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Chapter 1: The Physical Environment:

Physical Environment:
Lithosphere: made of rocks that are classified by their modes of formation(igneous, metamorphic, sedimentary)
Atmosphere: manifested at the earths surface by a typical distribution of climates
Biosphere: made up of flora and fauna 
Hydrosphere: subdivided into its chemical constituents (fresh water, saline) (ice, liquid, vapor)

Factors determining environmental productivity: 
Availability of Nutrients 
Climate (warmer = more productivity than colder ones)
Poles to the equatorial regions

Biomes: Great living systems which support distinctive animals, and soils
Tundra: abscense of trees, vegetation = grasses, herbs mosses, lichens, and small wooden plants (low precipitation and Nutrition) (very harsha and cold winter but long summers)
Coniferous Forest: Pine, Fir, and spurce (Tall narrow pointy trees that allow snow to glide off)
Temperate Forest: deciduous, shedding their leaves each year. Found in northern Europe, east china, east and midwest USA. less homogeneous than tundra: amphibians, salamanders, frogs
Tropical Rain Forest: abundant rainfall, warm temps all year, trees always green and pollinated by animals. Multi layer canopy: ground level vegetation is low kuz of low sunlight. Lots of plants and animals
Tropical Savanna: In south African and south American tropics; BRAZil. Trees slunted widely spaced allows grass to grow between them. Grazing mammals, carnivores like lions, big cats. Climate warm all year, and dry season for several months + plus fires a common feature = openness of savanna ecosystem and important in mineral cycling. 
Temperate Grassland: North America (prairie), South America (Pampa) South Africa (veldt). Absent trees mostly grass land. Temperate, seasonal and dry. Soils= rich in organic matter
Desert: very little plant life, rocks and sand dunes little flora and fauna, lack of moisture and high temperatures
Maquis: Mediterranean climates in which summer are hot and dry and winters are cool and moist. California, south Australia, Chile, South Africa. 

Natural Cycles: 
Cycles of matter in which molecules are formed and reformed by chemical and biological reactions and are manifested as physical changes in the material concerned 
Biogeochemical cycles: nitrogen phosphorus, and sulphur 
Carbon 
All living things produce energy for growth and the other process of life
The chemical reaction for respiration is, in fact, exactly the same as that for combustion.
Food chain:
SOLAR RADIATIONPLANTSHERBIVOREPRIMARY CARNIVORESECONDARY CARNIVORE
SUNGRASSCRICKETFROGHERON
Each stage known as a trophic level
Most of the energy that derives thee systems comes from the sun, although energy from the Earth also contributes
All the cycles of energy are affected by human action, deliberately manipulated by humans for their advantage

Timescales: 
Dynamic Equilibrium: input and output of matter and energy are balanced 
Earth: DE has been proposed to explain why the temperature of the Earth has remained relatively constant for the past 4 billion years, despite the fact that the suns heat has increased by about 25% over that period
The Gaia Hypotheses suggests that life on earth has played a key role in regulating the Earth’s condition to keep it amenable to life
Thresholds: a change in system my not occur until a threshold is reached
Crossing a threshold may be a function of the frequency or intensity of the force for change
Thresholds can have high magnitude – low frequency such as a hurricane = catastrophe
Most environments affected by catastrophes or gradual changes 

Spatial Scales:

Time and Space Scales:  
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History of the planet, putting thins in perspective:
4.7 billion years old
600 million years shits been happening 
dinosaurs: 165 million years  
humans= 100 thousand to 200 thousand 
5 mass extinction events 

Geological time as 24 hour day:

What do we mean when we talk about saving the planet?
Were saving the HOLOSCENE: 
Saving the style of agriculture and sustainable and not cause out own mass extinction event

Environemntal consequences:
Result of :
Unintended consequences:
Acid rain, ozone depletion, climate change 
Ozone getting thinner kuz of CFCs:
Acid rain caused by burning of fossil fuels (sulfur oxide)
Climate change: the carbon cycle!! 
50% of climate change
every time we burn fossil fuels were burning ancient organizims 
Green house effect
Conscious Manipulation: (intended) 
Deforestation: fewer trees less oxygyn 
Hydro dams:
Agriculture: 

The Traps of Progress: 
It’s a 10000 year experiment
All civilizations rose to the pinnacle because they didn’t take into consideration how sustainable their lives were  
Current homosapiens: 
Longest life expectancy
Most polarized
Large gap between rich and poor
Distance from the natural environment 
What you eat most important aspect of how you relate to your environemtn

Topics:  next 12 weeks 
Part 1 Setting the stage:
Physical environment
Human environment
Sustainable development
Part 2: The issues:
Populations cause or cure?
Deforestation/desertification
Food production 
Energy choice
Climate change

Chapter 1 Material!!:

Studying Geography:
An ideographic discipline:
To understand the meaning of contingent, accidental and often subjective phenomena 
History and Geography
History is done over time 
Geography is done over space 
Two Realms:
Physical Geography:
Biogeography, hydrology, climatology, geology etc
Human Geography:
Political geography, cultural geography, demography, population geography, 
Environmental geography:  
Deals with where these two divisions meet

Physical Environment:
Living (biotic) and non living (abiotic)
 Four spheres:
1: Lithosphere: thin crust, outer layer of the mantle (where all life exists)
made up tectonic plates: divergent, convergent, and transform  
2: Atmosphere: the gasses that make up the air around us:
Fixed gases: Nitrogen and oxygen
Variable gases: water vapor most important VG
Depending on where you are located you have different concentrations 
3:Biosphere: all of the living things
4:Hydrosphere: combined sources of water on the planet
Gas, liquid, solid
Driven by hydrological cycle
Evaporation – saturation- precipitation 
Makes itself back to the ocean through run off of streams or through ground water 

Ecosystem: 
Characteristics that combine in a particular area or region
Known as biomes:
Effected by 3 levels of productivity:
Availability of nutrients 
Climate 
Diversity of species 
Classification: in chapter notes BIOMES
Combinations of temperature and precipitations 

Natural Cycles: 
Chemical and biological reactions manifested in physical changes
Carbon Cycle: 
major stores of carbon are oceans and the rocks
through sedimentation (drive it down to the bottom down of the ocean) and photosynthesis = energy
released through respiration, oxidization, weathering, tectonic shifts, bulkinisim 
minor stores: atmosphere and living organisms
 Food Chains: 
conversion of solar energy through living organisms: 
hierarchical- trophic level: 
laws of thermodynamics: 
in every conversion there is a loss of potential energy through heat 
energy not created or destroyed just converted 
5 characteristics of the food chain:
at each level potential energy is lost
animals are bigger at each trophic levels
avoid being eaten by the thing organism bellow you
there is fewer as you go up trophic levels 
humans have huge impact on the trophic level 
things that happen on one level affect all levels 

Chinas paradox:
As they get richer they start to eat more animals which means more grains per person which is very inefficient 

Equilibrium: is dynamic
Dynamic vs Fixed:
Ecosystems are always changing 
Balance is achieved through the interaction of the biotic (atmosphere) and abiotic components (rocks)
Self Regulating- Gala Hypothesis – James Lovelock (1988)
Self regulating living things

A matter of Scale:
Time Scale:
Short term: earthquakes and volcanic eruptions
Longterm: tectonic movement
Humans: upset long established equilibriums of temperature  
Short term: 
Negative impacts ( forest fire) 
long term:
positive impacts: (forest fire)= reforestation through spread of seeds

Feedbacks: LOOPS
Positive: 
enhance original effects  
upset to equilibrium 
keeps feeding back on itself and increases the warming
Negative:
Dampen original effects
Seek to maintain or restore dynamic equilibrium 
It will cool things down and bring us back to the equilibrium
ED: climate change and cloud formation
Can cool earth from blocking sun
Warm earth from not allowing infrared light to be released

Thresholds:
Represent thresholds at which change may be induced
Often can be irreverable (climate Change)
Crossing is a function of:
Frequency: how often do you take crop of land to not cross the threshold
Intensity: (hurricanes)
The hotter the water the greater the intensity of the storm
Cumulative impacts: 
Heavy snowfall and warm temps= avalanche 
Environments effected by gradual and catastrophic changes 
Intertia= ecosystems ability to resist disturbances 
More diversity and species the greater the inertia
Resilience: ability of an ecosystem to return to its original state after being altered or destroyed 
+inertia and +resilience: great stability
best for human usage 

Food Chains and Environmental stress:
More species in an environmental the easier it is to withstand environmental stress 

Spatial Scale:
With time scales, spatial scales influence the significance of an event:
Local vs. global
Thresholds and feedbacks 
Human scales vs: natural system scales:
(200000 vs 4.6 billion)
 Incomplete Knowledge: 
knowledge is great but details are sketchy 
lack of data?
Trees only last 100 years
Snow that is ancient is in the arctic 
Primitive tools! 
short residence time of humans 

Summary: 
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Chapter 2: The Human Environment
1. Distinguish between the 4 classifications of resources.
a. Continues resources: will never run out (Solar, wind, water)
b. Renewable resources: can naturally regenerate unless damaged (plants, animals, clean water)
c. Non-renewable resources: slow regeneration rate and exist in specific places with finite quantities 
d. Extrinsic resources: human aspects ( people, skills, abilities, insiitutios)
2. Resources are simply a ____________ appraisal of the material world.
3. All environmental issues result from?
a. Exploits of: vegetation and animals
b. Overusing soils, polluting water and air, living in hazardous areas 
4. What are the 5 drivers underlying environmental issues?
a. Demographic
b. Socio-political
c. Economic
d. Scientific and technological
e. Cultural and religous
5.  What aspect of the world’s population is widely recognized as one of the most clear cut drivers behind the impact on the environment.
a. Growth in the human populations 
i. More people means greater need for natural resources
6. As population grows we use more _resources_and create more _human misery for the poor_.
7. What is the “Malthusian perspective”?
a. Population growth would eventually outstrip food production and lead to famine, conflict, and human misery
b. Rapid increase in population can lead to overexploitation and results in numerous refugee camps
8. When did the human population reach the first billion population?
a. 1804 About 200,000 years
9. What are the two most significant changes in human history?
a. That agricultural revolution of Neolithic period
b. Industrial revolutions 18th-19th century 
10. Why are cities of such concern?
a. Cities are clear illustrations of human ability to transform all natural spaces
i. High level of resource use by city dwellers greatly increases their ecological footprint 
11. How is the growth of our economies fuelled?
a. By the use of resources
i. Degradation: like deforestation, pollution of the atmosphere, loss of biodiversity
12. Who are disproportionately responsible for environmental issues? Why?
a. By colonialism, international trade and the flow of capital
i. Where growth has occurred or where exploitation 
13. Distinguish between the reasons for environmental degradation on the part of the rich and the poor.
a. Rich: their intense resource use and overs consumption of resources
i. Economic power: wealthy stay wealthy kuz of their high resource use and can afford to stay away from the problems they create
b. Poor: degrade the environment kuz they have no other option
i. Cant afford to do anything: overuse or misuse the resources that are immediately available to them 
14. What are the two perspectives on the relationship between technology and population growth?
a. Pro: technological development as a spur to population growth, agricultural innovations more food, enabling more people to be supported!
b. Con: human inventiveness reacting to the needs created by more people
15. How could population growth and resource use actually be good for the environment?
a. Problems created by over population will be countered by new innovation that ease the burden on resources by using them more effectively 
i. Fossil fuels wont last forever so new technologies being used for energy conservation and renewable energy
16. How can technology be both bad for the environment?
a. Technology influenced demand for natural resources by changing their accessibility and peoples ability to afford them, aswell as creating new resources (uranium) 
17. What are the 4 human induced imbalances?
a. Poor Valuation: overuse or misuse of certain resources occurs because they are commonly owned
b. Dependency: influence by a certain group on another keeps them dependant
c. Exploitation: resources pursued deliberately by a culture driven by consumerism
d. Human Domination over Nature: environmental issues result from human misapprehension of being above rather than part of nature
18. Explain the “Tragedy of the Commons” theory.
a. Resources are overused kuz they are commonly owned
19. Does common ownership always result in environmental degradation? Why or why not?
a. Yes: resources would be under common ownership are prone to overuse and abuse for this very reason 
i. Open water fishing, or air owned by all so ppl don’t give a fuck
20. Give an example of the economic inequality that is present at the global level.
a. 1billion ppl live in unprecedented luxury while one billion live in destitution
b. top 20% own 64% of worlds income while bottom 20% own just 3% 
21. How is debt related to this inequality?
a. Debt Trap: poor countries in debt to foreign banks of the rich world so resources exploited to benefit the rich nations
22. What are the two positions on trans national corporations TNC investment in developing countries?
a. Pro: an engine of growth capable of eliminating inequality on the one hand
b. As a major obstacle of development on other hand 
i. Detrimental to the environment of poor countries kuz they do not have regulations for pollutions emissions  

23. At the national scale the inequality that often exists is best seen in the which divide?
a. Rural 
b. Urban
24. Why are the poor and disadvantaged both the victims and agents of environmental degradation?
a. The poor tend to lack ownership of land and its associated resources 
i. There is common property among all members 
25. Explain what is meant by the intergenerational inequalities that exist.
a. Overusing a renewable resource today leaves that resource degraded for future users 
b. Using more of it today, less will be available tommroow
26. Distinguish between the following school of environmental thought: Cornucopian; market based approaches; environmental Keynesianism; Limits to Growth; Deep Ecology; Gaia hypothesis; ecofeminism.
a. Page 42!!!
27. What is TEK?
a. Traditional ecological knowledge: 
i. Indigenous people accumulated over generation of living in a particular region provide valuable information about ecosystem condition and sustainable resource management. 
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Natural resources: 
Anything that is useful to us 
We will treat things differently depending on how useful they are to US 
4 classifications:
Physical Environment:
Continuous resources: 
Renewable resources:
Non-renewable 
Human environment:
Extrinsic resources: 

Human forces behind the environmental issues: 

Demographics: 1804=1billion (WORLDOMETER)
2 revolutions!!!
Agricultural evolutions:
Learned to domesticate plants and animals 

Industrial revolution:
Fertilizer and pesticide 
Doubling time of populations:
They grow in doubles 1-2-4-6-8
Carrying capacity: Dynamic:
The maximum capacity that can be supported on a fiven resource base, with a given level of technology
Human population is not like other animals 
Technology helps (fertilizer, pesticides, irrigation)
Thomas Malthus: (1798)
Population grow geometrically (1,2,4,8,6)
Food grows systematically (1,2,3,4,5,6)
Many of his predicitons wrongs
Green revolutions
Gene Revolutions
Until 1950 we kept up the populations growth by cultivating more land 
Population will be checked by famine and disease
Paul Ehrich 
Neo Malthusian 
I-Pat equations 
Impact on environment = population * affluence * technology 
The west has the overpopulations 
Small populations multiplied by hi incomes and development lead to greater environmental stress 

Sociopolitical Organizations: 
Agricultural and industrial revolutions
Agricultural revolution led to the growth of the cities 
Language, writing, currency 
Divisions of labor 
Cities are not very self sustaining 
Urbanization:
Increase in resource flows 
Increase in waste
Use a lot more energy for lighting and sewage 
waste management
tranposrtation methods 
Agricultural societies are much less damaging than industrial societies for the environment 

Economic Drivers:
Envinronmental consequences
Globalization
Rich vs poor:
Rich for us to make our self wealthier
Poor: just a means of survival 
Human welfare affects how we interact with environment 
Rich nations: affluence = overconsumption
Poor nations: survival= unsustainable use of resources 
IMF: system that supports the rich because countries with better economy chose the rules and regulations 
Poor countries: caught in cycles of debt that forces them to over exploit 

Science and Technology :
Technological innovation either:
Spurs pop growth
Or results from pop growth
Growth creates needs for solutions 
Big fish nets just catch everything as well as BI-Catch 
Desertification
Industrial pollution 

Culture and Religion:
Groups recognized by cultural affiliation 
affects our perception of the natural world
subjective and change with time 
environmentalism has become very important in the 21st century
Traditionally cultures has been positive with respects to the environment:
No one would get married if there was drought
Sex until marriage 

Human Induced imbalances:
Ownership and Value:
Tragedy of the commons:
Environmental destruction is a rational choice 
Unsustainable 

Undervaluation:
Undervalue resources so we tend to exploit them

Exploitation and Dependency:
Global: 
Result of colonial period
Results of mark inequalities
Neg effects:
Rate of resources exploitation
Levels of econ development
sovereinty
Cycle of Debt:
Take money from IMF that they can not pay so they ger results in exploiting their resources that they have 
We devalue their currency so the stuff they export is much cheaper and they export more
Tell gov: to cut but back on expenditiures:
Education/health care (fucks the poor people)
IMF VOTING Rights
Depends on the GDP
Global level: 
Multinational corporations and Transnational Corporations
Play 2 roles:
Engines of growth (foreign direct investment)
Provide jobs
They inhibit the development of local industries 
Pollution haven Hypothesis:
Some places have become havens for pollution industries less  pollution restrictions in other countries 
National Level:
Economic, social, political 
Over exploitation of land 

Positoins on environmental issues:
Two position help deine the scope of the opinions 
Tehcnocentric – cornucopian 
Human ingueinity will solve problems, there are not just problems but possibilities  
Natural resources 
Ecocentirc- deep ecology 
Page 43
Technocentric
Preservation of existing resources
Market bred openness
Environmental education 
Ecocentric:
Decentralized of power (in socialisim)
Informal transition
Change in ethics
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Chapter 3: Sustainable Development
1. Discuss the three main approaches to viewing the relationship between humans and the environment.
a. Cultural
b. Economic
c. Social determinism
2. What is the relationship between our socio-economic systems and ecosystems?
a. Ecosystem: materials transformed and energy converted to heat
Socioeconomic system is dependent upon the ecosystem as a provider of energy and natural resources and as a sink for wastes 
3. Can the socio-economic system expand indefinitely? Why or why not?
a. The socioeconomic system cannot expand indefinitely since it is limited by the finite global biosphere 
4. What is the “Anthropocene”?
a. epoch that began when human activities had a significant global impact on the Earth's ecosystems.
5. According to the World Conservation Strategy, what 3 priorities should be incorporated into all development programs?
a. Maintenance of ecological process
b. Sustainable use of resources
c. Maintenance of genetic diversity 
6. What is the definition of sustainable development coined by the Brundtland Commission?
a. Development which meets the needs of the present without compromising on the ability of future generations to meet their needs
7. Why might this be considered a vague definition?
a. A need by one person or group may not be though of as a need for another person or group
b. Needs change over time 
8. Contrast and compare the economic and deep ecology worldviews.
a. Ecological sustainability: is that human interaction with the natural world should not impair the functioning of natural biological processes
b. Economic sustainability: tends to give a lower priority to ecosystem functions and resource depletion 
9. Distinguish between strong and weak sustainability.
a. Weak: implies that development is sustainable as long as its capacity to generate income for future generations is maintained 
i. Natural capital, and manufactured capital
It draws together concerns over economic development, social development and environmental protection (the three pillars of sustainable development) 
10. What are the three guiding principles of sustainable development?
a. Continued support of human life
b. Continued maintenance of environmental quality and long-term stock of biological resources
c. The right of future generations to resources that are of equal worth as those used today
11. According to Dovers and Handmer what are common themes of the “precautionary principle”?
a. That human responses to environmental issues should err on the side of caution, a sort of ‘better safe than sorry’ approach to interacting with the environment 
12.  What are some of the problems with this principle?
a. That fact that uncertainty is unavoidable could mean that a harmful impact of an action is not known until after the action has taken place 
i. Example are CFC’s 
Most severe problem lies in the lack of commonly agreed definition and the associated need for clear practical guidelines on how it should be implemented 
13. What is the “cradle to grave” approach?
a. The full cost of a product from raw material extraction to eventual disposal as waste should be reflected in its market price 
14. What is one of the central aims of environmental economics?
a. Putting a price on environmental assets and services is one of the central aims of the discipline of environmental economic 
15. What are the problems with this approach?
a. Peoples willingness to pay is heavily dependent on their awareness and knowledge of the resource and of the consequences of losing it
i. Should it be local people, national groups, or an international audience
16. ?What are the two reactions to an increased call for sustainability?
a. Use of values: correspond broadly to the provisioning and cultural services provided by the ecosystem 
b. Non use of values: existence values because they refer to values given by people to knowing that a resource exists, even if they never use it directly
17. ?How is development typically measured? What are the limitations of this approach?
a. Total Economic Value (TEV):
18. What is the IPAT formula? What are it’s strengths and weaknesses?
a. Societies impact on the environment:
i. I=P*A*T
1. I=impact
2. P=population
3. A=affluence
4. T=technology
19. What is “carrying capacity” Is it finite or dynamic?
a. The point at which humans use of an ecosystem can reach a maximum without causing degradation
i. It’s the threshold point of stability 
20. Contrast and compare the neo-malthusian view and the cornucopian view of carrying capacity.
[bookmark: _WNSectionTitle_5][bookmark: _WNTabType_4]Chapter 3	1/15/15 12:50 PM
Neo-malthusian: population alone is not a reliable predictor of resource use, because people’s use of resources is influenced by economic, environmental, and cultural factors

Sustainable Development:

Human  environment interactions
Environmental determinism:
The physical environment largely determines the cultural landscapes 
The environment dictates what we can do 
Possibilsm: 
The physical environment provides a number of opportunities that humans can make conscious choices 
Cultural Economic, Social Determinism:
Societies determine human development not environment 

Need For Change:
Socio-economic system relies on environmental services:
Energy and resources (THROUGHPUTS)
A sink for waste (OUTPUTS)
Both affect the support system of the planet
Anthropocence: epoch that began when human activities had a significant global impact on the Earth's ecosystems
Parasitic Relationship vs. Symbiotic relationship:
We parasitic now 
Possible historical examples of collapse:
Mayan civilization (drought possibly)
Easter ISALND (deforestation)

Sustainable Development:
World conservation Strategy 1980
Three priorities:
Maintenance of ecology. Processes
Sust. Use of resources
Maintenance of genetic diversity
That development that meets the needs of present generation without compromising the needs of future generations 
Brundtland report 1987
Economic vs. deep ecology worldviews (p.51)
Frontier economics 
Deep ecology
Strong and Weak Sustainability:
Weak:
Sustainability depends on ability to generate income for future generations
Manufactured capital (produce and $) is substituted for natural capital (biodiversity)
Strong: 
Sustainability depends on preservations of the natural environment 
Precautionary Principle:
In response to environmental issues we should always ERR on the side of caution
Common themes (pg.53)
Any uncertainty that does not exist should not be used for inaction 
Anticipate and prevent any common issues rather than react
The burden of proof if weather an action is harmful…..
Better economic Decisions:
Externalities and “life cycle analysis”
Responsible for out products right from when they are made till they are dumped
Commonly owned resources – exploitation
Providing a value to environment creates a common language -$
Problems: 

Growth and Development:
Typical measures of growth are economic:
GNP, GDP
Problems:
Does not account for depletion of natural resources
Does not account for adverse effects on environment 
The Exxon Valdez Spill
Disaster for environment
Great for economy 
New econ, development must balance throughput and ecosystems’ ability to regenerate and deal with waste 
Happy planet index 3 components:
Physical quality of life index
Life expectancy
Literacy rate
Infant mortality rate
Human poverty index
Prob. Of not reaching age 40
Adult literacy rate
Two reaction to a call for sustainable development
Growth as usual, just slow things down a bit
Growth within the limits of environmental capacity
Throughputs (provision of resources)
Outputs (ability to deal with waste)
Page. 58 see rules
Output rule: waste should be within the capacity of the environment so we can assimilate (carbon= earths cant assimilate it fast enough)
Input Rule: harvest resources within the limits to be able to regenerate them 

Whos Responsible population and technology:
IPAT
Popular yet simple explanation:
Assumes
Everything is linear but its not expecially when we cross thresholds
Small populations with low tech and limited affluence are less harmful
There is little account of different culture and their beliefs and attitudes
Affluence 

Economic growth, cause or cure:
Industrialization is associated with one of the dirtiest period in human history 
Kuznets Curve:
As income rises, pollution initially increases
A point is reached where pollution begins to decline with rising incomes 
Rich ppl demand cleaner environemtn
Technology are more efficient 
We export all our waste!! 

The geographical Dimension:
Often environmental damage is caused by people who never feel the effects 
E.g: acid rain
Global warming 

Carrying Capacity:
IPAT assumes a more or less fixed or finite carrying capacity 
Threshold of stability 
Not culturally defined, but ecologically defined
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ASIA PECIFIC: COSTLY GROWTH
CHINAS ENVIRONEMNTAL WOES (JULIA CHOE)
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Population Growth
Staggering increase in #s
Increases coming faster
2revolutions
agricultural 
industrial

Carrying capacity:
Maximum population that can be supported to a given resource base, with a given level of technology 
In perspective:

Thomas Malthus:

Demographic Components:
What are the demographic components that account for this impressive growth?
Positive components 
Fertility and fecundity 
Negative Components 
Death rate and infant mortality 

Total Fertility Rates
That average number of children women will have
2.1 is the replacement rate for a country with low infant mortality (i.e. USA, CANADA)
Fecundity: women can produce children when reach puberty 
Stop at metopause 
Fertility = expected # of children (based on averages), 
Fecundity = ability to produce children 
Lower this and fertility will also drop 

What factors influence fertility and growth?
Literacy (most enduring contraceptive)d
Momentum 
IMR

Demographic/population momentum
The continued overall growth in a population due to the preponderance of young people
Explains how a population may still grow even after the fertility rate has reached, or even fallen bellow, the replacement rate
Example Indonesia 
Not ppl having big families it’s a lot of families having small # of children

Infant mortality rate (IMR):
The ratio of deaths of infant aged 1 year or less per 1000 live
Developing countries: see kids as social workers
The more children you have the more they will look out for you + labor 
Often used as  surrogate measure of overall health
Also has strong impact on fertility 

How do we keep population growth within the limits of the Earth’s carrying capacity?
Traditional (pre industrial) models
Premarital chastity 
Delayed marriage  
Banish sexual intercourse after the birth of a child 
Selective infanticide 
Climate based  restriction on marriage and intercourse 
Western Model:
Eceonomic development = slower pop growth
As incomes increase the need for large families becomes a rational choice 
In industrial societies children can be expensive 
Demographic transition model:
Summarizes the observed relationship between population growth and socioeconomic development 
Outlines changes in birth and death rates associated with industrialization and urbanization 
5 STAGES:
pre industrial societies > high BR and High DR
post industrial societies > low BR and low DR
population growth occurs in between these stages 
what message does this model hold for solving the population growth problem?
Economic development = population stabilization
Can the developing world achieve high levels of economic development?
Not likely – why?
Globalization and increasing barriers to trade 
Nafta, WTO,EU, IMF, WB 
Environmental destruction simply to survive now

Chinas Most severe problems (see assigned Reading)
Land 
Deforestation and desertification 
Contamination
Air:
Acid rain, smog, respiratory deisease 
Industry 
Transportation 
Urbanization  
Water:
Waste – loss of freshwater
Sewage and industrial/agricultural pollution
Collateral Damage:
Pollution levels around the world 
Transfer of burden to the developing world
Resource extraction
Agriculture 
Forestry
Chinas economy:
Pollution costs 8-22% of annual GDP
Social Unrest:
Ppl might over throw gov 
Solutions:
Must balance increasing demands of growing populations for improved living standards 
Manage political back lash
Allow more NGS/ environmental groups entry 
Stronger environmental legislation 
Individual Responsibility
Tree planting 
Use of biogas  
Advantages to invest in the Environment?
Relieves international pressure
Pollution knows no boundaries 
Promotes Long term economic Development 
Relies on resources and agricultural development 
Relies on healthy workers = increased productivity 

Future:
Future Holds For US?
70-75 million ppl per year
less developed regions – young populations, still in early stages of demographic trans demographic momentum  
QUESTIONS:
how to support growing pops while protecting environeemtn 
how to deal with increasing affluence in emerging economies
Answers:
Development is key to slowing groth, reduce poverty and there by fertility 
Social development 
Female education (most enduring contraceptive)
New technologies will help reduce our impact while maintain living standards 
Reduce consumption (throughputs) and waste (outputs)
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Deforestation: 


FOOD PRODUCTION: 

Micahael Pollan:
the omnivores dilemma:
in defense of food
eat, but not too much; mostly fruits and vegetables
the end of food

Hunger in a World of Plenty:
Byantine proverb

Food Security: 
A chronic severe restricted access to food supplies, measured in two way
Either you don’t get enough food 
Don’t get nutrients from food 
Why does hunger occur?
Population growth – too many mouths to feed
Rising incomes – more grains for livestock an energy
International agribusiness – focused on export crops to rich countries 
Bad farming techniques: use of marginal land resulting in desertification (irrigation)
Urbanization – loss of farmland 
How we eat:
Our health
Our environment
Population sustainability 
Poverty and worker’s right
Poverty and workers rights
Energy policy 

History of Agriculture:
Agriculture coincides with a period of exponential population growth 
Green revolution
GMO’s
How to know which came first:
Did we have a problem then solveit 
Or did we invent agriculture which caused pops to grow
Origins of domestication can be traced to various places, all specializing in different crops/livestock 

Agriculture and Population:
The two are closely linked 
2 way to deal with the growing populations 
bring more land under cultivation 
kept up population growth until 1950, process has slowed since 1980’s
Increase the yield of each productive acre cultivated 
Dominant method since 1950’s
Mechanized farming and green revolutions technologies (p.250 or 259) 
Synthetic fertilizer 
Irrigation systems
Pesticide and synthetic chemicals
New crop variables and biotech 

Industrial vs. substance farming 
Substance farming 
Small scale
Dependent on specific and local geography 
Primary animate energy 
Human and animal labor
Less energy intensive 
Preservation of soil fertility through natural means 
Integrated pest management 
Use of traditional crops
Multi cropping/polyculture
Industrial Farming:
Large scale 
Few farms, large size
Relatively higher yields per unit of land  
Auxiliary inanimate energy 
Mechanization, decreased employment 
More energy per unit of output 
Use of fertilizers, pesticide and irrigation 
Hybrid-crops, GMO’s (more recent)
Mono cropping 
Expert production 
We don’t eat what we grow
We don’t grow what we eat 

Factory Farming:
More and more food is coming from animal protein 
Industrialized world  30% calorie intake
Developing world =<10%
A rise in mechanized. Industrial farming 
Efficiency, profit , standardization 
Unlimited consequences 
Animal rights
Pollution 
Health issues 
Maple leaf foods 2008
Unintended consequences: 
Not eat their proper food (grains )

Issues in Modern Farming:
Fertilizer Use
Natural vs. Synthetic 
Increasing use of synthetics is a main reason for increasing crop yields around the world 
Seriosly affects the nitrogen cycle 
Increased fixed nitrogen  - pollution – 3 ways
1) runoff leads to utrophication and contamination of water supplies 
can be converted (identification) into nitrogen cycle  green house gas
coverted by volatization 
Irigation 
Wide variety of environmental problems 
Rising water tables 
Rapid depletion of groundwater in semi-acid and acid regions 
Land subsidies (sink holes)
Increased water born diseases 
Agricultural Pests:
Pesticide 
Pesticide, herbicide, fungiside 
Problems:
Increased resistance and cross conatmination
Keep looking for stronger forms of pesticides 
Secondary pest infestation
Contamination of non-target plants 
Human contamination and health risks
Destroys the pests natural predators and helpful species ( Bees and other pollinators)
Utroifcation: excess in increase in nutrients of water
Increases algae
Algae uses all oxygen instead of fish 
Alterations to pesticide – INTEGRATED PEST AMANGEMENTS
Environmental control
Genetic and sterile male techniques
Biological control 
Behavioral control 
Resistance breeding 

Biotechnology:
Dream or nightmare
Issues:
Expense – focused on high value crops 
Monopolized by multi-nationals 
Terminator technologies, patented tech.
Health issues:
Pesticides are in genes now 
Environmental concerns 
Genetic resistance by pests
Alteration of wild species
Decreased crop variety 
75% of food comes from just 12 crops 

Sustainable Agriculture:
Organic farming 
Utopic Dream? (Film)
Fertile soil
Good climate
Cheap labor 
Affluent costumers
GMO’s food nightmare or the answer for the worlds poor? 


Food from the Oceans:
Aquaculture 
Blue Revolution
Fastest growing food production sector in the world
>40% of global fishery: may be an increasing solution to world hunger 
Canada ranks #22 in global aquaculture production
Escapement: Atlantic salmon are now spawning in BC rivers
Disease: high density of fish promotes rapid spread of infection
Pollution: antibiotics, excess food, and fish waste 
Predator control: farmers shoot seals and sea lions in large numbers 
Sustainable:
Energetics: 3-4 kg of marine fish to produce 1kg of farmed salmon 
Social dimensions: economics controlled by 5 multinational companies in BC
Loss of indigenous lifestyles
Human health: farmed salmon found to contain 11 times the amount of toxins as wild salmon 

Agroecology:
A science and a set of practices 
Agronomy and ecology 
Mimic natural process in agriculture 
Recycling nutrients and energy on the farm
Crop and livestock integration 
Diversify species 
Focus on interaction and productivity across the agricultural system 
Benefits of Agroforestry: 
Helps climate change
Pest control
Raises Productivity 
Higher incomes for farmers 
Improves nutrition 
Contributes to adapting to climate change 
Provide for gender empowerment 
Permaculture: 

Summary: 
Hunger occurs in a world of plenty?
As population continue to ride, the need for ncreased food production 
[bookmark: _WNSectionTitle_10][bookmark: _WNTabType_9]class 7/8:	1/15/15 12:50 PM


Energy Production

Electricity most versatile form of energy! 

Centralized energy: have to drive to gas station

Decentralized: energy is everywhere (like at home charging vehicle)

Majority of wolrd population get their energy from BIOFUEL
Burning trees and stuff

Energy:
Flows in ecological systems
The impacts of our choice of energy:
Climate change 
Biodiversity and species

Canada’s Role:
Canada is ranked 6th in largest user of primary energy 
(commercially traded fuels) 
Spend a lot of energy travelling from one place to another 
Cold Climate 
Energy prices low + high standard of Living 
Main source of energy is fossil fuels
75% of energy demand 
lower than in many other industrialized countries? 
The main use of commercial energy is for transportation:
The efficiency paradox
Cars are more efficient yet cars are larger and driving more distances 
Issues for Canada’s Future energy choices:
Environmental
Oil production, nuclear energy, climate change
Social:
Right of indigenous population
Economic:
Contributions to local/regional economies 
Sovereignty:
Arctic drilling 

Where does energy come from?
Ultimately the Sun:
Photosynthesis – biomass, fossil fuels
Direct solar energy – wind, hydrological cycle, heat energy 
Other Sources:
Nuclear power
Tidal power ( lunar motion)
Geothermal power

Types of Energy:
Renewable:
Solar, wind, water, tidal, biomass, geothermal 
Time scale?
Advantages
Work well in remote areas
Constructed easily 
Disadvantage 
Non-renwable:
Nuclear, fossil fuels
Issues:
Finite
Polluting 
Health risks 
Future?
Renewables?
The north/south divide 
Natural endowments 
Political will
Canada Bill C-311 
Uncoupling of nergy from economic growth:
Efficiency can only go so far to reduce rise in energy needs
The efficiency paradox/rebound effect
Efficiency = larger cars and more cars, driving further 
Finite resources 
IN short we must focus on reducing impacts of our energy choices 
Conventional fuels will be with us for the foreseeable future 

Offshore petroleum 
Atlantic Canada has 3fields : Hibernia, terra nova, white rose
Natural gas production near sable island
Potential for development in the Beafort seas, and BC coast 
Concern of environmental impacts oil spills 

Athabasca Oil Sands: (look AT PHONE)
Second largest reserve of petroleum in the world 
10 to 12 percent bitu
oilers vs ducks


Charting a new energy future:
renewable energy technologies have potential to meet the world energy demand many timers over and are nor ready for use on a larger scale
Govt involvement is key
Must provide the subsidies needed to make renewable more competitive 
Provide the means to deliver these forms energy 
Energy futures:
The developing world will leapfrog right over fossil fuels to renewable energy making them eventually light years ahead of us 

The new Energy:
How do we choose among competing energy sources?
9 factors:
occurrence 
transferability 
energy content 
reliability 
storability: 
flexibility 
safety and impact 
cleanliness and convenience 
price 

BIOMASS:
Still main source of power in developing nations
Options:
Unprocessed-wood, agricultural waste
Processed- animal waste, biofuels(corn-sugar cane)
Offers a huge potential for our energy future 

Wind power:
Fastest growing sector in the worlds energy marker
Currently relatively expensive
Minimal environmental impact 
Europe is leader, Canada is one of 13 countries using more than 1000 MW if installed wind capacity 
Environmetnal Impacts
Wildlife, low or no fatalities
Noise, inaudible after 260m
Land requirements 
Safety concern of ice build up
Aesthetics both positive and negative views 

Nuclear Energy:
Largely since the 1960’s
Cheap and safe?
Externalities:
Many unaccounted for costs
Radioactive waste:
3 categories:
waste relatively small in amount to energy production 
accidents:
3 mile island 
Chernobyl 
Fukushima 

Uranum and Nuclear Power:
Canada produces almost 1/3 of worlds uranium 
Non-renewable resource, will last 15-100yrs at current (2010) rates of use 
Breeder reactors 
Canada’s nuclear energy production
22 nucelaer reactors 
Candu Reactors:
Developed in Canada
Most efficient of all reactors 
Use 15% less uranium 
Worlds largest exporter of uraium 

Geothermal:
Use the earth for heating and cooling ! 

Solar Power:
China has 50% of global market 
Advantages:
Energy is free initial cost 
Sun is unlimited source of energy 
Attractive for isolated areas 
Can stand alone (no need for grid)
Redistribute power relation at global scale (more sun in south than north)

Other alternatives:
Hydrogen power:
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Most abundant element on EARTH! 

CLIMATE CHANGE

Global Climate Change Systems:
Triggers: 
the change to earths rotation around the sun
we have become the trigger
Thresholds reached:
Earth warming
Feedback loops:  
Releasing more CO2 and more Methane 
Making positive feedback loop
Historically 
Relatively stable temperature 14deg
Regulated:
Greenhouse Gases: 5 Main gasses
Watervapor 
CO2
CH4
O2
N20
Page 246
More pollution = cooling effect
Sea level increase:
Ice caps melting 
Thermal expansion of water 
Natural Catastrophes and Human Induced Changes:
While our climate has been remarkably stable for the last 100000yrs, it is also true that climate change 
Natural cycles:
Milankovitch cycles 
Wobble and tilt and increased eccentricity we can get into ice age 
Catastrophic events:
Meteors and volcano’s
Human induced change:
Global warming 
Acid rain
Ozone depletion  

Enhanced Greenhouse Effect:
Anthropocentric 
Began with the industrial revolution:
CO2 up approx. 30%
CH4 approx.15%
NO2 approx. 17%
Two main causes:  ON THE TEST
Burning fossil fuels for energy (wood coal, oil, natural, gas)
Emissions CO2 NO (deforestation)
Loss of carbon sink when rot or burned 
Other contributor:
Agriculture
Emissions:
Burning fossil fuels
CH4 from cows and other humans 
Industry 
Emission 

Canada’s Contribution: 

Political Responses:
Kyoto Protocol 
US Failed to ratify
Canada ratified agreement but has since reneged 


The Debate: Climate Change is mankind’s defining crisis 
CBC: the munk debate 
Video:
Invest in reaserch and development so the world can access it and try to solve GW
But also everyone concentrated on GW and no one is concentrating on other issues 

Effects of Climate Change:
Climate Change is a wicked problem 
Each stakeholder hopes for a different solution 
Involves tradeoffs no clear winner, no zero sum game 
Effects are difficult to predict: Global Climate Models (GCM’s)
Poor understanding of complex systems

Rate of change will be faster than we have experienced in the past
Possible effects:
Shift in climate change 
Freshwater availability 
Los of see ice in the far north 
Greater acidity in oceans
Loss of biodiversity 
Increased storm activity 
Increased death rates due to heat
Increased spread of disease 
Loss of many small islands developing states (SIDS)

Responses:
Two broad aims (pg: 263)
Mitigation 
Adaptation:
Scientific solutions
Geo-engineering (technocentric-cornacopian)
Absorb or store
SEQUESTRATIOON OR GEO-SEQUESTRATION
Reflect Sunlight 
Space mirrors deposit sulfate of particles in upper atmosphere
Adaptation 
Adaptation is already occurring and is becoming embedded in some planning process of (high confidence:there is no exact science)
Dykes to keep the water out
New food varieties etc.
LDC vs. MDC
Plants and Animals 
Huge difference between rich and poor to adapt, what do you about bio diversity
The market 
Carbon emission trading
Cap and trade 
Quebec 2013
Linked to California
Carbon tax, anytime you buy fossil fuels 
Issues: 
# of carbon credits
to many credits out on the market
and too little ppl wont comply
Reduction within limits not to low or high
$ of taxes used for positive programs 
schemes often hurt the poor the most
Mitigation:
Protect our forests 
Halt cutting and reforest 
Energy conservation 
Market incentives  
A penny now saves us a pound later 
Migrate to new forms of energy (they are not subsidized 
Solar
Wind
Hydroelectric 
Geothermal
Nuclear 
Doesn’t cost to much or fancy science
THE US AND CHINA reduce emissions by 1/3
Canada’s Approach 
The federal conservative gov. has been consistent in its approach to climate change \
QC/Ontario biggest polluters

Summary: 
Scientific evidence confirms that the planet is warming 
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