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BACKGROUND READING: TOPOGRAPHIC MAPS 
 
Topography - The Lay of the Land 
Topographic (TOE-po-GRA-fik) maps help you visualize what a landscape looks like 
without even going there. They are often referred to as “topo maps”. These two-dimensional 
maps represent the three-dimensional (3-D) shape of the land. The vertical elevation or 
topography is represented by lines. A topographic map also includes symbols to show streets, 
buildings, roads, streams, railroad tracks, trails, mines/quarries, etc. (see Figure 1. Topo map 
view). What symbols can you identify? 
 
A topographic map basically gives you an idea what the land looks like from overhead (or a 
“birds-eye view”). Most images that you are familiar with, such as a photograph of a landscape, 
are considered a “profile view” or side view. To see the difference, pretend you are standing on 
the “X” on the topo map (on the left of Figure 1). You are looking north. Now stand on the “X” on 
the profile view (on the right). Can you tell this is the same landscape? Now, compare both 
views. Can you find the road? stream? house? Ian Ridge? It takes practice to be able to interpret 
a topographic map, but it is very useful if you plan to hike, backcountry ski, build a home, farm, 
or participate in any land use planning. 

Figure 1. Topo map view (left) and profile view (right) 
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Measuring Surface Elevations 
In order to make a topographic map, several 
measurements need to be made of the land surface. 
But it all starts with having a point of reference.  
 
Mean sea level (MSL) is the mean (average) height 
of the water in the earth’s seas. It is used throughout 
the world as the point of reference at “0 feet” for all 
elevation measurements. For example, if you measure 
Mount McKinley, the highest mountain in the U.S., it 
is 20,320 feet above mean sea level.  
 
Surveyors have measured numerous land surfaces around the world and have recorded 
elevations on permanent markers known as benchmarks (abbreviated BM). A benchmark is 
often installed as a brass monument secured to solid rock, a building, or something that is 
unlikely to move. The benchmark on the top of Mount McKinley reads 20,320 feet. The nation’s 
lowest elevation is Death Valley which measures -282 feet (below sea level). Look at Figure 2, 
what is the elevation of Sylvan Lake? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interpreting Contour Lines 
Once land elevations are recorded on a topographic map, contour lines are draw between points 
that have the same elevations. Contour lines are imaginary lines that represent land surfaces 
of equal elevation. Each contour line on a map represents an elevation above or below a mean 
sea level. Since every point on the line is the same elevation, contours make it possible to 
represent the height of mountains, depths of the ocean bottom, and steepness of slopes. The 
number of feet or meters is written along the contour line. Can you find the contour line that 
represents 8,800 feet in Figure 2? 
 
The difference between the elevations of two adjacent contour lines on a map is called the 
contour interval. To determine the difference in elevation between two points, the contour 
interval must be known. The contour interval can vary depending upon the detail of the map. 
Contour intervals can be 20 feet, 50 feet, or 100 feet. You will need to look at a map’s key or 
legend to find out the contour interval. What is the contour interval of the topo map in Figure 2? 
(This is a tough question so look for the hint.) 

 

 
Figure 2. Another example of topographic map. 
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Rules of Contour Lines  

 
1. Each contour line represents one elevation.  

 
2. Contour lines never cross. 

 
3. Contour lines are drawn in brown on topographic maps. 

 
4. The vertical spacing (difference in elevation) between contour lines is known as the contour 

interval. Typical contour intervals are 10, 20, 50, and 100 feet. The contour interval is 
generally given in the legend of the map.  

 
 

Contour interval = 25 feet 
 
 
 
 
 
 
 
5. Every fifth contour is printed darker. These lines are called index contours. If the contour 

interval on a map is 20 feet, then the 100', 200', 300' (etc.) contours will be index contours. 
 
6. A series of concentric contour lines represents a hill. 

 
7. Closely spaced contour lines represent steep slopes. Widely spaced contour lines represent 

gentle slopes. 
 
 
 
 
 
 
 
 

 
8. Remember that streams and rivers flow downhill (from higher elevations to lower 

elevations). Where a contour line crosses a stream or river (or even a dry gully or valley), the 
contour lines are bent sharply, forming a "V".  The point of the "V" points uphill or upstream. 
(Look at map below and think about this for a minute.) 
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WORKSHEET 1: READING FOR UNDERSTANDING QUESTIONS 
 
1. What is a topographic map? What are topographic maps used for? 
 
 
 
 
 
2. What does a contour line represent on a topographic map? 
 
 
 
 
 
3. What is a contour interval? Where do you find this information on a map? 
 
 
 
 
 
4. Define mean sea level. Explain how it is used to measure an elevation such as Mount 

McKinley. 
 
 
 
 
 
 
5. If you were planning a hike and saw that the trail crossed contour lines that were very close 

together and then the lines were further apart, what do you think the hiking would be like? 
 
 
 
 
 
 
 
 
 
Drawing Contour Lines 
6. Practice drawing contour lines on Map #1 and Map #2 on the next page. 
 
7. Identify the topography of each map as a cone-shaped hill or gradual slope.  

a. If it is a cone-shaped hill, draw a trail up the gentle slope. 
 
b. If it is gradual slope, draw an arrow indicating the downhill direction.  
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DRAWING CONTOUR LINES 
 
Map #1:  __________________________________________ 

 
Hint: Draw the first contour line starting at 2600 feet.  

 
 
 
 
 
 
 
 
 

 

 

 

 

 
 
 

 
 

Map #2: __________________________________________ 
 
Hint: Start at the lowest elevation.  
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WORKSHEET 2: 3-D MODELS OF HYDROVILLE’S WATERSHED  
 
Introduction 
In this activity, you will work together as a team to construct a 3-dimensional (3-D) model of the 
Hydroville watershed from a specific year. You will be assigned to build a model that represents 
the Hydroville watershed in 1930, 1957, 1980, or the current year. A 3-D model is useful 
because it is easier to see the topography of a watershed, that is, the land area from which 
water drains into a stream, river, or reservoir. 
 
Materials (per group of four) 

• Twelve copies of one Hydroville map  
• Highlighters 
• One sheet of 20" x 30" foam core or 

cardboard 
• Pieces of cardboard (cutting surface) 
• One to two utility knives 
• Scissors 

• Multi-purpose glue 
• Colored pencils or markers 
• Thumbtack 
• Toothpicks 
• Colored paper or sticky notes (3 colors: 

yellow, blue, and green) 

 
Part I. 3-D Model Preparation 
1. Before starting, read all of the instructions and decide as a team how to divide the 

workload. One or two members should start working on Part II. Map Keys.  
 

2. Highlight the contour line(s) on each map and write the elevation that the map represents.  
Hint: There are 11 maps in all. The base elevation starts at 840 feet and the highest 
elevation is 890 feet. Give one map to the members working on Part II. 

 
3. Use scissors to trim the border of the map. Then, cut along the highlighted contour line.  

a. The base elevation of your model is 840 feet. This piece requires no cutting! 
b. Contour lines 845 ft., 850 ft., and 855 ft. are on both sides of Beaver Creek. Cut two pieces 

from each map. 
4. Lay out all of the map pieces so that 

they fit on one piece of foam core (see 
Figure 3). 

 
5. Check that you have 14 pieces before 

gluing the map pieces to the foam core. 
 
6. Put cardboard underneath the piece 

you will be cutting out so you don’t 
scratch the table. 

 SAFETY: Use caution when using a 
utility knife to cut out the pieces 
on the foam core or cardboard. 

Figure 3. The map pieces with elevations labeled 
are laid out on the foam core BEFORE gluing. 
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Part II. Map Keys 
1. Obtain one map to be used as a reference. 
 
2. Using colored paper and toothpicks, create markers for the water sources found in 

Hydroville: 

Symbol Definition Color of Flag 
○ surface water intake pipe (SW) blue 
• public well (GW) yellow 

 private well (GW) green 
 
3. Label each flag with the type of water supply and the number, e.g., GW1 or SW1. Glue the 

flags to the toothpicks.  
 
4. Create a key for your model for the features listed above, and also include: year, population, 

contour interval, compass (pointing north), and a scale for distance.  
 
5. As a team, assemble your 3-D model. Lay each piece on top of the previous piece beginning 

with the base and glue the next piece onto the bottom working your way up. Continue until 
all the pieces are set in place. Your finished model should look somewhat like the one in 
Figure 4. 

 
6. Color in the various features on your model using the key below: 

• Blue –  water 
• Green –  forest or vegetation (forest on west side of Beaver Creek, and agriculture on east 

side) 
• Black – cultural features (buildings, place names, boundary lines, roads, etc.) 
• Red –  principal roads 
• Brown – contour lines 

 
7. Use a thumbtack to pre-drill a hole before inserting each toothpick into its proper location on 

the model. Glue flags and key to the model. 
 

 
Figure 4. Completed model of Hydroville 
watershed from the current year. 
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Part III. Hydroville’s Watershed Model Presentations 
1. Select a spokesperson from your team to present your model to the rest of the class. 
 
2. Models will be presented in order from 1930, 1957, 1980, and the current year.  
 
3. Each spokesperson will share point out the following: 

• Date of model 
• Population 
• Number of private and private wells, surface water intakes, and water treatment plants 
• Types of industry 
• New developments: homes, businesses, public buildings or structures, etc. 
• Changes in topography or land features 

 
4. The rest of the class should use this information to complete Worksheet 3: Conclusion 

Questions. 
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WORKSHEET 3: CONCLUSION QUESTIONS 
 
1. Complete the table by looking at the 3-D models. 

Year Hydroville’s 
Population 

No. of  
Public Wells 

No. of Private 
Wells (operating) 

No. of Surface 
Water Intake Pipes 

1930     
1957     
1980     

Current Year     

2. Looking at the data table, what two conclusions can you make about the water use in 
Hydroville? Focus on water supply and water use/demand. 

 
 
 
 
3. How might have the increase in water use contributed to Hydroville’s water quality problem? 
 
 
 
 
 
4. Compare the models of Hydroville’s watershed from 1930 and 1957. Describe any changes in 

the topography on the west side of Beaver Creek and the east side.  
 
 
 
 
 
5. Compare the models of Hydroville’s watershed from 1957 and 1980. Describe any differences 

that you observe in the topography. 
 
 
 
 
 
6. Compare the models of Hydroville’s watershed from 1980 to the current year. Describe any 

differences you observe in the topography. 
 
 
 
 
 
7. How does the topography on both the west and east sides influence the runoff of 

contaminants? Where do they end up? 
 
 
 




