
Human population growth

What factors have contributed to 
this exponential growth pattern? 

1650500 million

20056 billion

Industrial Revolution

Significant advances
in medicine through
science and technology

Bubonic plague "Black Death"

Population of… 
China: 1.3 billion
India: 1.1 billion

adding 82 million/year

~ 200,000 per day!
Doubling times

250m  500m =  y ()

500m  1b = y ()

1b  2b = 80y (1850–1930)

2b  4b = 75y (1930–1975) 

Is the human 
population reaching
carrying capacity?



Distribution of population growth
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uneven distribution of population:

90% of births are in developing countries

uneven distribution of resources:

wealthiest 20% consumes ~90% of resources

increasing gap between rich & poor

What is K 
for humans?
10-15 billion?

There are choices as 

to which future path 

the world takes… 

the effect of income 

& education 



Demographic Transition



Ecological Footprint
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Amount of land required to support an 
individual at standard of living of population 
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uneven distribution:

wealthiest 20% of world:

86% consumption of resources

53% of CO2 emissions

over-population or 
over-consumption?



Ecological Footprint

Based on land & water area 
used to produce all resources
each country consumes & to 
absorb all wastes it generates

deficit surplus



Age structure

 Relative number of individuals of each age
What do these data imply about population growth 
in these countries?



Population growth rates

 Factors affecting population growth rate

 sex ratio

 how many females vs. males?

 generation time

 at what age do females reproduce?

 age structure

 # of females at reproductive age in cohort?





Bright blue marble spinning in space

Ecology



biosphere

ecosystem

community

population

Studying organisms in their environment

organism


