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Determining Your Location

	Purpose 

“Where am I?”  This is the question most often asked during land navigation.  Before you can accurately plan routes, you must know where you are on your map.


Introduction

A further refinement of the inspection technique is to locate a distant object, determine the direction to it, and estimate the distance to the object.  The accuracy of this technique depends on your ability to estimate distance.  If you are located along a linear feature, you can determine your map location accurately by using a one-point resection.  You can use a two-point resection to locate yourself when you are not on a linear feature.

Orient Your Map


Your first step when navigating in the field is to orient your map.  A map is orientated when its north and south correspond to the north and south on the ground.  There are two ways of orientating your map – using a compass and by terrain association.

Using a Compass
When orientating a map with a compass, remember that compasses measure magnetic azimuths.  Since the north-seeking arrow of the compass points to magnetic north, pay special attention to the declination diagram.  Use the following technique to orient your map:

Step 1: With the map flat on the ground, place the straightedge (on the left side of the compass) along the magnetic north arrow on the declination diagram so that the cover of the compass points toward the top of the map.  This puts the fixed black index line of the compass parallel to the magnetic north arrow of the declination diagram (See Figure 1 of Handout 1).

Step 2: Keeping the compass aligned as directed above, rotate the map and compass simultaneously until the north-seeking arrow is below the fixed black index line on the compass.  Your map is now oriented.

Using Terrain Association

You can orient your map using terrain association when a compass is not available or when you have to make quick references as you move across country. This technique requires careful examination of the map and the features on the ground (See Figure 2 of Handout 1).

Step 1: Identify terrain features.  Identify prominent terrain features on the map that you can find on the ground.

Step 2: Align terrain features with the map.  If there is a tower to your right front, then orient the map so that the tower is to your right front.  If there is a road off to your left, then ensure the road on the map is parallel to the road on the ground.  Once all of the features line up, your map is oriented.

Determining Your Position


Now that you can orient your map, find your location on a map. If you know your approximate location on a map, studying nearby terrain features can help you determine your position.

Determining Your Location by Inspection

Use inspection when you are standing near several prominent features, which can easily be located on the map (See Figure 3 of Handout 1).  Inspection involves orientating the map and estimating your relation to these features, in order to determine your location.

Determining Your Location by One-Point Resection 

One-point resection is an accurate technique of determining your location when you are on or near a linear feature that you can identify both on the ground and on the map.  You must also be able to identify another prominent feature, both on ground and on the map.  To determine your location by one-point resection follow these steps:

Step 1: Identify the linear terrain feature that you are located on or near in respect to the ground on your map.

Step 2:  Identify a prominent feature on the ground and locate that feature on your map.

Step 3: Using the compass-to-cheek technique, sight in on the feature and read the magnetic azimuth.

Step 4: Convert the magnetic azimuth to a grid azimuth.

Step 5: Convert this grid azimuth to a grid back azimuth.

Step 6: With your protractor, plot this grid back azimuth from the feature on the map and extend it until it crosses the linear feature.

Step 7: Conduct a map inspection to verify your resection.

Look at your Margarita Peak map and follow this example:  You know you are located somewhere along the road in the southern part of grid square 5993, but you don’t know your exact grid coordinate.  To the north, you spot an observation tower that is on a magnetic azimuth of 16 degrees (°).  Your declination diagram tells you that the G-M angle is 14° and that you should add the G-M angle when converting a magnetic azimuth to a grid azimuth.  This gives you a grid azimuth of 30°.  Convert this grid azimuth to a grid back azimuth by adding 180°.  Thus, the grid back azimuth is 210°.  Plot this azimuth on your map from the observation tower.  The point on your map where this line intersects your road is your location.  Your location is 591934.

When selecting a terrain feature, choose one that is perpendicular to the axis of the linear terrain feature so that when you plot the back azimuth on the map, the line will cross the linear feature more or less at a right angle.  Figure 4 on Handout 1 illustrates the result of a good selection and a poor selection.

Example: (Follow this example step-by-step on your Margarita Peak map):  You know that you are located somewhere along an intermittent stream that flows southwesterly in grid square 5595, but you do not know exactly where.  Looking to the west from your location, you see two large towers in the distance.  You select the tower on the left (because it seems more perpendicular to your stream) and shoot a magnetic azimuth of 266° to it.  What is your location?  If you said that it is 559954, then you are correct.  If not, this is what you should have done.  First, convert the magnetic azimuth of 266° to a grid azimuth of 280°.  Then figure out the grid back azimuth of 280°, which is 100°.  Plot 100° on your map from the tower to the stream.  Where this azimuth crosses the stream, is your location.

Note: A one-point resection can also work if you are not along a linear feature.  Merely estimate the distance between you and your prominent terrain feature.  Plot this distance along the back azimuth to get an approximate location.

Determining Your Location by Two-Point Resection

Usually you will find that you are not located on or near a prominent linear feature.  
Since the accuracy of a one-point resection under these conditions depends on your ability to accurately estimate distance, it is better to use a two-point resection.  The procedures for two-point resections are similar to one-point resections except you must select two features instead of one.  The back azimuths from each feature is determined and plotted on your map.  You are located at the point where these lines cross.  If you have a compass and a protractor, then follow these steps:

Step 1: Select two prominent features on the ground whose positions can be located on the map.  These features should be at least 30° but not greater than 150° apart (See Figure 5 of Handout 1).

Step 2: Using the compass-to-cheek technique, determine the magnetic azimuth to each object.

Step 3: Convert these magnetic azimuths to back azimuths.

Step 4: With your protractor, draw the respective back azimuths from these two points on your map.

Step 5: Extend the azimuth lines from these two points until they intersect.  You are located at the point where these two lines cross.

Step 6: Conduct a map inspection to verify your position.

Do you think you understand how to do it?  Let’s try an example.  Use Figure 6 of Handout 1 (use the 1:25,000 scale on your protractor).  You know you are located somewhere south of Case Spring in the upper left hand corner of your map but you don’t know exactly where.  From your position, you can see the road intersection at 608008 and the road intersection at 619001.  You shoot a magnetic azimuth of 350° to the first intersection and a magnetic azimuth of 64° to the second intersection:  Next, you must find the grid back azimuths.

· 350° + 14°  = 4°  (grid azimuth)

· 64° + 14° = 78°  (grid azimuth)

· 4° + 180° = 184°  (grid back azimuth)

· 8° + 180° = 258°  (grid back azimuth)

Are the two features far enough apart (between 3 0° and 15 0°)?  Well, 259 - 185° = 74°, which is between 30° and 150°, so the answer is “yes.”  Now plot these two grid back azimuths on your map.  They intersect at your location, 607998.

If you do not have a protractor, you must use a different technique (See Figure 7 of Handout 1).  This technique is the same as using a protractor except the map must be accurately orientated and the back azimuths are plotted using a compass (thus being a magnetic back azimuth) rather than a protractor (which is a grid back azimuth).  Follow these steps to determine your location using a compass and a two-point resection:

Step 1: Orient your map accurately.

Step 2: Locate two prominent features on the ground, which are identifiable on the map.

Step 3: Shoot a magnetic azimuth to these features and determine the magnetic back azimuths from these features.

Step 4: Without disturbing the map’s orientation, place the straightedge of the compass on one of these features and rotate the compass until the magnetic back azimuth falls under the black index line.

Step 5: Using the straightedge of the compass, draw a straight line through your first feature.

Step 6: Repeat steps 4 and 5 for the second feature.

Step 7: Extend the lines until they intersect.  This is your location.

Step 8: Conduct a map inspection to verify your location.

Let’s do one more example.  Follow the example below on your Margarita Peak map. 

You are navigating cross-country toward your next checkpoint, the intermittent stream intersection located in grid square 6086.  You become unsure of your present location and wish to verify it.  You have a protractor.

In the distance, you can identify a control tower and a bridge.  You find them on your map and note that the tower is in grid square 6389 and the bridge is in 6785.

With your compass, you determine that the magnetic azimuth to the tower is 3° and the magnetic azimuth to the bridge is 93°.

You convert these magnetic azimuths to grid back azimuths. (Convert your magnetic azimuth to a grid azimuth, and then convert this grid azimuth to a grid back azimuth.)

Control tower:  
3° + 14° = 17° 
17° + 180° = 197°

Bridge:
93° + 14° = 107°   
107° + 180° = 287°

Plot the respective grid back azimuths on your map. Extend these lines until they cross. You are located at the point where these lines cross, at grid coordinates 627875. Conduct a map inspection to verify your location. 

What will happen if you plot the grid azimuth on the map instead of the grid BACK azimuth?  That’s right.  Your lines will never cross unless you extend the lines in the opposite direction.

Conclusion

You should now be able to locate yourself on a map.  If you want a quick approximation of your location, you can orient your map and locate yourself by inspection.  A further refinement of the inspection technique is to locate a distant object, determine the direction to it, and estimate the distance to the object.  The accuracy of this technique depends on your ability to estimate distance.  If you are located along a linear feature, you can determine your map location accurately by using a one-point resection.  You can use a two-point resection to locate yourself when you are not on a linear feature.  In the next lesson, you will learn how to determine the location of distant objects.(
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