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Melting iceberg: Water streams from an iceberg



Earth
• Life has existed on Earth for about 
3.8 billion years
• A broad range of biological diversity
• Remarkably suited for life

– Water
• Internal composition of organisms
• External environmental factor, ¾ of the planet

– Temperature
• Not too hot (Mercury, Venus)
• Not too cold (Mars and other outer planets)
• Moderate amount of sunlight, enough to power photosynthesis

– Atmosphere
• Bathes the gases & provides essential O2 and CO2
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http://www.natgeotv.com/ca/webisodes/web-shows/known-universe

Why is Earth Suitable for Life?
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Our Changing Environment

• Human species: most significant agent of environmental 
change

• Increasing 

– population, 

– use of energy, materials, and land
Transform natural systems to 
meet our needs & desires
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North America at night, satellite image

Most major cities and 
metropolitan areas in the 
United States, Mexico, 
and Canada

Increasing Human Numbers
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http://video.nationalgeographic.com/video/news/7-billion/ngm-
7billion?source=relatedvideo

7 billion is a big number!
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Increasing Human Numbers

1950: only 8 cities with a population > 5 million, the largest NYC, N=12.3 
million (source: United Nations)

1960: human population was only 3 billion

1975: 4 billion people

1999: a significant milestone  6 billion individuals
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Increasing Human Numbers

Currently...

• 7 billion people

• Consume great quantities of food & water
• Use a great deal of energy and raw materials
• Produce much waste
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Increasing Human Numbers
&
Fossil fuels

If the average person in 1999 used about 30% 
more fossil fuels than did the average person in 
1960, by what percent did total fossil-fuel use 
increase in those 39 years?
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http://na.unep.net/atlas/onePlanetManyPeople/book.phpAtlas of Our Changing Environment

United Nations Environment Program (UNEP)
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Increasing Human Numbers

• Nearly one of every two people live in 
extreme poverty

income < $2 per day per capita

• More than 2.5 billion people –about 40% of 
the total world population- currently live at 
this level of poverty.

Slum in Bombay, India
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http://data.worldbank.org/indicator/SP.DY
N.TFRT.IN

Fertility rate, total (births per woman)
Total fertility rate represents the number of children that would be 
born to a woman if she were to live to the end of her childbearing 
years and bear children in accordance with current age-specific 
fertility rates.
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Africa will have the largest population (billions) growth from now to 2050

Source: Carl Haub and Toshiko Kaneda, 2013 World Population Data Sheet 
(Washington, DC: Population Reference Bureau, 2013).
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Source: PRB 2011 World Population Data Sheet

2050 Population as a Multiple of 2011

http://www.prb.org

Population Reference Bureau
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Population clock (as of Sep 16, 2012 11:12)
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Population clock (as of Sep 27, 2013 10:30)

ENVIRONMENTAL ENGINEERING DEPARTMENT

enve.eng.marmara.edu.tr



http://www.census.gov/popclock/
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Highly developed countries: 
• Countries with complex industrial bases, low 

rates of population growth, and high per capita 
incomes

‘rich countries’
• US, Canada, Japan, and most of Europe
• 19% of the world’s population

The gap between rich & poor 
countries
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Moderately developed countries:
• Developing countries with a medium level of 

industrialization and average per capita 
incomes that are lower than those of highly 
developed countries

• Examples: Mexico, Turkey, South Africa, and 
Thailand

The gap between rich & poor 
countries
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Less developed countries: 
• Developing countries with a low level of 

industrialization, a high fertility rate, a high 
infant mortality rate, and a low per capita 
income

• Cheap, unskilled labor is abundant
• Capital for investment is scarce
• Most are agriculturally based
• Hunger, disease, and illiteracy common
• Examples: Bangladesh, Mali, Ethiopia

The gap between rich & poor 
countries

China and India?
Mix of moderately and less developed countries
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Nearly all future population growth will be in the world's less 
developed countries
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http://www.youtube.com/watch?v=-UbmG8gtBPM
Professor Hans Rossling

Overpopulated?
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Population, Resources, and the Environment

(1) Essential resources are small, but a rapidly increasing population (as in 
developing countries) tends to overwhelm and deplete local soils, 
forests, and other natural resources

(2) In highly developed countries, individual resource demands are large, 
far above what is needed for survival.
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Types of Resources

Two types of natural resources: 

Nonrenewable and Renewable resources

• Nonrenewable resources

– Present in limited supplies 

– Depleted by use

– Can not be replenished by natural processes within a reasonable 
period on the human time scale

– Minerals (e.g. Al, Cu, Ur) and fossil fuels (coal, oil, and natural gas)

coal
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Types of Resources

• Renewable resources

– Can be replaced by nature fairly rapidly (on a scale of days to 
centuries)

– Can be used forever as long as they are not overexploited in short 
term.

– Trees, fishes, fertile agricultural soil, and fresh water

– They are only potentially renewable

– Must be used in a sustainable way –in a manner that gives them 
time to replace or replenish themselves
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Natural Resources

Renewable Natural Resources

Direct solar energy

Energy of winds, tides, flowing 
water

Fertile soil

Clean air

Fresh water

Biological diversity (forests, food 
crops, fishes)

Nonrenewable Natural Resources

Metallic minerals (gold, tin)

Nonmetallic minerals (salt, 
phosphates, stone)

Fossil fuels (coal, oil, natural gas)
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Why care about water?

http://video.nationalgeographic.com/video/env-freshwater-whycare
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