pinpoint the geographic location of an individual with
any accuracy, the lines of latitude and longitude are further divided and expressed in one of the three common
formats:

Format One:
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Degrees, minutes, and seconds (DMS)

The space between each line of latitude or longitude representing 1° is divided into 60 minutes, and each minute is
divided into 60 seconds. An example of this format is: 41°24'12.2"N 2°10'26.5"E. The line of latitude is read as 41
degrees (41°), 24 minutes (24'), 12.2 seconds (12.2") north. The line of longitude is read as 2 degrees (2°), 10
minutes (10"), 26.5 seconds (12.2") east.

Format Two:
Degrees and decimal minutes (DMM)

The space between each line of latitude or longitude representing 1° is divided into 60 minutes, and each minute is
further divided and expressed as decimals. An example of this format is: 41 24.2028, 2 10.4418. The line of
latitude is read as 41 degrees (41), 24.2028 minutes (24.2028) north. The coordinate for the line of latitude
represents north of the Equator because it is positive. If the number is negative, it represents south of the Equator.
The line of longitude is read as 2 degrees (2), 10.4418 minutes (10.4418) east. The coordinate for the line of
longitude represents east of the Prime Meridian because it is positive. If the number is negative, it represents west
of the Prime Meridian.

Format Three:
Decimal degrees (DD)

The space between each line of latitude or longitude representing 1° is divided and expressed as decimals. An
example of this format is: 41.40338, 2.17403. The line of latitude is read as 41.40338 degrees north. The
coordinate for the line of latitude represents north of the Equator because it is positive. If the number is negative, it
represents south of the Equator. The line of longitude is read as 2.17403 degrees east. The coordinate for the line
of longitude represents east of the Prime Meridian because it is positive. If the number is negative, it represents
west of the Prime Meridian.

Display Formats:

Most if not all GPS devices display GPS coordinates in either the Degrees, Minutes and Seconds (DMS) format or
the Decimal Degrees (DD) format. Google Maps provides coordinates in both DMS and DD formats.

Coordinates:
40° 41' 21.4" N 74° 02' 40.2" W (DMS)
Read as:

“40 degrees, 41 minutes, 21.4 seconds north
and 74 degrees, 2 minutes, 40.2 seconds east”

40.689263 -74.044505 (DD)

The Decimal Degree (DD) coordinates does not have the letters N or S, which signify whether the latitude
coordinate is above or below the Equator. Neither do these coordinates have the letters W nor E, which signify
whether the longitude coordinate is to the west or east of the Prime Meridian. This is done through the use of
positive and negative numbers. Since the latitude coordinate is positive, the coordinate is above the Equator. Since
the longitude coordinate is negative, the coordinate is west of the Prime Meridian.

Verifying Coordinates
on Google Maps:

Google Maps can verify the coordinates of places of interest. In order to locate the Coordinates for a specific
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location, open open Google Maps at https://maps.google.com/, identify the location of interest, right-click the
location and then select “What's here?” from the small menu that appears at the bottom indicating the name of the
location and the coordinates in Decimal Degree (DD) format. Open Google Maps at https://maps.google.com/.
There will be a search bar at the top-left corner of the page. Enter the coordinates into the search bar then press
the Enter key or the Search icon. The coordinates can be in any of the three formats. Please note that the
coordinates must be entered correctly. Google Maps will indicate the location of the entered coordinates with a red

pin.

How to convert between
the DMS and DD formats:

Supportive tools assist converting between Degree, Minute and Seconds (DMS) and the Decimal Degree (DD)
formats. For mathematicians willing to perform the raw calculations, you can learn how to convert from DMS to DD
and vice versa. There are websites available that provide quick conversion between DMS and DD. Here is a link to
a website that provides both DMS and DD coordinates for any specific location using Google Maps.

Getting Started:

To take advantage of the pinpoint accuracy of the GPS system, you need a GPS-enabled device. These devices
communicate directly with the GPS satellites using low-powered radio waves. By communicating with at least three
GPS satellites, a device is able to determine one’s location on the Earth with accuracy.

Popular Brands:

Companies such as Garmin and Magellan manufacture dedicated GPS navigation devices. They come in various
sizes and may resemble a smartphone or tablet. These devices have special built-in software that utilizes the GPS
system to assist persons in finding the shortest route to a particular location, locating places of interests, and much
more. They are commonly used in vehicles, hiking, and particular sports.

Smartphones:

Most of the smartphones, especially the high-end ones, are GPS-enabled and could be used as a navigational
device, providing that the proper applications have been installed.

Labtops,
Tablets:

There are some laptops and tablets, which are GPS-enabled and provide its users with navigational information in
transit.

Peripherals:

USB
Bluetooth
Expansion slots
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