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Introduction

The price of GPS receivers has dropped to where a hiker can easily afford ($88 to $120) and carry one. There are some five or ten models of varying features available from many boating and sporting goods  stores. 

GPS Basics

GPS is heavily- and well-covered on the Internet, so I'll limit this discussion to the essentials. The GPS satellites are launched and controlled by the US Air Force, and services are provided without charge to users. Some four to eight satellites are visible, and the receivers separate these signals to provide estimates of distance to the satellites. Using messages on the signals, the local receiver position is estimated along with the time error of the receiver clock. There is no transmission from the receiver to the satellites or elsewhere.

When the receiver is first turned on, it must acquire the satellite signals, taking as long as twelve minutes. Once this is done, the receiver stores the equivalent of an almanac with the satellite orbits, and starting again may take only two minutes. The receiver must get three signals to estimate a 2-D fix (position solution) of latitude, longitude, and time. As a fourth satellite signal become available, the height is also determined in a 3-D. With 24 satellites, half are in our hemisphere, and perhaps eight are visible.

What to expect

GPS receivers commonly display your choice of coordinates. Latitude (north-south) and longitude (east-west) are often used at sea, while topographic map users may prefer Universal Transverse Mercator (UTM) metric units. Multiple pages of displays under pushbutton control are available to fit everything into a small viewing area. 

The antenna may be built in to the case, or it may be detachable, which allows an external antenna to be mounted on your car roof. Power comes from internal dry cells or from an external car connector. Typical battery life is about 12 to 16 hours.

Most units are water resistant, but must not be submerged. The satellite signals are blocked or absorbed in deep woods, but moving on may reach enough openings to allow solutions again.

GPS Limitations

Selective Availability (SA) is an accuracy-degrading signal error that causes the indicated position to wander somewhat aimlessly, with 95% of the locations being within 100 meters of the true position. The Department of Defense causes this error to prevent enemy governments or terrorists from using the higher accuracy. They will have to use the Russian error-free Glonass system, or remove the DoD-installed errors using the US Coast Guard-provided Differential GPS correction signals, which costs a little more for equipment. This strange situation should be resolved about 2004, since the Department of Transportation wants uncorrupted signals for landing airplanes. 

To obtain a higher accuracy position of perhaps a mountain peak, record the positions once every five minutes and average them. The recording time must be long in comparison to the wandering error patterns.

GPS & Maps

Few handheld GPS receivers have maps built in now. Normally, an external map is used (and you better have a compass in case the GPS batteries run down). The next challenge is going from GPS coordinates to the place on the map and back again.

Topo & UTM

Topographic maps are commonly used in hiking. Now it's time to look more closely at the numbers around the edge. Since the meridians of longitude converge at the earth's poles, these maps taper slightly from bottom to top. Printing a spherical surface on a flat sheet of paper requires compromises to somewhat equalize the errors. The latitude and longitudes are marked about every fifth of the distance along the edges, but there are no grid lines crossing the map for this. Instead, the UTM system is available in newer maps as a grid spaced every kilometer. If this set of squares isn't on the map, you can draw your own. 

The numbers are northings and eastings, distances measured from selected origins. Small offset numbers are marked next to the larger numbers. Within a map, the larger numbers may be used as a sort of shorthand. These numbers are read from the topo to identify a particular square, and the fractional kilometer is visually estimated or measured to perhaps 100 meters. There are UTM aids that can be downloaded from the Internet and printed on transparency plastic to read the coordinates. That is about the accuracy of GPS, so it's a good match. There is a good Geodetic Survey of Canada site that has conversion routines to change from lat/lon to UTM and back. 

The topo maps use a reference system called NAD27, set in 1927. GPS is closer to WGS84, thus there will be slight offsets in position compared to the map. Newer maps will be printed in the newer reference system.

Trail Guides

The receivers have internal memory for paths (routes) that you wish to travel. A string of waypoints along the path must be entered as a trail route. As you move along the route, the distance and direction of the next waypoint will be displayed.

I use UTM in wilderness areas, since map matching is simple. The receiver reads out to the nearest meter, but of course this is precision, not accuracy. To prepare a trail route, select points on the map where the trail changes direction, crosses a stream, or some other feature is seen. Name these places and read the northing and eastings. Most receivers will permit 25 or 30 of these waypoints to be entered into a route, but two or more routes could be used. Many receivers have a traceback command that reverses the route and directs you back the way you came. This track log can be generated automatically without entering any numbers manually. 

Electronic Maps

Electronic maps are now included in higher priced receivers. While the scale and detail may be limited, the future will have high detail maps similar to topos. At present, this may not be a strong advantage for the cost. 

Receiver Choices

There are many available receivers in the $88 to $150 range. I recommend a cheaper unit at first so that you can investigate how you will really use it. All units are limited by the selective availability, so the inherent receiver accuracy is not a strong purchase factor.

You may want to look for a data plug on the receiver. Through this connector, you may move files to a computer and back, and also supply external power. 

Conclusion

Personal GPS receivers provide a reasonably accurate way of position-finding in wilderness areas. Since batteries may fail, you must also be adept with map and compass. Use your compass frequently as well to identify distant peaks or landmarks. The combination of GPS, map, and compass will increase your land navigation skills with all three items.

References

While receivers come with extensive manuals, here are a few starting books:
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Websites

http://www.geocities.com/Yosemite/1270 for my trip website. There are a few more GPS items there. About halfway down the front page, click on the green hiker icon next to the words “Guide Lists” to jump to the my trip members’ somewhat hidden page.

http://www.metacrawler.com for a good search engine

Try U. Of Texas Geographer's Craft to start. 

http://www.proximus.com for map generator
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