The Earth:  What is its Carrying Capacity?
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1. In your document produce the graph and answer the questions on the this and the next pages.

2. What is the current estimated population of the earth? (Go ahead and Google)

3. View the simulation here http://geosim.cs.vt.edu/huip.html
Use the java applet so you don’t have to download any programs.

4. Next go to Wikipedia http://en.wikipedia.org/wiki/World_population
Answer these questions about human population of the world:

a. Where is the greatest growth in population in the world?

b. What causes populations to stop growing rapidly in countries around the world?

c. Look at the UN speculative low projection graphs.  What would cause a significant drop in the rate of growth?

5. Go to the National Geographic Article “7 Billion” or just remember what you have read

http://ngm.nationalgeographic.com/2011/01/seven-billion/kunzig-text
6. What was Leeuwenhoek’s estimation of the carrying capacity of the earth based on?
7. What is the general law of population stated by Thomas Malthus?

8. Why was The Population Bomb not correct in its predictions?

9. What is replacement fertility?

10. Why is the population of the earth predicted by the UN to not just show logarithmic growth?  What is China doing?  What is India doing?

11. According to the article what is the carrying capacity of earth?
12. Do you agree or disagree with the conclusions of this article?
POPULATION DEMOGRAPHICS LAB 

Objectives:

	
	*  Become familiar with the criteria used for characterizing populations including birth rates, death rates, age distribution, and male/female ratios.

	
	*  Construct population age structures for assorted countries and draw conclusions about population growth potential.


Introduction:

The impact humans have on Earth is often characterized by the following equation:

I = P x A x T

I = Environmental Impact 


P = Population


A = Affluence (per capita resource consumption)

T = Technology Factor (high for environmentally destructive technology, low for friendly technology)

It makes sense that larger numbers of people will have a greater effect on earth systems than fewer people. The equation (I = P x A x T) captures this relation in a simple expression. Any change in the population (P) will have a major effect on the impact (I) unless consumption (A) or technology (T) change significantly.

The study of population demographics concentrates on the descriptive characteristics of human populations including issues such as changes in the size and structure of populations, and rates of population change. The worldwide human population is currently experiencing exponential growth, a condition in which the population increases at a faster and faster rate. As human population growth continues exponentially, the equation (I = P x A x T) would indicate that the resulting impact on earth’s natural systems would also increase exponentially (unless consumption per person is reduced or environmentally friendly technology replaces current technology).Demographers use the following equations to calculate the key factors that describe changes in population characteristics: [image: image3.png]livebirths per year x 1,000
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The population growth rate has been correlated to a number of factors which affect the birthrate, the death rate, or both. The following factors appear to influence the birthrate:

	
	Level of education and wealth 

	
	Education and employment opportunities. 

	
	Importance of children for family labor purposes

	
	Average age at marriage

	
	Urbanization--higher birthrates in rural areas 

	
	Availability of birth control devices

	
	Cost of raising children 

	
	Cultural norms


Factors that influence death rates:

	
	Nutrition 

	
	Advances in available health care & ability to afford health care

	
	Sanitation


Procedure:

1.  Use the following table and the above equations to calculate the annual rate of population change and the population doubling time for each of the twenty countries in the table.  Place your answers in a chart you create on your own paper.

	Country
	Population Density (people per square mile)
	Crude Birth Rate (births per 1000 people)
	Crude Death Rate (deaths per 1000 people)

	Afghanistan
	88
	50
	22

	Bangladesh
	2,432
	31
	11

	Barbados
	1,559
	13
	9

	Dominican Republic
	440
	27
	6

	France
	276
	13
	9

	Guam
	273
	28
	4

	Guatemala
	269
	37
	7

	Hungary
	285
	11
	14

	Iran
	107
	34
	7

	Mexico
	130
	27
	5

	Netherlands
	1,191
	12
	9

	Nigeria
	305
	43
	13

	Norway
	37
	14
	10

	Russia
	23
	9
	14

	Pakistan
	463
	39
	11

	Spain
	204
	9
	9

	Tanzania
	86
	45
	15

	United States
	76
	15
	9

	Vietnam
	598
	23
	7

	Zimbabwe
	76
	40
	14


2. Use the population density information given and the annual rate of population change you calculated to plot the relationship on a graph. Does the annual rate of population change appear to be related to population density? (Hint: The two factors, population density and annual rate of population change, are very strongly correlated if you can draw one straight line and nearly connect all the points. If you can draw a line that most of the points cluster near, the two factors are correlated less strongly. If there is no straight line that the points cluster near, the two factors are not correlated.)

3. Construct a graph of the relationship between doubling time (y or vertical axis) and crude birthrate (x or horizontal axis). On another graph plot the relationship between doubling time(y or vertical axis) and crude death rate (x or horizontal axis).  Which of the two (birthrate or death rate) is most closely related to doubling time?  How can you tell?

4.  Explain the difference between population growth rates in developed countries (MDCs) and developing countries (LDCs).  What are some reasons for the differences?

