
     Measuring Beach Profiles 
 
 
Materials: 
If you are a teacher in the North Slope Borough School District, you can check out a Volunteer Coastal 
Erosion Monitoring Kit Program Kit from Tuzzy Library. This will come in a backpack with:       
2 auto-levels  
2  tripods  
2 16' stadia rods  
 
 

DIY Kit 
 
MEASURING “EMERY” RODS: 
DIY “Emery” boards: The materials needed are two 
pieces of wood of equal length and a rope of known 
length. (Boards of 6-8 feet length will work well.) Tie a 
loop in each end of the rope, which can easily slide up 
and down the two boards. Measuring down from the top 
of each board, use a marker and a ruler to draw and label 
the "graduations" (marks of equal length). It is 
recommended that SI (system international) units are 
used for the exercise – an appropriate graduation interval 
is every two centimeters. 
 
Meter Sticks: Attach two meter sticks together to make one two-meter high transit pole  
a. Hold the 1rst meter stick perpendicular to the ground with the zero centimeter mark toward the 
sky. These values are positive; label this meter stick “positive”. 
b. Hold the second meter stick in line above the 1rst meter stick so that the centimeter marks are 
facing the same side and the zero centimeter mark is toward the ground. These values are 
negative; label this meterstick “negative”. 
c. The point where the meter sticks join is the zero mark. This is the point you will align to the 
horizon. 
d. Attach the meter sticks together with tape. 
 
Transit Rods. Make rods approximately 2 inches square made from a 2” x 4” cut in half 
lengthwise. Drill holes approximately 1 inch in diameter through the very center of each pole. 
This will serve as a sighting device. (The hole is not necessary, but does simplify the process. 
The worker may simply sight along the edge of the pole.) Paint the poles white and mark them in 
decimeters from the center using black paint, with minus values marked above the hole and plus 
values marked below the hole. The marks should be on the same side as the holes. 
 



Aluminum Poles: You can also use aluminum poles from a volleyball game for transit rods. This 
will work as long as the measurements are marked on them so that each pole matches the other. 
A permanent felt-tipped marker work fine for this. 
 
LINE. 
Use a heavy twine or light rope that will not stretch to measure the distance between the poles. 
Polyethylene is light, will not stretch too much, and may be purchased in white or yellow colors.  
 
Mark the twine in increments of one meter each. This may be done with a marker or by wrapping 
black plastic tape around the line. If you are ambitions, a knot may be tied in the line at the 
proper increments. 
 
LINE LEVEL (Optional)  
A small line level may be used if you do not have a clear sight on the horizon or for measuring 
elevation changes between parallel profiles. The line for this should be lightweight and is 
not acceptable for measuring distance between the poles. 
 
SIGHT MARKER 
This may be a book or even student. Something to set at the original starting point (or other 
location) so that the rods may be kept moving in a straight line. 
 
Procedure 
 

1. Select the location(s) for your profile that will run perpendicular to the water’s edge. 
Observe the beach. Consider the following questions. 
a. Are the features regular or irregular across the beach? For example, where 

does the vegetation start? Are there sand dunes or berms? 
b. Can you observe high or low tide water levels? 
c. Where are the boundaries between coast, beach, and water (the shoreline and 

coastline)? 
 

2. Select the starting point for the transect: This should be a location easily found later (like 
next month or next year). A GPS value may be helpful. The best way is to establish a 
base line some distance (100 meters or more) from the point of the profile. This base line 
is not likely to be affected over several years of erosion. In any case, a good, permanent 
object could be the point.  

 
3. The profile requires three students working as a team: a "seaward surveyor", a "landward 

surveyor", and a "data recorder". The "seaward surveyor" is responsible for holding the 
seaward board and ensuring that the rope is level between the two boards (by sliding the 
loop up or down) when fully extended. The "landward surveyor" is responsible for 
holding the landward board, sighting over the seaward board to the horizon and shouting 
out the measurement (cm down from the top of the landward board) to the "data 
recorder." The "data recorder" should keep organized notes of each measurement 
including horizontal distance, measurement of change in elevation, cumulative change in 
elevation of all measurements.  



4. Two-person transect method: Set the first transit at the starting point. Take the second 
transit and move it to a location closer to the water, following a line perpendicular to the 
water line. You may use an even increment of distance (such as 5 meters) or move to the 
next point of change in elevation pattern (such as the edge of a berm or center of a 
depression), but rarely more than 10 meters. Use the line to measure the distance, keeping 
the transits vertical and the line perpendicular to the transits. The person at the first transit 
sights through the hole to the second transit and reads the value on the second transit 
where the horizon appears on the transit. This is a level line. If the person cannot make 
out the numbers due to distance, the person at the second transit can be guided to move 
their finger until they point to the mark on the transit. 
 

5. Following the first measurement, move the first transit to the new location closer to the 
water. Keep the second transit in place as it will now serve the same role as the first 
transit. Place the marker at the site of the first transit as a guide to allow the profile to 
follow a straight line. Repeat this process, leapfrogging over each transit for subsequent 
measurements. 
 

6. If a horizon is not available, use the line level. Use the separate lighter line with the level. 
One end of this line must be at the sight of the first transit with the line pulled taut 
between the two transits. The line level is hung on the line at the center of the line and the 
line is moved up and down at the second transit until the level reads as level. Another 
person is necessary to do this. When the line is level, its position at the second transit 
marks the elevation change. Do not use large increments of distance if you use the line 
level; 5 meters is optimum. 
 

7. When to stop: How wet do you want to get? You can measure to sea level (arguably 
defined as the wet part of the beach when the waves retreat) or go into the water. In any 
case, note sea level when you reach it. 
 

8. A recorder should be taking down the data. Examples of datasheets used by the volunteer 
monitors in Utqiagvik are attached to the unit. Contact _____ to get the datasheet for 
other transects across Utqiagvik beaches. 
 

9. If you are not doing an established transect across an Utqiagvik beach, draw your study 
location, including the location and distance of each transect line, the features at the 
beginning and end of the transect lines, the water conditions, and other coastal features. 

 
 
Data Analysis 
Data may be entered into a spreadsheet with a graphing capability and allowed to graph the 
beach profile for you. Programs with a three-dimensional capability can take multiple profiles 
and create a picture of the beach face for you. Profiles may also be created manually on graph 
paper. 
 
. 
 



 

 

 

 

 

Example of a graph of a beach profile: 

 

 

Activity Discussion Questions: 

1. Why is it important to run transects perpendicular to the shoreline? 

2. In your own words, describe the elevation change at your site. 



3. Was the elevation change uniform from one end of the beach to the other? Explain why you think this 
is. 

4. How do the beach profile(s) you created compare to your observation of the beach? Label beach 
features on your beach profile 

5. Which coastal features did you observe?  

6. Were there any beach features that you missed when you conducted your beach profile? If so, why? 

 

Adapted by Marilyn Sigman, Alaska Sea Grant, from:  
Beach Profiling with "Emery Boards" and Measuring Sand Grain 
Sizehttps://fcit.usf.edu/florida/teacher/science/mod2/emery.board.html 

 

Seastar! Beach Profiling Instructions. http://mciunix.mciu.k12.pa.us/~seastar/beachdir.html   

 

 


