
Runoff Volume: The Importance of Land Cover 

Grade Level: 9-12 

Time: 1 - 2 class periods  

Learning Objectives: 

- Quantify the volume of water that runs off different land uses in a watershed. 

- Analyze the difference between land uses and what characteristics impact runoff. 

- Hypothesize impacts that stormwater runoff might have on a community. 

 

Extension Lessons: 

This lesson can be adapted for more complex calculations that include watersheds with 

multiple land use covers.  This would require students to calculate a weighted Curve Number. 

Rhode Island Grade Span Expectations Addressed: 

 

 

 

Science 

LS2 (9-11) - 3 Using data from a specific ecosystem, explain relationships or make 

predictions about how environmental disturbance (human impact or natural events) 

affects the flow of energy or cycling of matter in an ecosystem. 

LS2 (9-11)  – 3b  Describing ways in which humans can modify ecosystems and 

describe and predict the potential impact. 

LS4 (9-11)  - 9  Use evidence to make and support conclusions about the ways that 

humans or other organisms are affected by environmental factors or heredity 

LS4 (9-11) - 9b   Providing an explanation of how the human species impacts the 

environment and other organisms. 

 

 

Math 

Numbers and Operators 

M(N&O)–10–4   Accurately solves problems that involve but are not limited to 

proportional relationships, percents, ratios, and rates. (The problems 

might be drawn from contexts outside of and within mathematics 

including those that cut across content strands or disciplines.) 

Geometry and Measurement 

M(G&M)–10–6 Solves problems involving perimeter, circumference, or area of two-

dimensional figures (including composite figures) or surface area or 

volume of three-dimensional figures (including composite figures) 

within mathematics or across disciplines or contexts. 

 

 

Civics and 

Government 

 

 

C&G 4: People engage in political processes in a variety of ways. 

C&G 4  

(9-12)–3 

Students participate in a civil society by critically reflecting on their 

own civic dispositions (e.g., recognition of the capacity to make a 

difference) 

C&G 5: As members of an interconnected world community, the choices we make 

impact others locally, nationally, and globally. 

C&G 5  

(9-12) -3  

 

Students demonstrate an understanding of how the choices we make 

impact and are impacted by, an interconnected world by predicting 

outcomes and possible consequences of a conflict, event, or course 

of action 

 



What are Hydrologic Soil Groups? 

A set of four soil groups (A, B, C, D) 

that are defined by their ability to 

infiltrate water. 

What is a Curve Number? 

A number assigned to a land use type 

that determines how much water will 

runoff the landscape. 

 

What is Stormwater Runoff? 

Precipitation that does not infiltrate into the earth, but 

flows over the land.  Too much runoff can lead to 

flooding, polluted waters, and reduced groundwater 

Runoff Volume: The Importance of Land Cover 
Name: _______________________________________________ Date: ___________________ 

Purpose: 

To understand and quantify how different land uses impact the amount of stormwater runoff. 

Things to Know

The surface that rain falls upon will determine 

whether water will infiltrate into the ground or 

runoff the landscape.  Hydrologists have 

categorized different land uses and their potential for runoff by assigning Curve Number values 

to various landscapes.  Curve numbers were developed by what is currently known as the 

Natural Resources Conservation Service (NRCS) when they first started studying runoff volume 

and graphically representing it with rainfall retention 

curves.  Curve numbers help to determine how much 

water will runoff a surface given a specific rainfall 

amount.  The figures on the following page are examples 

of curve number values assigned to different landscapes.  The higher the curve number, the 

more rain will runoff the land surface.  In the charts below, you will notice that not only does 

the type of land use determine the curve number, but also 

the Hydrologic Soil Group (A, B, C, D).  A group “A” soil is one 

that has a low runoff potential when thoroughly wet, 

meaning water will still infiltrate into the soil even after large 

rainfall events and saturated conditions.  A group “B” soil has 

moderately low runoff potential, a group “C” soil has moderately high runoff potential, and a 

group “D” soil has a high runoff potential.  These soil classifications are typically made by a 

professional soil scientist.  Knowing the type of land cover that resides on a landscape and the 

hydrologic soil group, one can determine the Curve Number for a site and therefore, how much 

runoff the landscape will produce.  



Curve Numbers Resource Page (See Hydrology 101 for footnote definitions): 

 

 



Part 1:  

Determine the volume of water th

2.8 inches of rain. 

Knowns: 

Area of land = 100 acres 

Rainfall amount = 2.8 inches 

Conversion factors:  

 12 inches = 1 foot 

 43,560 square feet = 1 acre

 

1) Determine the curve number for a wooded area in good hydrologic condition with soil 

Hydrogroup B using the charts above

2) Knowing the amount of rain and the curve number

the inches of runoff that would result from a 2.8 in storm: ______________________

3) In order to determine the total volume of water that runs off, every variable has to have 

the same units.  Convert the area of land to s

Area of land = _____________________ ft

Direct runoff = ____________________ ft

4) Calculate the volume (ft
3

____________________________________________

of water that will runoff 100 acres of forest in a typical storm producing 

43,560 square feet = 1 acre 

Determine the curve number for a wooded area in good hydrologic condition with soil 

Hydrogroup B using the charts above:  _______________ 

Knowing the amount of rain and the curve number, use the graph below to determine 

the inches of runoff that would result from a 2.8 in storm: ______________________

In order to determine the total volume of water that runs off, every variable has to have 

the same units.  Convert the area of land to square feet, and the runoff amount to feet.

Area of land = _____________________ ft
2
 

Direct runoff = ____________________ ft 
3
) of runoff by multiplying the area times the depth of runoff.

______________________________________________________________________

at will runoff 100 acres of forest in a typical storm producing 

Determine the curve number for a wooded area in good hydrologic condition with soil 

, use the graph below to determine 

the inches of runoff that would result from a 2.8 in storm: ______________________ 

 

In order to determine the total volume of water that runs off, every variable has to have 

quare feet, and the runoff amount to feet. 

runoff by multiplying the area times the depth of runoff. 

__________________________ 



Part 2:  

Determine the volume of water that will runoff 100 acres o

producing 2.8 inches of rain. 

Knowns:  

Area of land = 100 acres 

Rainfall amount = 2.8 inches 

Conversion factors:  

 12 inches = 1 foot 

 43,560 square feet = 1 acre

 

1) Determine the curve number for a 

Hydrogroup B using the charts above:  _______________

2) Knowing the amount of rain and the curve number, use the graph 

the inches of runoff that would result from a 2.8 in storm: ______________________

3) In order to determine the total volume of water that runs off, every variable has to have 

the same units.  Convert the area of land to square feet, and 

Area of land = _____________________ ft

Direct runoff = ____________________ ft

4) Calculate the volume (ft
3

____________________________________________________________

Determine the volume of water that will runoff 100 acres of residential land in a typical storm 

43,560 square feet = 1 acre 

Determine the curve number for a residential area with ¼ acre lots sizes and

Hydrogroup B using the charts above:  __________________ 

Knowing the amount of rain and the curve number, use the graph below to determine 

the inches of runoff that would result from a 2.8 in storm: ______________________

In order to determine the total volume of water that runs off, every variable has to have 

the same units.  Convert the area of land to square feet, and the runoff amount to feet.

Area of land = _____________________ ft
2
 

Direct runoff = ____________________ ft 
3
) of runoff by multiplying the area times the depth of runoff.

____________________________________________________________

in a typical storm 

with ¼ acre lots sizes and with soil 

below to determine 

the inches of runoff that would result from a 2.8 in storm: ______________________ 

 

In order to determine the total volume of water that runs off, every variable has to have 

the runoff amount to feet. 

of runoff by multiplying the area times the depth of runoff. 

______________________________________________________________________ 



Analysis Questions: 

1) Compare the two runoff volumes for the different land uses.  How much larger is the 

residential runoff volume than the wooded runoff volume? 

________________________________________________________________________ 

2) A football field is a little bit larger than an acre. Consider a 1 acre football field being 

covered with a foot of water. That is equal to 43,560 cubic feet (ft
3
).  How many football 

fields of water came off of the wooded land versus the residential land? 

________________________________________________________________________ 

________________________________________________________________________ 

3) What are some characteristics of a forested area that prevents rain from running off? 

________________________________________________________________________

________________________________________________________________________ 

4) What are some characteristics of a residential area that cause runoff? 

________________________________________________________________________

________________________________________________________________________ 

5) Impervious surfaces are surfaces that do not allow water to infiltrate.  What are some 

examples of impervious surfaces you would find in a residential neighborhood? 

______________________________________________________________________________

______________________________________________________________________________ 

6) Cities have a large amount of impervious surfaces.  Perform the same calculations as 

Part 1 and 2 for an urban commercial and business area with hydrologic soil group B. 

Curve Number = ____________  Runoff inches = _____________ 

Volume of runoff in cubic feet = ______________________________ 

7) How do you think large runoff volumes could impact nearby streams?  

________________________________________________________________________

________________________________________________________________________ 

8) How do you think large runoff volumes could impact a community?  

________________________________________________________________________

________________________________________________________________________ 

9) Think of the kinds of things you or your parents do in your yard or things you see in the 

street.  What kinds of materials could get picked up by runoff and carried to local 

streams or water bodies? 

________________________________________________________________________

________________________________________________________________________ 

10) Brainstorm some ways you might be able to prevent water from running off the 

impervious surfaces you have in your yard or school. 

________________________________________________________________________

________________________________________________________________________ 


