
1 - Watershed Delineation Lesson Plan: Elementary-Intermediate 

Activity created by Experience Learning, West Virginia https://experience-learning.org/ / 

info@experience-learning.org / 304-567-2632. 

 

Activity Title: Watershed Delineation 
Time: 45 minutes 
Age: Grades 2nd through 5th 
Materials: chalkboard, old sheet, marbles or other small balls, washable markers, spray bottle of 
water, miscellaneous objects that will be used to replicate topography 

 

Description: 

In this lesson we will be exploring the concept of a watershed in depth by creating three 

dimensional maps of a landscape and outlining where one watershed ends and another begins. We 

will also be figuring out how waterways and the land surrounding them are connected to areas 

downstream. 

 

First, I’m going to write the word “watershed” on the chalk board. Does anyone have a definition 
for this word? What is in a watershed? Rivers, right! I’ll put that underneath. We can keep adding 
to our definition as we go. 
 

Now let’s create a landscape together. I’ve got all these fun bowls and other objects to use as 
mountains, ridges, and hills (we’ll just have to imagine we’re five inches tall). Help me arrange 
them in an area that can be covered by this sheet. 
 

Once students are done arranging the objects, cover them with the sheet. Now we have some 
mountains and hills, what else does our landscape need (hint: we’ve been studying this a lot 
lately!). Right, we need some rivers! Where do rivers usually occur in the landscape? What 
direction does water always flow? Downhill, of course. The biggest rivers tend to be found in our 
valleys. Smaller tributary streams flow downhill into these larger rivers from the mountains. 
Let’s draw some big rivers and some tributaries flowing downhill into them. 
 

Okay, so we have mountains and hills and rivers and streams.  What do you think happens when it 
rains on the sides of these mountains? Where does water flow? Downhill, of course. So, if it 
rained here (pick a mountain side and drop a marble), the water flows down into this river. But if 
it rained here (drop a marble on the opposite side of the mountain), the water flows down into this 
other river. Let’s see if we can use these marbles to figure out where water will go once it falls on 
our landscape. Use these colored markers to trace the path of your marble after you drop it. 
 

(Give everyone a marble or two to experiment with and have students go two or three at a time to 
trace their marbles path into the rivers. Once everyone has gone, the sheet should be covered with 
arrows pointing into the rivers and there should be an obvious divide where arrows point into 
different watersheds).  Does anyone notice any patterns on our landscape? Do you think we can 
outline the drainage area of this river? What about this one? (Coach a student through drawing the 
line that distinguishes one watershed from another).  
 
Let’s look back for a moment at our definition of a watershed. Does anyone think that they can 
add to this definition after our experiments with raining marbles? The landscape is also a part of 
the watershed – all land that drains into a river or stream is also a part of that river’s watershed. 
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We’ve just delineated an entire watershed! 
 

So now that we understand how to delineate a watershed, what information have we gained and 
why is it valuable? We can now identify all of the tributaries and all of the land area that could be 
having an impact on our watershed at any given point. For example, if we got some weird results 
in our stream study, we could look at a map and think and figure out where we would need to go 
next to identify the source of the problem. We’d go upstream right? We could investigate what 
tributaries were flowing into our stream; we could see what kind of land use was occurring along 
those tributaries; and with all that information, we would be better informed to address our 
problem. 
 

Notes: For advanced 4th and 5th graders, you can combine this lesson with the following lesson for 
older students. Use the miscellaneous objects, the sheet, and some rulers to make your own 
topographic map and explore drainage patterns. Then ask them to repeat the exercise of outlining 
watersheds on a real topographic map.  

 

  



2 – Watershed Delineation Lesson Plan: Intermediate-Advanced 

Activity created by Experience Learning, West Virginia https://experience-learning.org/ / 
info@experience-learning.org / 304-567-2632 

 

Activity Title: Watershed Delineation 
Time: 1 hour 
Age: Grades 6th through Collegiate 
Materials: chalkboard, laminated topographic maps (either as referenced in Appendix 6A and 8A 
or from your local region), dry erase markers, paper towels or erasers for wiping down maps after 
the lesson 

Description: 

In this lesson we will be exploring the concept of a watershed in depth by looking at real maps of 

our landscape and outlining where one watershed ends and another begins. We will also be figuring 

out how waterways and the land are connected to areas downstream. Before we can delve into 

watershed delineation though, we need to understand how to read topographic maps. 
 

What are topographic maps? Topographic maps show the topography or the three- dimensional 
shape of the landscape in a two-dimensional map. They do that using contour lines. All those 
brown squiggles you see all over the map are contour lines. 
 

Contour lines represent differences in elevation. The difference in elevation is noted by the 
contour interval, which can be found in the legend on the map. These maps have a contour 
interval of 40ft, which means that between each contour line on our map, there is a vertical 
(elevation) difference of 40ft. To determine the horizontal distance between points, we look at the 
scale of the map. We know a slope is steep when many contour lines (representing vertical 
distance) are close together on the map (over a short horizontal distance). 
 

How do we know what is higher and lower elevation on a topographic map? There are a few 
ways to tell. You can look at the numbers on the bold contour lines (called index contours) to 
determine the elevation of that line and compare it to the next bold contour line. Another easy 
way to determine what is up and what is down is by searching for high points. High points are 
often obvious because they consist of concentric circles of contour lines, with the highest point 
being the smallest inner circle. These concentric circles represent mountains. Mountains and 
ridgelines are the features of the landscape that most often separate one watershed from another. 
Let’s draw some pictures on the board to practice reading our topographic maps. 
 

Okay, now an easy question: How are waterways represented on this map? Right, all lakes, river, 
and streams are represented in blue. We’re going to focus on our rivers and streams right now but 
remember that lakes are also a part of our watersheds. We’ll explore how that works in a moment. 

 
“Everyone please have a look at your topographic maps and see if you can find the location where 
we did our stream study yesterday. Mark that point on your maps with one of your markers.” 
(Instructors should go around and see if all students have found the correct point – coach students 
with clues before you give them the answer – Do they remember the name of the stream? Do they 
remember a bridge or a gate? Do they remember traveling over dirt or paved roads?). To begin 
defining this watershed, lets first find all the tributaries of this stream that occur upstream of where 
we did our stream sample. Trace all the waterways that eventually flow through the point we 
studied. (Instructors should go around and see if all students have traced the correct waterways – 
again, coach students on how to distinguish upstream from downstream). 
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Okay, so now we have identified the rivers and streams that form a part of our watershed. What 
else is included in a watershed? All the land area that drains into those waterways that we have 
highlighted is also a part of this watershed. So how do we know where that land that is a part of 
our watershed ends and a different watershed begins? Visualize the three-dimensional landscape 
depicted by this topographic map and then imagine some rain falling on those hillsides 
surrounding our highlighted waterways. That rainfall would flow downhill, right? So, if the water 
falling on our landscape flows downhill towards and into our highlighted waterways, then that 
land is part of our watershed.  If the water flows away from and into a different, un-highlighted 
waterway, it is not a part of our watershed. 
 

Where does that divide between watersheds occur? Usually the divide occurs at the tops of 
mountains and ridgelines. Identify all the high points surrounding our highlighted waterways 
with an “x” on your topographic maps. If you connect those “x”s, following the ridgelines 
(usually identifiable by their downhill pointing “u”s of contour lines), you will delineate our 
entire watershed. To check your work, again imagine that water falls somewhere just outside the 
area you outlined on the map. If that water flows downhill, away from your watershed, and into 
an entirely different waterway, the border you have drawn is correct. Be aware of false summits, 
though! Sometimes a high point exists that is higher than the high point nearest our waterways of 
interest and should be included in our watershed because the land area still drains into those same 
waterways. (Instructors should go around, and check students work – when you see an error, 
work with students to encourage them to correct themselves). 

 

So now that we have delineated our watershed, what information have we gained and why is it 
valuable? We’ve now identified all the tributaries and all of the land area that could be having an 
impact on our stream where we did our stream study. If we got some weird results in our stream 
study, we could look at this map and think and figure out where we would need to go next to 
identify the source of the problem. 
 

Up in the mountains it is simple to draw watersheds because there are so many headwater streams. 

Can you imagine trying to delineate the entire Potomac watershed? Or trying to identify the source 

of a water quality problem on the Potomac River? There are so many more tributaries and so much 

more land that is a part of the Potomac Watershed! That doesn’t mean that we should be 

overwhelmed by water quality problems downstream, just that we need to be very conscious of 

where we are in a watershed. As citizens we need to understand that whatever impacts water 

quality where we are also impacts water quality for all areas downstream of us in the watershed. As 

citizen scientists, we need to be strategic in how we approach the identification and management of 

water quality issues. 

 

Journal Prompts 

 

To what extent does topography influence hydrology? What are some major topographic features 

that provide information on how to best delineate a watershed? 

What effect does surface mining have on the topography of a region? How would a sudden change 

in topography effect the hydrology of a region? What else may be affected by this change? (Hint: 

think about the sun, slope, and what plants might try and grow there.) 

 



References 

A useful explanation of watershed delineation using topographic maps can be found in the 
following Appendix 6B and accessed at: 
 http://www.geo.brown.edu/research/Hydrology/FTP_site_5099-
05/maine_appD_watershed-delineate.pdf 
 
 
Topographic Maps of areas within the United States can be accessed through USGS’s 
topoView availabe at: https://ngmdb.usgs.gov/topoview/viewer/ 
 
Additionally, the topographic maps in Appendix A (6A and 8A) can be used to provide a 
tool for understanding the impact mining has on topology and watersheds. 

 

Goals 

• Students will understand how to interpret and critically analyze data collected during our 
stream study 

 

Objectives 

• Students will review the data collected in our stream study and compare our results to the 
results we would expect from a healthy stream 

• Students will gain practice analyzing quantitative data 

• Students will gain practice analyzing qualitative data 

• Students will think critically about our data collection methods and analysis and be able 
to give examples of how to obtain more accurate and/or precise results in future stream 
studies 

• Students will be able to give examples of how to improve the overall stream rating based 
on their data analysis 

  

http://www.geo.brown.edu/research/Hydrology/FTP_site_5099-05/maine_appD_watershed-delineate.pdf
http://www.geo.brown.edu/research/Hydrology/FTP_site_5099-05/maine_appD_watershed-delineate.pdf
https://ngmdb.usgs.gov/topoview/viewer/
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Watershed Delineation 

 

 
Imagine a watershed as an enormous 

bowl.  As water falls onto the bowl’s rim, 

it either flows down the inside of the bowl 

or down the outside of the bowl. 

The rim of the bowl or the water- 

shed boundary is sometimes referred to 

as the ridgeline or watershed divide. This 

ridge line separates one watershed from 

another. 

Topographic maps created by the 

United States Geological Survey (USGS 

7.5 minute series) can help you to determine a watershed’s boundaries. 
 

Topographic maps have a scale of 1:24,000 (which means that one inch measured on the map 

represents 24,000 inches [2000’] on the ground). They also have contour lines that are usually shown 

in increments of ten or twenty feet. Contour lines represent lines of equal elevation, which typically is 

expressed in terms of feet above mean sea level. As you imagine water flowing downhill, imagine it 

crossing the contour lines perpendicularly. 

We describe basic topographic map concepts and symbols below, but more information can be 

found at the U. S. Geological Survey’s website on Topographic Map Symbols: 

• http://erg.usgs.gov/isb/pubs/booklets/symbols/index.html — or 

• http://erg.usgs.gov/isb/pubs/booklets/symbols/topomapsymbols.pdf 

 
Here’s how you can delineate a watershed: 

STEP 1: 

Use a topographic map(s) to locate the river, lake, stream, wetland, or other waterbodies of 

interest. (See the example, West Branch of Big River, in Figure D-1.) 
 

Figure D-1: West Branch of Big River 

http://erg.usgs.gov/isb/pubs/booklets/symbols/index.html
http://erg.usgs.gov/isb/pubs/booklets/symbols/topomapsymbols.pdf


 
 

 

STEP 2: 

Trace the watercourse from its source to 

its mouth, including the tributaries (Figure 

D-2). This step determines the general 

beginning and ending boundaries. 

 

 

 

 

Figure D-2:West Branch subwatershed 
 

STEP 3: 
 

Examine the brown lines on the topographic map that are 

near the watercourse. These are referred to as contour lines. 

Contour lines connect all points of equal elevation above or below 

a known reference elevation. 

• The dark brown contour lines (thick lines) will have a 

number associated with them, indicating the elevation. 

• The light brown contour lines (thin lines) are usually 

mapped at 10 (or 20) foot intervals, and the dark brown (thick) 

lines are usually mapped at 50 (or 100) foot intervals. Be sure to 

check the map’s legend for information on these intervals. 

• To determine the final elevation of your location, simply 

add or subtract the appropriate contour interval for every light 

brown (thin) line, or the appropriate interval for every dark brown 

(thick) line.   Figure D-3 shows a point (X) at an elevation of 70 feet 

above mean sea level. 

 

 

STEP 4: 

• Contour lines spaced far apart indicate that the 

landscape is more level and gently sloping (i.e., they are flat 

areas). Contour lines spaced very close together indicate 

dramatic changes (rise or fall) in elevation over a short 

distance (i.e., they are steep areas) (Figure D-4). 

 

 
Figure D-3: Contour lines and an 

example point (X) at an elevation 

of 70 feet above sea level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure D-4: Floodplains and ridges 

 

 

 

 

 

 



STEP 5: 

Check the slope of the landscape by locating 

two adjacent contour lines and determine their 

respective elevations. The slope is calculated as the 

change in elevation, along a straight line, divided 

by the distance between the endpoints of that line. 

• A depressed area (valley, ravine, swale) is 

represented by a series of contour lines “pointing” 

towards the highest elevation (Figure D-5). 

• A higher area (ridge, hill) is represented by 

a series of contour lines “pointing” towards the 

lowest elevation (Figure D-6). 

 
 
 
 
 
 
 
 
Figure D-5: Valley 

 

 

 
 
         

Figure D-6: Ridge 
 

STEP 6: 

Determine the direction of drainage in the area 

of the waterbody by drawing arrows perpendicular  

to a series of contour lines that decrease in elevation. 

Stormwater runoff seeks the path of least resistance 

as it travels downslope. The “path” is the shortest 

distance between contours, hence a perpendicular 

route (Figure D-7). 

Mark the break points surrounding the water- 

body. The “break points” are the highest elevations 

where half of the runoff would drain towards one  

body of water, and the other half would drain towards 

another body of water (Figure D-8). 

Figure D-7: Direction of drainage 



STEP 8: IDENTIFY BREAK POINTS 

Connect the break points with a line following 

the highest elevations in the area. The completed 

line represents the boundary of the watershed (Fig- 

ures D-8 and D-9). 

 
 

 
STEP 9: 

Once you’ve outlined the watershed 

boundaries on your map, imagine a drop of rain 

falling on the surface of the map. Imagine the water 

flowing down the slopes as it crosses contour lines 

at right angles. 

Follow its path to the nearest stream that flows 

to the water body you are studying. Imagine this water drop 

starting at different points on the watershed boundaries to 

verify that the boundaries are correct. 

 

 
STEP 10: 

Distribute copies of your watershed map to your group. 

 
 
 

STEP 11: 

Watersheds sometimes have what are 

termed subwatersheds within them. Rivers, large 

streams, lake, and wetland watershed often have 

more than one subwatershed (usually smaller 

tributary watersheds) within them. 

Generally, the larger the waterbody you are 

examining, the more subwatersheds you will 

find. Your watershed map can be further divided 

into smaller sections or subwatersheds if it helps 

organize your study better. 

 

 

 

 

 

STEP 12: 

Once the watershed and subwatershed (optional) 

boundaries have been delineated on the map, your team can 

verify them in the field, if necessary. 

 

 
 
 
 
 
 
 
Figure D-8:Watershed Boundary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D-9: Idealized Watershed 

Boundary 

(Adapted from Ammann, Allen, and Amanda 

Lindley Stone, Method for the Comparative 

Evaluation of Nontidal Wetlands in New 

Hampshire. 1991, from New Hampshire 

Department of Environmental Service)



 



 



 



 


