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GPS to UTM to Map Handout  (a summary of the class) 

Why Learn UTM? 

• Explains those lines on topo maps and numbers in the margins. 

• It’s useful while hiking / backpacking! 

• It’s useful or required for some BSA requirements 

• UTM is described in 

o BSA Handbook (13th Edition, pp 348-349) 

o BSA Fieldbook  (5th Edition, pp 104,106,109) 

UTM in BSA Advancement Requirements 

• Helpful for First Class Requirement 4b 

• Helpful for Backpacking MB Requirement 6b 

• Required for Search and Rescue MB Requirement 7 

UTM solves Two Problems 

1. Handheld GPS Receiver gives coordinates – where is that on a paper map? 

2. On paper map there is a point of interest – how to get its coordinates into GPS to use it’s “GO TO”? 

GPS System Summary 

• Satellite network designed so at least 4 are “visible” (15o above horizon) at all times 

• Satellites transmit signals, which are weak 

• Receivers receive signals, calculate position and more; need to “see” at least 4 satellites 

• Signals can be attenuated by trees, blocked by mountains & buildings 

Datum: Mathematical model of the earth, allows calculations of position 

• Many different datums; two of interest are 

o NAD 27 (North American Datum 1927), was used for paper topo maps until 2006 

o WGS 84 (World Geodetic System), used for newer US Topo & is default for GPS Receivers 

o Difference between them can be as much as 200 meters 

Map Projections: Mathematical model used to project the earth’s surface onto a flat surface 

• Transverse Mercator: projects onto cylinder tangent to Earth along a meridian, from pole to pole 

o Directions, distances, areas are reasonable only close (within 15o) to the central meridian 

Universal Transverse Mercator (UTM) 

• 60 longitude zones, each covering a strip 6° wide in longitude and centered on a meridian 

• Longitude Zones are numbered, 1 to 60, starting in mid-Pacific and increasing Eastward 

o 48 contiguous US states are in zones 10 to 19; most of NY is in Zone 18 

• 20 latitude zones, each covering a strip 8° high in latitude, from 80°S to 84°N 

• Latitude Zone are lettered; Northern hemisphere starts at N and increases northward 

o All of NY is in Zone T 

• UTM Zone squares: longitude number then latitude letter; e.g. Binghamton is in 18T 

Easting and Northing – the UTM Coordinates 

• Easting is referenced to the central meridian of the zone in meters, which is assigned number 500,000 

o There is no “0”!   

o Must know the zone number; because there are 60 zones around the world! 

• Northing is referenced to the Equator in meters 

o Northern hemisphere, Northing is distance north of the Equator 

• Always:  Easting, then Northing; the words are often not used 
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UTM Grid on a Map 

• Find the Zone Number in the margin (usually at lower left). Often, the latitude zone letter is NOT given. 

• UTM grid markings are spaced at 1,000 meters (approx 0.6 mile).   There might be:  

o blue tick marks in the margins (older maps), or 

o grid lines across the map face (newer maps) 

• First one or two digits and the last 3 digits (if shown) are in superscript, e.g. 

o Easting, along top/bottom:    583000 referenced to 500,000 at central meridian of the zone 

o Northing, along sides:            4990000 meters north of the Equator 

• Only a few grid lines have the trailing “000” ; most have only the “583” or “4990” part,  

because only the “83” or “90” changes with each grid line. 

Determine UTM Grid Value at a Point 

• Need grid lines at 1000 meters; may need to draw them from tick marks in the margin 

• Easting: value of the nearest grid line to the west plus the distance east to the point 

• Northing: value of the nearest grid line to the south plus the distance north to the point 

• You’ll need to estimate (or measure) the distance from grid line to the point. (there are overlay tools) 

• Least significant digit is 1 meter, so usually can get only to only 100s or maybe 10s of meters 

GPS to UTM to Map (finally!) 

1. ensure your GPS is same Datum as your map 

2. set your GPS to display UTM (may be “UTM UPS”) 

 

• Point on Map to GPS Waypoint 

o On map, find a point, use UTM grid to get its coordinates: Zone number, Easting and Northing 

o On GPS, create the waypoint using UTM coordinates 

• GPS position to Point on Map 

o On GPS, read your position in UTM coordinates:  

  Zone number, Easting, and Northing 

o On map, use UTM grid to find that point 

Summary 

• Check your map for its Datum (NAD 27 or WGS 84) 

• Set GPS’s Datum to same as the map (if map is WGS 84 – OK!) 

• Set GPS’s “Units – Position Format” to “UTM UPS” 

• UTM position format is  (Zone Number-Letter) Easting  Northing  

    e.g.  18T  424500  4660800 

• Grid ticks/squares are 1000 meters 

 


