
    
    
Objectives:Objectives:Objectives:Objectives:    
� Students will begin to understand that humans rely on the land and specifically how much they rely on the land.  
� Students will investigate the amount of land different population sizes require and calculate the carrying capacity 
of the earth. 

 
Materials:Materials:Materials:Materials:    
� Copies of “Carrying Capacity Worksheet” – one for each student. 
� Calculators (optional) 
 
Anticipatory Set:Anticipatory Set:Anticipatory Set:Anticipatory Set:    
� Discuss with students what the term “carrying capacity” is and how it relates to different populations – for 
example, deer, song birds, rabbits, and humans.  

� Have students discuss the things that would limit human population growth (disease, food, clean water, etc.). 
� Ask students to make a prediction on the amount of land needed to supply themselves with the amount of food 
they currently eat. For example, based on the average amount you eat, how much land is needed to produce this 
food?  

 
Procedure:Procedure:Procedure:Procedure:    
� Ask students them to accurately record the kind and amount of food they eat in a 24-hour period. Record ALL 
food – breakfast, lunch, snacks, dinner, desert, etc.  

� Give each student a copy of “Carrying Capacity Worksheet.” Using the list they recorded in step 1, have them fill-
out the “Carrying Capacity Worksheet.” 

� Once they have a total of the amount of land needed to support them for one year, have students compare this 
result with the prediction they made during the anticipatory set. Is it higher? Lower? 

� Have the class record their individual results for “Total Square Meters of Land Required to Support you.” Using 
all the data, calculate a class average. Use this class average to calculate how much land would be needed to 
support your entire school. Your entire town. The entire United States Population. The entire world population. 
You may want to discuss that other cultures around the world will have different eating behaviors, and thus will 
have different averages needed to support them). 

    
Summary: Summary: Summary: Summary:     
Write the total land area, water area, and total area for the United States and the world on the board/overhead 
projector. 
 

 United StatesUnited StatesUnited StatesUnited States    WorldWorldWorldWorld    
Land AreaLand AreaLand AreaLand Area    9,167 km2 135 x 103 km2 
Water Area (approximate) Water Area (approximate) Water Area (approximate) Water Area (approximate)     9,726,000 km2 365,000 x 103 km2 
Total AreaTotal AreaTotal AreaTotal Area    9,735,167 km2 365,135 x 103 km2 

 
Discuss with students if they feel, based on their calculations, if the earth can support the current world population 
having the same eating habits as they do.  
 
Discuss what the projected world population will be in the year 2015, 2030, and 2045. Could the earth support 
these populations?  
 

World PopulationsWorld PopulationsWorld PopulationsWorld Populations    
 
 
 
 
 

CCCCaaaarrrrrrrryyyyiiiinnnngggg    CCCCaaaappppaaaacccciiiittttyyyy    WWWWoooorrrrkkkksssshhhheeeeeeeetttt    

2005 6.47 billion 
2015 7.20 billion 
2030 8.21 billion 
2045 9.00 billion 

Measuring the Carrying Capacity of the Earth 



    

  

Your Daily 
Consumption          

(A = calories/day)  

Your Annual 
Consumption 

(calories/year =         
A x 365)  

Yields                      
(calories/m

2
/year)  

Square Meters of Land 
Required to Support 

You (Annual 
Consumption ÷ Yield) 

Bread  _____________   _____________  650   _________________ 

Wheat, cereal  _____________   _____________  810   _________________ 

Oranges, grapefruit  _____________   _____________  1,000   _________________ 
Frozen Orange 
Juice  _____________   _____________  410   _________________ 

Peanut Butter  _____________   _____________  920   _________________ 

Rice, Rice Cereal  _____________   _____________  1,250   _________________ 

Potatoes  _____________   _____________  1,600   _________________ 

Carrots  _____________   _____________  810   _________________ 

Other Vegetables  _____________   _____________  200   _________________ 

Apples  _____________   _____________  1,500   _________________ 

Pears, Peaches  _____________   _____________  900   _________________ 

Vegetable Oil  _____________   _____________  300   _________________ 

Margarine  _____________   _____________  300   _________________ 

C
3
 P

la
n

ts
 

Beet Sugar  _____________  _____________   1,990   _________________ 

      SUBTOTAL   _________________ 

         

Cane Sugar  _____________   _____________  3,500   _________________ 

Soft Drinks  _____________   _____________  3,500   _________________ 

Corn Cereal  _____________   _____________  1,600   _________________ 
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Corn Cereal  _____________   _____________  250   _________________ 

      SUBTOTAL   _________________ 

         

Milk  _____________   _____________  420   _________________ 

Cheeses  _____________   _____________  40   _________________ 

Eggs  _____________   _____________  200   _________________ 

Chicken  _____________   _____________  190   _________________ 

Pork  _____________   _____________  190   _________________ 

Beef  _____________   _____________  130   _________________ 
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Fish (frozen)  _____________   _____________  2   _________________ 

      SUBTOTAL   _________________ 

         

      TOTAL   _________________ 

    


