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Where was it?
- Colorado: Kansas: New Mexico: Oklahoma: Texas

What was it?
- during the 1930’s a period of severe drought with dust storms
- caused major ecological and agricultural damage to the North American prairie

Dust Bowl
- ecosystem in balance (initially)
- ecosystem: ?
- short grass steppe (prairie)
- low precipitation amounts < 500 mm (20 inches)
- very variable precipitation both spatially and temporally

The setup “rain follows the plow”
• After the 1860’s settlement was encouraged into these ‘western lands’ by the ‘Homestead Act’ and the transcontinental railroad, and waves of new immigrants.
• first, cattle and sheep and overgrazing
• Cold winters and drought then lead to more land under cultivation
• more immigrants from ‘humid’ east 
- wetter conditions in earlier part of the 20th century 
- technological ?
- World War I price increase of agricultural products – more land under plow
- poor practice with land bare of vegetation burning stubble

1930’s
- severe drought cause the dry non vegetated surface to be blown away
- carrying capacity of land exceeded
- wind erosion aka deflation
- US Soil Conservation Services formed in 1933 now called Natural Resources Conservation Service (NRCS)

Drought
- dry conditions that prevail for a period of time
- no one definition exists – drought is in the eyes of the beholder 
- drought depends

Types of Drought:
Meteorological, Hydrological, Agricultural and Socioeconomic

Meteorological Drought

Meteorological drought is the amount of dryness and the duration of the dry period. Atmospheric conditions that result in deficiencies of precipitation change from area to area. 

Agricultural Drought

Agricultural drought mainly effects food production and farming. Agricultural drought and precipitation shortages bring soil water deficits, reduced ground water or reservoir levels, and so on. Deficient topsoil moisture at planting may stop germination, leading to low plant populations. 

Hydrological Drought 

Hydrological drought is associated with the effects of periods of precipitation shortages on water supply. Water in hydrologic storage systems such as reservoirs and rivers are often used for multiple purposes such as flood control, irrigation, recreation, navigation, hydropower, and wildlife habitat. Competition for water in these storage systems escalates during drought and conflicts between water users increase significantly. 

Socioeconomic Drought 

Socioeconomic drought occurs when the demand for an economic good exceeds supply as a result of a weather-related shortfall in water supply. The supply of many economic goods, such as water, forage, food grains, fish, and hydroelectric power, depends on weather. Due to variability of climate, water supply is sufficient in some years but not satisfactory to meet human and environmental needs in other years. The demand for economic goods is increasing as a result of increasing population. Supply may also increase because of improved production efficiency and technology.

Components of Drought for Risk Management
Hazard (natural event) x Vulnerability (social factors) = Risk

Hazards: Climatology, probabilities, forecasts
Vulnerability: population growth and shifts, urbanization, technology, land use practices, environment degradation, water use trends, government policies, environmental awareness 
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Political Geography
- Political geography studies the spatial expression of the organization and distribution of political phenomena
- Study of boundaries, their delimitation and effect
(one phenomena (political process) bumps into another phenomena)

What is it?
- The political organization of space is as old as human history.
- Political organization of societies are as fundamental an expression of culture and cultural differences as are forms of economy or religious beliefs.
- Nationality is a basic element in cultural variation among people and political geography traditionally has been interested in country units or states 

- The number of countries in the world always change (state) depends on your definition of country 

Boundaries
- natural – animal territories 
- instinctive needs
- territories  force out weaker members (allows access that you require to live)
- mechanism in natural selection 
- basic need of most animals (humans are animals)
- humankind’s animal nature

Robert Ardrey’s “Territorial Imperative”
- “The dog barking at you from behind his master’s fence acts for the same motive indistinguishable from that of him master when the fence was built.” (protect territory)
- political organization of territory into states, provinces, etc. is the product of animal instinct

Territoriality
· Wide range of scale from home to the world
· Examples: political territories (municipal, etc.), provinces, states, public schools, inside your house has certain rooms just for you, any scale humans divide up space (animal instinct) 

Rivers as Boundaries
Do you want to use a river as a boundary? (they change position, which creates a problem, rivers change course)
- Meandering River  changes positions, very easy and changes overtime
- Anastomosing river channel  could even change on a daily basis
- USA and Mexican boundary delimited by Rio Grande River Problem: where is the boundary when the river changes position?

Rio Grande Changes
- 1848 Treaty of Guadalupe established the middle course of the Rio Grande as the international boundary over 1600 km of boundary.
- become evident the river occasionally experienced major changes in its position
- Should these changes cause the international boundary to shift?

- In 1905 Mexico and USA signed the Banco Treaty which they agree to exchange approximately equal parcels of land from time to time.
- Problem: in populated areas around the city of El Paso, Texas river moved south in 1852 and 1864 placing tracts of Mexican land on the American side of the river.

- In 1910 the USA and Mexico agreed to settle this problem by arbitration with a joint Mexican-American commission. 
- The commission decides the 1852 shift should remain with USA, but the larger 1864 “El Camizal” tract should be returned to Mexico.
- The United States refused to accept this finding, although it had originally agreed to abide by the commission’s decisions 

· The transfer of land finally took place in 1963!
· European National Boundary Changes 1815-1976 

*Look at Slides for pictures*
Types of boundaries/form of states: 
Elongated  long, thin, narrow
Compact  circular or square
Prorupt  one part that sticks our from the rest
Fragmented  whole series of islands
Perforated  other states inside a state

Landlocked states  don’t have access to an Ocean (surrounded by land) Exports have to go through another country, and have to import through another state for materials 

Some ‘free’ space (Antarctica):
Total area  14 million square km
Population  no indigenous inhabitants 
Land use  arable land: 0%, permanent crops: 0%, meadows and pastures: 0%, forest and woodland: 0%, irrigated land: 0 square km
Terrain  98% covered in thick continental ice and about 2% in barren rock
Climate  severe low temperatures

Heroic Age of Antarctic Exploration
· from the end of the 19th century to the early 1920s
· Antarctica continent became the focus of an international effort which resulted in intensive scientific and geographical exploration, sixteen major expeditions being launched from eight different countries 

- Often economic activity and transportation are interrupted at boundaries, so much so, that the international boundary between Canada and USA could be determined by the lack of economic connection.

Reading Notes Chapter 9
Geographers are interested in that structuring because it is an expression of the human organization of space and is closely related to other spatial evidences of culture, such as religion, language, and ethnicity. 
Political geography: nationality is a basic element in cultural variation among people, and political geography traditionally has had a primary interest in country units, or states. 
State  on the international level as an independent political unit occupying a defined, permanently populated territory and having full sovereign control over its internal and foreign affairs
Nation  a reference to people, not to political structure. A group of people with a common culture occupying a particular territory, bound together by a strong sense of unity arising from shared beliefs and customs. 
- Language and religion may be unifying elements, but even more important are an emotional conviction of cultural distinctiveness and a sense of ethnocentrism (ie. Cree nation exists because of its cultural uniqueness, not by virtue of territorial sovereignty) 
- Nation State: Reflective of a nation. A state whose territorial extent coincides with that occupied by a distinct nation or people or, at least, whose population shares a general sense of cohesion and adherence to a set of common values. 
That is, a nation state is an entity whose members feel a natural connection with each other by virtue of sharing language, religion, or some other cultural characteristic. 
- Binational/Multinational State: is one that contains more than one nation. Often, no single ethic group dominates the population. 
- Part Nation State: a single nation may be dispersed across and be predominant in two or more states
- Stateless Nation: people without a state. Example, Kurdish is a nation of approx. 20 million people divided among six states and dominant in none. 

Shape:
Compact state: circular shapes
Prorupt state: nearly compact but possess one or sometimes two narrow extensions of territory
Elongated state: the parts of the country far from the capital are likely to be isolated because great expenditures are required to link them to the core (long and narrow) 
Fragmented state: countries composed of entirely of islands, partly on island and main land, and chiefly on main land but whose territory is separated by another state
Exclave: territorial outlier of one state is located within another state.
Enclave/perforated state: surrounds a territory that is does not rule

Relative location: position compared to that of other countries
Land-locked states: lacking ocean frontage and surrounded by other states 

Political Control
- the capital city of a state is usually within its core region (contains densest population and largest cities) and frequently is the very focus of it, dominant not only because it is the seat of central authority but because of the concentration of population and economic functions as well.  Capital city is also the largest (primate city), dominating the structure of the entire country. 
Unitary form: countries with highly centralized governments, few internal cultural contrasts, a strong sense of national identity, and boarders that are clearly cultural as well as political boundaries. 
Federal state: associations of more or less equal provinces or states with strong regional governmental responsibility 
Ecumene: the permanently inhabited areas of the earth. Most important socioeconomic elements. 

Asymmetric Federalism  emerging in Europe, states acknowledge the autonomy aspirations of their several subdivisions and grant to them varying degrees of local administrative control while retaining in central hands authority over matters of nationwide concern. Autonomy is most likely to be granted to regions with the most outspoken residents, who claim that their region is different from the national whole. 

Boundaries of the state: (see slide for diagram) 
3 categories based upon when they originated in comparison with settlement:
Subsequent Boundaries
are those that are drawn after a population has become well established in an area e.g. France
one type of subsequent boundary is a consequent boundary: a border drawn to accommodate existing religious, linguist, ethnic, or economic differences between countries.
Antecedent Boundaries
precede the close settlement and development of the region they encompass e.g. Canada & USA 1782-1846, Antarctica
Superimposed Boundaries
is the converse of Antecedent Boundaries established after an area has been closely settled e.g. India & Pakistan 1948

Subnationalism: a country who’s population is not bound by a shared sense of nationalism but is split by several local primary allegiances suffer from subnationalism. 

State Identity: 
Centrifugal forces: destabilize and weaken a state. 
Centripetal forces: (unifying) bind together the people of a state, enable it to function, and give it strength. On of the most powerful of the centripetal forces is nationalism (an identification with the state and the acceptance of national goals) 

Gerrymandering: dividing an area into voting districts in such a way as to give one political party an unfair advantage in elections, to fragment voting blocks, or to achieve other nondemocratic objectives. 

Hypothetical State’s Conflicts 12 Potential ones:
1) corridor rights for land locked state
2) interpretation of watershed line
3) meandering river which change boundary 
4) median line through inland lake
5) upstream abstraction of water
6) minority group overspill from neighbor state
7) unified homeland for ethnic group
8) seasonal movement of pastoral people
9) internal separatist movement
10) international resource
11) threat to ‘A’
12) artificial seeding of clouds 

Boundaries into Ocean Space
- ‘United Nations Convention on the Law of the Sea’ (UNCLOS), 1982
- The convention delimits territorial boundaries and rights by defining four zones of diminishing control: 
Territorial Sea  up to 12nm (19km) in breadth (width), over which coastal states have sovereignty, including exclusive fishing rights. 
Contiguous Zone  up to 24nm (38km). although a coastal state does not have complete sovereignty in this zone, it can enforce its customs, immigration, and sanitation laws 
Exclusive Economic Zone  up to 200nm (370km), in which the state has recognized rights to explore, exploit, conserve, and manage the natural resources, both living and nonliving, of the seabed and waters. 
High Seas  open to all states
***nm = nautical mile

UNCLOS
INTERNAL WATERS: (Landward of Baselines) Subject to laws of the state. Right of passage may be suspended if vessel a threat to peace, order and security of the state.
TERRITORIAL WATERS: (Seaward of Baselines) Sovereignty extends over waters, seabed and airspace -- not to exceed 12 n. miles,(22.4 km) vessels have right of innocent passage -- this may be suspended temporarily if vessel(s) a threat to state's security.
CONTIGUOUS ZONE: May not extend beyond 24 n. miles (44.4
km) seaward from baselines. State has right to control if a threat exists to security of state or territorial waters. State has right of pursuit into this zone.
EXCLUSIVE ECONOMIC ZONE (E.E.Z.): up to 200nm (370km), in which the state has recognized rights to explore, exploit, conserve, and manage the natural resources, both living and nonliving, of the seabed and waters.

Drama on the High Seas
- This is an actual radio conversation between a United States Navy aircraft carrier (U.S.S. Abraham Lincoln) and Canadian authorities off the coast of Newfoundland in October, 1995.
- The radio conversation was released by the Chief of Naval Operations on 10/10/95 as authorized by the Freedom of Information Act.)

Georges Bank Overview
Georges Bank is an underwater shoal, left behind by retreating glaciers thousands of years ago. The bank, on its northwestern edge, is as shallow as 30 m, and creates a barrier between the Gulf of Maine and the northwest Atlantic Ocean. The topography and position of the bank result in upwelling of nutrient rich waters circulating in the Gulf of Maine. These nutrients, introduced into the sunlit waters over the bank, support very high rates of productivity, including many species of commercial importance. The fish stocks of the bank supported economies on both sides of the Atlantic for three or four centuries. The innovation of the otter trawl and the advent of a very mobile international fishing fleet combined to decimate the fish stocks of Georges Bank in the late 20th century. With stringent fisheries controls in place, some stocks are showing signs of recovery. Others, including the historically important cod, are not.

The Georges Bank
- One of the richest fishing grounds in the world for scallops, haddock, cod, and flounder is the Georges Bank, a 9000- 16200 square-mile (23,300- 42,000 km2 ) expanse east of Cape Cod in the Gulf of Maine. For centuries, Canadians and New Englanders shared the grounds with little conflict. Then the United States in 1976, and Canada a year later, extended their claims over fishing rights in waters up to 200 n. miles (370 km) offshore, creating the basis for a bitter boundary dispute.
- Canada and the United States tried without success to settle the dispute with a treaty providing for joint fishing and management. They eventually agreed to refer the conflict

Conclusion
- The Georges Bank issue reflects many political-geographic concerns: the significance of boundaries to nation-states and their potential to cause disputes, the growing significance of maritime boundaries as states seek both to protect and to exploit the resources of the sea, and the use of international authorities to resolve disputes peacefully.

Canada & USA Arctic Boundary
What happens when Oil and Gas are involved in the Ocean floor?

Beaufort Sea
- Canada's claim in the Beaufort Sea is based on a treaty, concluded between Britain and Russia in 1825, that set the eastern border of Alaska at the "meridian line of the 141st degree, in its prolongation as far as the frozen ocean." Canada's position is that the maritime boundary, like the land border, must follow the 141st meridian straight north.
- The U.S. says "as far as the frozen ocean" means the boundary follows the 141st meridian only as far as the coast; offshore, a general principle of equity requires that every point on the boundary be an equal distance from each of the two adjacent coasts. Since the coastline at the 141st meridian slants southerly from west to east, such an "equidistance line" would give more of the ocean and seabed to the United States. On a map, the disputed area looks like a southward-pointing wedge.

Maritime Boundary Issues: Canada-US – Beaufort Sea Boundary Issue
What happened?
- In 2003, when Washington held an auction for oil and gas leases in the contested area, Ottawa filed a diplomatic protest. In the end, no bids were received, reportedly because energy companies feared the uncertainty around the boundary dispute.

Canada & Denmark’s Dispute
- Read the text at:
- http://en.wikipedia.org/wiki/Hans_Island
- CANADA: It remains our firmly held position that Hans Island constitutes part of Canada’s national territory,” stated Minister Pettigrew. “As longstanding allies, it is our shared objective to lead by example and resolve this matter, which we agree is about the island, and the island only. Minister Møller and I have agreed that our officials should meet soon to discuss how to move toward a resolution of this issue and report back to us.”

- The Hans Island dispute (”Crisis in the Arctic“) obtained worldwide notoriety when it was learned that the territorial fight was being played out in cyberspace.
- It then took an ugly turn as Denmark dispatched the naval cutter ‘Tulugaq’ and Canada flew in a politician, Canada's Defence Minister Bill Graham.

Conclusions
- Geopolitical concerns reduced immediately after the ‘Cold War’
- New concerns are arising as Arctic is perceived/becoming more accessible with climate change
- Key question is accessibility (transportation in Arctic) 
- Existing international agreements weak and fragmented
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Part 1  The Nature of the Atmosphere

The ATMOSPHERE is an envelope of air that surrounds the earth. This is made up of gases. The atmosphere can be said to be the life layer that is a complex zone in which atmospheric conditions exact control on the land surface.
Three criteria for classifying the atmosphere
1. Composition - heterosphere and homosphere
2. Temperature - thermosphere, mesosphere, stratosphere, and troposphere
3. Function - relative to their role of removing most of the harmful wavelength of solar radiation, ionosphere, and ozonosphere.   
- The gases that make the atmosphere can be divided into two groups: Variable and non variable gases. The non variable gases include nitrogen (78%), oxygen (21%), water vapor, ozone, hydrogen, etc. 97% of the atmospheric gasses are concentrated within the first km while the upper limit of the atmosphere is ~10,000 km. The composition of the atmosphere is uniform within the 80 km.   
As one goes up into the atmosphere, the temperature changes and based on the temperature, the atmosphere can be divided into four thermal layers.
Starting from the bottom (i.e., earth's surface) upwards,
Troposphere (12 km),
Stratosphere (48 km),
Mesosphere (80 km), and
Thermosphere.
In between the layers are the three transition zones (tropopause, stratopause, and mesopause). The atmospheric pressure decreases with altitude. The pressure is reduced by 1/30 of itself for every 275 m rise.
Pressure is given as Force/area or simply put weight/area. Use the mountain climbers experience and cooking to illustrate change in pressure with height.   
Note that the various gases are important. Nitrogen supplies the nitrogen needed by plants by lightning converting nitrogen into forms that the plants can use. Also without the presence of nitrogen, there will spontaneous combustion of earth materials. Oxygen is used by humans and animals.
Water vapor is important as it provides rain, snow sleet, hail and helps to insulate the earth from the sun's rays. Carbon dioxide is a greenhouse gas. Stress the input by us. Ozone occurs naturally in the stratosphere and helps to protect us from harmful ultra violet radiation from the sun. Depletion of the ozone layer can lead to increase in skin cancer, reduction in crop yield, and killing of certain aquatic life form.

Variant Gases:
- The so called "variable gases" are those present in small and variable amounts. These include carbon dioxide, methane, ozone, water vapor, and particulates among others. Even though they represent a tiny portion of the atmosphere as a whole, they exert a great control over our environment.

Atmospheric Composition:
- Two broad regions can be identified using air composition as a means to subdivide the atmosphere. The heterosphere is the outer most sphere where gases are distributed in distinct layers by gravity according to their atomic weight. Extending from an altitude of 80 km (50 mi), the lightest elements (hydrogen and helium) are found at the at the outer margins of the atmosphere. The heavier elements (nitrogen and oxygen) are found at the base of the layer.
- The homosphere lies between the Earth's surface and the heterosphere. Gases are nearly uniformly mixed through this layer even though density decreases with height above the surface. The only exceptions is the "ozone layer" from 19 to 50 km (12 to 31 mi) and near surface variations in water vapor, carbon dioxide and air pollutants.

The Atmosphere:
- Our atmosphere is a dynamic mixture of gases that envelop the Earth. Two gases, nitrogen and oxygen, make up most of the atmosphere by volume. They are indeed important for maintaining life and driving a number of processes near the surface of the Earth. Many of the so called "minor gases" (known here as "variable gases") play an equally important role in the Earth system. These gases include those that have a significant impact on the heat budget and the availability of moisture across the Earth. The atmosphere is not a homogeneous mass of gases, but has a layered structure as defined by vertical temperature changes. 

Impurities:
- Impurities are substances inside a confined amount of liquid, gas, or solid, which differ from the chemical composition of the material or compound

Vertical Zones in the Atmosphere (Layers):
1) TROPOSPHERE  This is the layer of the atmosphere closest to the Earth's surface, extending up to about 10-15 km above the Earth's surface. It contains 75% of the atmosphere's mass. The troposphere is wider at the equator than at the poles. Temperature and pressure drops as you go higher up the troposphere.  
The Tropopause: At the very top of the troposphere is the tropopause where the temperature reaches a (stable) minimum. Some scientists call the tropopause a "cold trap" because this is a point where rising water vapour cannot go higher because it changes into ice and is trapped. If there is no cold trap, Earth would loose all its water!  The uneven heating of the regions of the troposphere by the Sun causes convection currents and winds. Warm air from Earth's surface rises and cold air above it rushes in to replace it. When warm air reaches the tropopause, it cannot go higher as the air above it (in the stratosphere) is warmer and lighter ... preventing much air convection beyond the tropopause. The tropopause acts like an invisible barrier and is the reason why most clouds form and weather phenomena occur within the troposphere.
The Greenhouse Effect: Heat from the Sun warms the Earth's surface but most of it is radiated and sent back into space. Water vapour and carbon dioxide in the troposphere trap some of this heat, preventing it from escaping thus keep the Earth warm. This trapping of heat is called the "greenhouse effect".
2) STARTOSPHERE This layer lies directly above the troposphere and is about 35 km deep. It extends from about 15 to 50 km above the Earth's surface. The lower portion of the stratosphere has a nearly constant temperature with height but in the upper portion the temperature increases with altitude because of absorption of sunlight by ozone. This temperature increase with altitude is the opposite of the situation in the troposphere.  
The Ozone Layer: The stratosphere contains a thin layer of ozone which absorbs most of the harmful ultraviolet radiation from the Sun. The ozone layer is being depleted, and is getting thinner over Europe, Asia, North American and Antarctica --- "holes" are appearing in the ozone layer.
3) MESOSPHERE  Directly above the stratosphere, extending from 50 to 80 km above the Earth's surface, the mesosphere is a cold layer where the temperature generally decreases with increasing altitude. Here in the mesosphere, the atmosphere is very rarefied (containing less oxygen than usual) nevertheless thick enough to slow down meteors hurtling into the atmosphere, where they burn up, leaving fiery trails in the night sky.
4) THERMOSPHERE  The thermosphere extends from 80 km above the Earth's surface to outer space. The temperature is hot and may be as high as thousands of degrees as the few molecules that are present in the thermosphere receive extraordinary large amounts of energy from the Sun. However, the thermosphere would actually feel very cold to us because of the probability that these few molecules will hit our skin and transfer enough energy to cause appreciable heat is extremely low.

The tropopause is the boundary between the troposphere and the stratosphere. It signifies the change in the environmental lapse rate from a positive (in the troposphere) to a negative (in the stratosphere). It is where the most abrupt change in environmental lapse rate occurs.

The greenhouse effect is a process, and can be best explained online. See this resource: 
http://www.climatechange.gc.ca/default.asp?lang=En&n=1A0305D5-1

The ozone layer exists within the stratosphere containing very high levels of ozone. It is a layer that absorbs over 95% of the suns most high frequency energy, so you can imagine why a hole in it (as we so often hear) is very harmful to organic life. 

- Energy moves in the climate system from one form to another. Particularly important in the climate system is the transfer of thermal energy within and between the different components of the climate system. Thermal energy or heat can move from one place to another in three different forms:
Conduction: The spreading of heat through molecular vibrations. This form of heat transfer requires the presence of matter and can occur in solids, liquids, and gases. In the climate system conduction occurs mainly over small distances. In the atmosphere and oceans it is taken over by advection and convection.
Advection/convection: The spreading of heat in fluids and gases through the flow of matter from one place to another. Advection occurs in the horizontal plane and convection in the vertical. In the climate system these forms of heat transfer are manifested in the motion of the atmosphere and ocean, on both local and global scales.
Radiation: The transfer of energy through electromagnetic waves. This form of energy transfer does not require the presence of matter to occur. In this form energy can travel through empty space from the Sun to the Earth and other planets in the solar system. Radiation also occurs within the climate system between the earth's surface and the atmosphere, and within the atmosphere and ocean.
All forms of heat transfer move heat from one body to another of from one part of a system (such as the climate system) to another. Heat always moves from where the temperature is relatively high to where it is relatively low. This is true for any form of heat transfer.

albedo (that is, albedo = reflectivity) and is expressed as a fraction. The albedo of Earth depends on the geographical location, surface properties, and the weather (can you tell from Figure 7 which has higher albedo, the land or the ocean?). On the average however, the Earth's albedo is about 0.3. This fraction of incoming radiation is reflected back into space. The other 0.7 part of the incoming solar radiation is absorbed by our planet.

Wien's displacement law says that max wavelength = a/T   a is constant  (a= 2897)
This means that temperature of the object determines the quality of the radiation (wavelengths) that it emits. So an object that is cool like the Earth would emit longwave energy and something like the Sun that is hot will emit shortwave radiation.

The Earth's Atmosphere
•  Atmo - Vapour	Sphaira - sphere
• An envelope of gases that is intimately related to all aspects of the earth's surface which stretches from the surface of the earth to 10,000+ km (6000+ miles) into space.
- Atmosphere has no outer boundary, just fades into space. Dense part of atmosphere (97% of mass) lies within 30 km of the Earth (so about same thickness as continental crust).
- Over 90% of the earth's air mass lies below 10km.
- 50% of the total atmospheric mass is within the lowest 5 km

- Atmospheric gases rapidly decrease with increasing
distance from the surface

Composition: 
- Thus, the present composition of the atmosphere is 79% nitrogen, 20% oxygen, and 1% other gases.

Mean Free Path
• Distance a molecule travels before hitting another molecule.
• At sea level free path is 0.1 um
• At 100 km elevation free path is 16 cm
• At 160 km elevation free path is

Lapse Rate: the rate of temperature change with altitude in the troposphere averages about 6.4 degrees per 1000 meters 
Example: plane flying at an altitude of 9100 meters is about 56 degrees colder than ground temperature (6.4x9.1=about 56)
Temperature Inversion: air at lower altitudes is cooler than air aloft 
- air is heavier and air pressure is higher closer to the earths surface
- for equal amounts of cold and hot air, the cold air is denser (ie, this is why hot air balloons filled with light air can rise into the atmosphere. A cold morning is characterized by relatively heavy air, but as afternoon temperatures rise, air becomes lighter)
Barometers: used to record changes in air pressure
- think of air as a liquid made up of two fluids with different densities, one light and one heavy (gasoline and water). If fluids are poured into a tank at the same time, the lighter fluid will rise (gas) and heavy will move to bottom (water), representing the vertical motion of air. The heaver liquid spreads out horizontally along the bottom of the tank, becoming the same thickness everywhere. 
- the greater the differences in air pressure between places, the greater the wind
Isotherms: lines of equal temperature
- at a given latitude, water areas are warmer than land areas in the winter and cooler in summer 

Convection System:
- results when surface-heated warm air rises and is replaced by cool air from above. 
- as warm air rises, it cools and can become supersaturated, resulting in precipitation
ie) land and sea breezes. During the day, warm air over the land rises vertically, only to be replaced by cooler air from the sea. At night, the opposite occurs; the water is warmer than the land, which has reradiated much of its heat, and the result is a land breeze towards the sea.

The Coriolos Effect
- when winds move from high pressures to low pressures, wind veers towards the right of the direction of travel in the Northern Hemisphere and toward the left in the Southern Hemisphere.  

- Weather is a moment’s view of the lower atmosphere, whereas climate is a description of typical weather conditions in an area or at a place over a period of time. 
- Troposphere: the lowest layer of the earth’s atmosphere
- Axis of the Earth (imaginary line connecting North and South pole) always remains in the same position, it is tilted about 23.5 degrees away from the perpendicular 

	- The troposphere is the layer closest to the Earth, approximately 11km high. 
Weather occurs only in the troposphere because it is this layer that contains 
most of the water vapour. Weather is the way water changes in the air, and so 
without water there would be no clouds, rain, snow or other weather features.

Part 2  The Nature of Inputs and Outputs of Energy 

Atmospheric Processes
Nature of the atmosphere	
Physical properties, air density changes with elevations
Non variant gases
Variant
Impurities
INPUTS AND OUTPUTS OF ENERGY
Radiation
Traveling as waves
Can also be considered particles
Wavelength is what differentiate the type of waves
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Temperature dependent K( kelvin degrees)
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Earths sources of energy is radiation from the sun
Energy from sun drive processes
The Sun
Outweighs everything
Energy comes from sun
Ball of gas, that rotates at different velocities
How dense the gas of the core of the sun, is 8x denser then gold
Mostly hydrogen gas- also some helium
Sun goes through semi regular, increase density and decreasing density
High energy period of the sun
During high period of out, lots of sun spots
Sun spots,
Rep energy ?
Dark and cool
Appear in groups that form over hours
More sunspots means more energic sun
Last for several weeks
Watch the rotation of the sun by watching the sunspots move
Conclusion 27days
Physical block the image of the sun to view …
Using sattlietes
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Sun omits most visible energy 
Earth receives energy from sun and  its omitted then put  back into space
Mass is converted into energy
Solar Evolution
4.5 billion yrs old
Gets hotter and hotter-luminosity  has 
Earth is receive more energy the it was 4.6 billion yrs ago
Earth energy will continue to increase
Will become hotter n hotter over time

Shortwave radiation emitted from the sun 
Short wave radition absorbed by earth 
Longwave radiation emmited from the earth
= balance
Radiation
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T-stefan Boltzmann law
K-kelvin degrees
As we increase the temperature the 
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Waveletghs
Hotter objects emits more energy
Sun emits a lot of energy- in the disable part of spectrum
Quantity and quality are both temperature dependent
Graph-  blackbody
Blackbody- perfectly absorbs energy (emissivity)
As a objects get hotter, wavelength gets shorter and peak gets higher*****
As an object becomes hotter the quality of the ……………..
Gases in the atmosphere selectively absorb a variety the shorter wavelengths of solar energy
Wavelength of visible light, can be seen close to the ground
Physically see this light
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Water vapour-selectively absorbs 
All gases together- atmosphere graph
Only a few windows where atmosphere is emitted
Atmosphere selectively absorbs energy??
Earths surfaces is much warmer then it should be-30de
Review
Warmer the temp 
Quality of 
Max wavelength=a/T a is a constant ( a=27,,,
Radiation
Radiation passing through a unit area is inversely proportional to the square of the distance
1/d2
One over distance squared
Is sun directly above us- energy is concentraded
If sun beam the goin other way-  take longer time to be distributed
Earth sun distance does not determine our season*
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Sun changes its output overtime
Solar constant
Now called total solar irradiance
Thermodynamics
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1) energy can be transformed but not destroyed
2) system trens toward equilibrium, that is,a random distribution of energy-entropy
3) heat can never pass spontaneously from colder to a hotter body; energy moves down the energy gradient
Energy follows to hot things to cold things
Energy drives all processes
Energy is a result in work being done
Rivers,atmosphere,oceans and biomass
Ex.crop growing
Miner expection-chemical process
Greenhouse Effect
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Natural process
Humans- made the atmosphere thicker
Making surface warming but adding greenhouse gases
Problem
As earth moves around the sun- gives rise to our seasons
Analemma- reps sun at different point over the course of the year
Figure 8
Position of sun changes-with season
Winter sun is lower in sky

How much energy from the sun is distributed over the course of the year
Solar radiation of the pole
How much energy the atmosphere would revevice in the different months of the year
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We are Closer to the sun in jan then in feb
At the equator-400wats
At same time of year the north pole is getting over 500wats
North pole is getting more energy
24hrs of sunlight at north pole
Summer- 12hrs of sunlight at the equator
Earths energy receipt
Energy coming and going
Energy flows
Atmosphere reflects and absorbs incoming insolation
Atmosphere and ground absorb about 68%
Earth’s aldedo about 32%- shortwave radiation that is reflected and lost
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Energy gets absord or reflected
1/3reflected
2/3 absorbed
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Sensible heats
The heat that you feel;the temperature of a body
Latent heat
The amount of energy released or absorbed by a substance during a change of phase
Solid>liquid>gas
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When water changes staes large amounts of energy are absorbed or released by that phase. With liquid water 1 cal od energy is required to change 1 gm of water,1 degree Celsius
Some use water vapour- as deposition
Must add 80cals into 1gram of water to make it ice
Water vapour gives rise to water

Energy Transfers Mechanisims
Radiation-electromagnetic waves
Conduction-transfer of geat from molecule to molecule
Convection-physical movement of substances ( vapour/liquids)
Advection-horizontal movement of air/water
Across surface
Global energy transers
Energy movement from equator towards poles
Horizontal transfers of sensible heat by warm air masses and ocean currents
Transfers of latent heat in the form of atmosphereic moisture
Net Radiation
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Rn-net radiation- how much radiation is available
 Q direct insolation- shortwave radiation from sun
q diffuse radiation- doesn’t directly come from the sun
6-albedo
1=longwave incoming- coming to ground
1-longwave outgoing- leaves the ground
Albedo
Reflectivity 
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Dark roff- gets hotter then a lighter color ruff WHY????


Changing in net radiation during a day
Sun rises, shortwave radiation rises
Effect of land/ water on temperature
Land
No mixing 
penetration low 
low specific heat
low evaporation
rapid heating
more radiation loss
Water 
Mixing high
Penetration high
High specific heat
High evaporation
Slow heating
Less radiation loss
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The effects of heating and cooling of the atmosphere
Atmosphere is highly complex system
Heating or cooling will cause changes in
Humidity
Air stability
Condensation and evaporation
Pressure changes
Cloud formation
Storms (energy release mechanism)



Part 3  Adiabatic Process

Adiabatic Process
- adiabatic changes in temperature occur due to changes in pressure of a gas while not adding or subtracting any heat
- pressure, volume and temperature of a gas are all related to each other (PV/T=K), if you expand the gas the temperature decreases and gets cold 

Vertical Air Movement
- Environmental Lapse Rate (ELR)
- stationary column of air (air is not going up and down, but a thermometer) 
- air temperature as we move away from the ground
- generally warm near surface and declining with altitude
- rate (on average) 6.4 degrees Celsius/1000 meters in troposphere (generally warmer on surface, then generally becomes cooler and cooler) 
- it in NOT CONSTANT
- temperate inversion: opposite – warming temperature with increase in altitude 

Moving Air
- will cool at the Dry Adiabatic Lapse Rate (DALR)
- Gas laws PV/T=K (constant), a change in pressure gives rise to a change in temperature
- Rate is 10 degrees Celsius per 1000 meters (actual 9.8 degrees per 1000 meters)
- air is dry – air is not saturated (saturated air occurs when the air cannot hold anymore moisture, becomes denser, snow, rain) 

• if condensation is occurring i.e. air is saturated
• air will cool at the Saturated Adiabatic Lapse Rate -SALR It is also called MAR (moist adiabatic rate)
- Rate is variable but less than DALR less than 10 degrees/1000 meters  
• depends on temperature - why?

SALR
- In a saturated air parcel, latent heat of condensation is liberated as sensible heat, which reduces the adiabatic rate of cooling
- The release of latent heat may vary (depends on temperature), which affects the SALR. The SALR is much lower than the DALR in warm air, whereas the two rates are more similar in cold air 

Humidity 
- Absolute Humidity (physical amount of water in the air)
the amount of water vapour (kg) in a mass of air (kg) or volume (cubic meters) of air
- Relative Humidity (14 grams is the saturation level) (defines in terms of temperature, the amount of vapor the air can hold is based on the temperature) 
is defined as the ratio of the partial pressure of water vapour in a parcel of air, to the saturated vapor pressure of water vapour at a given temperature 
Relative humidity is not a direct measurement of water vapour; rather, it is expressed as a percentage of the amount of water vapour that is actually in the air (content), compared with the maximum water vapour the air could hold at a given temperature (capacity) (RH%= absolute humidity / water-vapour holding capacity x100) 
This means that relative humidity can change by either, a change in the amount of water vapour in the air (absolute humidity), or by a change in the air temperature that affects the capacity of the air to hold moisture 
Relative humidity goes up and down with the temperature. Doesn’t change by us adding or taking away water in the air (dew on grass in summer, comes from water vapour condensed by the air, the air reached saturation)

- The capacity of air to hold water is related to the temperature of the air, because the vapour pressure increases with air temperature (look at diagram) 
- what happens at the surface (evaporation/condensation) 
- warm air holds more water vapor than cold air (even though the air cant hold things, it is the pressure) 

Humidity  Dew Point 
- the temperature at which a given mass of air becomes saturated. In other words, air is saturated when the dew point temperature and the air temperature are the same 
- temperature in which saturation occurs
- Extreme dew points: A dew point of 35 degrees was reported in Dhahran, Saudi Arabia at 3 p.m. July 8, 2003. The temperature was 42 degrees, resulting in an apparent temperature or heat index of 80 degrees 

Snowflakes: how many points? Molecular structure of water, determines the shape, the temperature of the air and water temp for the snowflake to grow 

Stable/Unstable Air
· points to remember about stability in air:
air always rises or falls at the DALR (air can cool at DALR) or SALR (air can cool at the SALR, cant get warmer at the SALR)(moving air is always going to cool or heat up at the DALR or SALR)
NEVER at the ELR (environmental lapse rate air) because it is stationary air, not moving air 
Stable air is falling air 
Unstable air is rising air 
To test for stability compare moving air to the ELR (some air can rise, the rest of the air can be stationary aka falling) Example: air in hot air balloon is stable (it rises), compared to the air outside the balloon 
If moving air is colder than ELR then air will fall (stable)
If moving air is warmer than ELR then air will rise (unstable)

Part 4  Atmospheric Circulation and Winds

Atmospheric Circulation and Winds
- always in motion
- striving to remove the imbalance in temperature and pressure 
- behave under Newtown’s Laws of Motion 

Newton’s Law of Motion
- First law “A body continues to maintain its state of rest or of uniform motion unless acted upon by an external unbalanced force.” Newton’s first law is often known as the law of inertia
- Second law “F=ma (force = mass times acceleration): the net force on an object is equal to the mass of the object multiplied by its acceleration”
- Third law “To every action there is an equal and opposite reaction”

Forces Acting on the Air
• Two opposing forces which act on a vertically moving parcel of air are an upward buoyant force and a downward gravitational force.
- Gravity is holding the earth in place 
• Pressure Gradient Force (PGF)  pressure that pushes the gas away. Balance between gravity pushing down, and pressure pushing it away 

PGF and CF
• PGF- Pressure Gradient Force
• CF - Coriolis (Force) Effect (occurs because the earth is rotating) (does not occur along the equator, stronger the effect towards the poles, 0 degrees at equator, max of 90 degrees at poles) (right angle direction of motion)
• Moving objects on the surface of the Earth experience a Coriolis force, and appear to veer to the right in the northern hemisphere, and to the left in the southern hemisphere.
- lines are curved, but move in straight line. Curved because the Earth rotating

Global Circulation (terms that have to do with winds)
• Hadley cell  occurs in the Tropics. Air rises, move away from Earth surface, rises and get converted North, air cools, and than it falls back down to the Earth (descends downwards), then it returns back to the equator and rises again. 
• ITCZ, NE / SE Trades, Westerlies, Polar Easterlies%
• Low / High pressure systems% 
• Air masses

Mount Washington  “home of the world worst weather” 

Atmospheric Processes  Part 6

MLC (mid latitude cyclones) Tracks: 
- Tracks shift south in winter along polar front.
- Note areas of MLC formation
- Polar jet stream occurs between contact of different air forces 
- Winter pattern occurs further south, during summer the contact between cold and hot air is further north 

Thunderstorm
- develops because there is an electrical charge that develops in a cloud, formed by winds moving up and down in a cloud 
- upper levels of electrons in clouds have positive charge
- middle and low generally have negative charge 
- charges get separated in a thunderstorm cloud 
- often positive charges in precipitation 
- strongest negative charge at -15 degrees 

- negative ions from upper atmosphere attracted downward to positively charged cloud top 
- positive surface charges swept aloft 

Tropical Cyclone: Hurricane (look at diagram) 
• Low pressure systems 
• Develop over warm water (27 – 28 degrees for temp of water in order to develop) 
• Depression to Storm to Cyclone
- as pressure gets lower, and wind starts to rotate, you get a hurricane
- to measure the strength, you measure how low the air pressure is 
Tropical Depression:
 Winds near the center are constantly between 20-34 knots (33-36 km per hour)
Tropical Storm:
- Once a tropical depression has intensified to the point where its maximum sustained winds are between 35-64 knots, it becomes a tropical storm. It is at this time that it is assigned a name (used to only be female names). During this time, the storm itself becomes more organized and begins to become more circular shape. 
Hurricane: 
- As surface pressures continue to drop, a tropical storm becomes a hurricane when sustained wind speeds reach 64 knots (121 kph). A pronounced rotation develops around the central core. 

- Hurricanes are cyclones that develop over the warm tropical oceans and have sustained winds in excess of 64 knots (121 kilometers/hour). These storms are capable of producing dangerous winds, torrential rains and flooding, all of which may result in tremendous property damage and loss of life in coastal populations.
- Hurricane winds blow in a large spiral around a relative calm center known as the "eye." The "eye" is generally 30 to 50 kilometres wide, and the storm may extend outward 700 kilometres. As a hurricane approaches, the skies will begin to darken and winds will grow in strength. As a hurricane nears land, it can bring torrential rains, high winds, and storm surges. A single hurricane can last for more than 2 weeks over open waters and can run a path across the entire length of the Atlantic Ocean.

- Hurricanes, typhoons and cyclones are the same in tropical cyclones 

- To get rotation, it has to be north and south of the equator, not north? 
- wherever air is rising, that is where precipitation is occurring 

Tornadoes
Where?  USA has most tornadoes, some common in South Western Ontario in Canada 
When?  plotting how frequent, most common in spring and summer. You get the greatest temperature range with warm and cold air masses
How do they form?  Have to have rotation of air. Have to have differential speeds with ground and air. Have spinning air lifted up (have up drafts or heating of ground), the rising air and rotation is still occurring and being uplifted and turned on its end. 
- Movement is low when it’s really large and rotating, when you bring it inwards, the rotation speeds up 
- it is not a tornado until it hits the ground
- the strongest tornadoes are the largest in size
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El-Niño ENSO
ENSO El-Niño Southern Oscillation

El Nino
• The term El-Niño means ‘Christ Child’ and was first used by Peruvian fishermen in the late 1800’s to describe the warm current appearing off the western coast of Peru around Christmas time.
• El-Niño describes the warm phase of a naturally occurring sea surface temperature oscillation in the tropical Pacific Ocean

ENSO
• Shifting in pressure and wind direction in the Pacific is the Southern Oscillation
• Southern oscillation refers to a seesaw shift in surface air pressure at Darwin, Australia and the South Pacific Island of Tahiti. When the pressure is high at Darwin it is low at Tahiti and vice versa.
• Worldwide effects on temperature and precipitation
• Strongest ENSO 1997-1998 and 1982-1983

“Normal” Conditions
- winds moving across pacific ocean, rising air, subsiding air/high pressure air

El-Nino Condition
- high pressure, rising air, low pressure, warmer air being pushed to the eastern part of the pacific ocean

La-Niña (aka ‘Girl Child’) 
• Surface water temperature in the central and eastern Pacific cool to below normal (>0.4 degrees C) called La-Niña

Southern Oscillation Index
• The cyclic warming and cooling of the eastern and central Pacific leaves it's distinctive fingerprint on sea level pressure
•When air pressure measured at Darwin is compared with pressure measured at Tahiti, the difference between these two can be used to generate an "index" number
• A positive number indicates a La-Niña (or ocean cooling), a negative number indicates an El- Niño (or ocean warming).

Effects of ENSO
• Worldwide droughts in South Africa, India, Australia and Indonesia
• Strong Hurricanes (Typhoons) in the Pacific
• Flooding in the US southwest, Ecuador, Chile, and Peru
• 97-98 ENSO costs exceed $80 billion, 300 million people displaced, and 30,000 deaths

CLIMATE

Climate Definition
- climate is not weather but is related to weather 
• Climate is the characteristic condition of the atmosphere near the earth’s surface at a given place or over a given region.
• “Average weather”
• Weather observations accumulated over many years
• The ranges or departures of weather observations from the mean

Climate Data
• Physical components of climate 
– Radiation, Cloud Cover and Type 
– Sensible Heat, Relative and Specific Humidity 
– Barometric Pressure, Winds (force and direction) 
– Dew Point, Precipitation (type and intensity)
 – Evaporation, Cyclones and Anticyclones 
– Frequency of Frontal Passages

Factors Affecting Climate
• Latitude ; Altitude 
• The distribution of land and sea 
• The nature of ocean currents 
• The distribution of mountain barriers 
• The pattern of prevailing winds
• The location of centers of high and low pressure

Classification Problem
• How to devise a meaningful system? 
• Select categories of available information that
correlates closely with the needs of life 
• Use those categories to define and delineate
regional classes of climate
• The regional units of climate should reflect the controls of the atmosphere on life
• System would show the opportunities and constraints that the atmosphere imposes on humans

Koppen (A type climates are found in tropical places that are always warm and humid) 
• Tropical Humid Climates A:
• Tropical wet Af 
• Tropical dry winter Aw 
• Tropical monsoon Am (excessively wet in summer)

Koppen
• Humid Mild Winter Climates C:
• Subtropical humid Cfa 
• Midlatitude marine Cfb -Cfc 
• Subtropical dry winter Cw
• Mediterranean Cs

Koppen
• Humid Severe Winter Climates D:
• Humid continental with hot summers Dfa - Dwa
• Humid continental with warm summers Dfb-Dwb
• Subarctic Dfc Dwc Dfd Dwd

Koppen
• Polar Climates E 
• Tundra ET 
• Icecap EF

Koppen
• Dry Climates B 
• Semiarid BS 
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• Arid BW

Soil Erosion 
- Definition: the wearing away of the land surface by running water, wind or ice
Deflation = wind erosion of soil 
- Soil erosion is mainly affected by water and to a lesser extent to wind
- To understand soil erosion you must first understand how water and soil interact 
- 3 different agents that cause soil erosion (wind, water is the most important agent and does the most work on the landscape, and moving ice, fourth way that is not natural is human beings) 

Infiltration Capacity
· The maximum rate of movement of water cm/hour
· Varies from being very low to very high
· Measurement of how much water can get into soil in a certain amount of time
· Key to understanding what happens to water, if it is low the water goes along the surface, it can erode and do work when it is low. 
· Moves by over land flow, moves into soil by diffusion, then moves in the soil by transmission

Factors Affecting Infiltration
• NATURE OF SURFACE 

• 1) Porosity 
 Pore space  can be filled with air and water, if soil is sandy pore spaces are larger than if soil is clay like, sandy soil allows water to move into it because pore spaces are larger
 Sand large size
Clay small size 
• 2) Permeability  pore spaces are linked together
ability to transmit water 
linked pores
• 3) Vegetation and Organisms 
high with many roots 
earthworms many channels

Factors Affecting Infiltration
• NATURE OF WATER INPUT 

• 4) Rainfall Intensity  intense rainfall in a short period of time
how much rainfall in an hour
• 5) Rainfall duration  if it rains for a long period of time, soil becomes saturated, pores are filled up with water
 number of hours of rain
• 6) Time since last rain

Factors Affecting Infiltration
• SEASONAL 

• 7) Seasonal factors 
winter frozen ground  water cant get into soil
summer dry soil  surface is powdery and wont let water in 

Significance of Soil Erosion
• ) Surface soil removed  surface gets lower and lower as erosion occurs, fertile soils at surface
• ) Loss of natural fertility 
• ) Fines removed first highest fertility  fines hold nutrients for plants/soils
• ) Many farmers are cultivating subsoils  less fertile, economic cost 

Significance of Soil Erosion  Results 
• ) Marginal farmland increase 
• ) Fertilizers increase 
• ) Cost of food production increase 
• ) Water quality decrease 
• ) Reservoir capacity decrease

Significance of Soil Erosion  Soil Erosion and Land Use 
• ) Deforestation 
• ) Crops and agriculture practices 
• ) Grazing 
• ) Urbanization

Significance of Soil Erosion  Factors Influencing Soil Erosion 
• ) Vegetation (most important) 
• ) Soil Type (texture) 
• ) Slope size (length and inclination)
• ) Rainfall (frequency and intensity)

Soil Water System 
• Hygroscopic water: 1 molecule thick layer 31 to 10,000 atmosphere - vapour movement only
• Capillary Water (water that can move in the pore spaces)- 31 to 1/3 atmosphere
• Field Capacity (vary depending on soil texture, reached when water flows through the system, i.e., when you water a plant and eventually water is leaking out the bottom that means field capacity has been reached)- ~1/3 atmosphere pressure 
fine soils and high organic soils have higher field capacity
• Gravity Water (moves under the influence of gravity, in soil) flows with gravitational gradient < 1/3 atmosphere pressure

- Wilting point: varies on the plant (15 atmospheres is considered the wilting point)


Universal Soil Loss Equation
• A= R * K * S * C * P 
• A = Soil Loss (Tons/Hectare/Year)
• R =	Rainfall  Erosion Index (frequency and Intensity) 
• K = Soil Erodibility  how easy it is to erode the soil, soil texture plays an important role
• S = Slope (length and inclination) 
• C = Plant Cover  how much of the surface is covered in vegetation
• P = Erosion Control Practice  what type of things to we do to the land to reduce erosion 
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- Rills come together to form Gully’s

Definition
• Economic geography is the study of the location, distribution and spatial organization of economic activities across the Earth
• The branch of geography concerned with the production and distribution of commodities
• Therefore, economic geography is concerned with ideas about the location of economic systems


Key Players
• Adam Smith 1723 – 1790 
• Supply and Demand  free market
• Free enterprise capitalism 
• invisible hand of the market (talked about this in his book, market determines how much is produced and what price, “invisible hand of the market”)

(Diagram/3 graphs in slides)
a) Supply Curve  the higher the price the more product will be produced
b) Demand Curve  if the price is really high, then the quantity demanded is low, when price drops the demand increases 
c) Market Equilibrium  when you put Supply Curve and Demand Curve together, where they meet is the market, economics

• David Ricardo 1772 – 1823 (third child of 17) 
• the ‘dismal science’ 
• natural wage set by costs of subsistence (you cant work for anything less than your cost of subsistence – food and shelter- or else you will die)
- different areas or countries have advantages over others. 
• Theory of comparative advantage. If a country could produce everything more efficiently than another country, it would reap gains from specializing in what it was best at producing and trading with other nations 

Iron law of wages
• Wages were determined by scarcity and the costs of subsistence. An increased demand for labor brings forth in the long run, workers receive a "natural wage" set by the Costs Of Subsistence. This was the iron law of wages, which led to the conclusion "that not only was compassion wasted on the working man, but it was damaging.
• It might raise hopes and income in the short run. But it accelerated the population increase by which both [employers and employees] were brought down. And any effort by government or trade unions to raise wages and rescue people from poverty would similarly be in conflict with economic law, be similarly frustrated by the resulting increase in numbers.

• Karl Marx 1818 –1883 
- capitalism is doomed 
- conflict 
moral
sociological
economic
- labour theory of value (labour played a very important role in economic system that was not rewarded for its input, unfairly rewarded) 

Karl Marx 
• Marx’s economic doctrine
• CAPITALISM buying in order to sell again in order to make a profit
• PROFIT the boss profit is surplus value 
• BOSS EXPLOITS WORKERS: 
• “BOURGEOISIE” Class exploits
• “PROLETARIAN” Class that works 

- we have capital and labour, the two come together to make a product, workers are being exploited, profit goes to capital, two things work together to make a product but only the profit goes to one worker

To End exploitation (Marx)
• CLASS STRUGGLE (between the bourgeoisie and proletarian)
• PROLETARIAN REVOLUTION
• “Workers of the world unite”, “You have nothing to lose but your chains” 

• HISTORICAL MATERIALISM 
• History is made by people not by destiny or God 
• Materialism is the economic basis of society
• How a society produces in order to survive

MODE OF PRODUCTION:
- Primitive Community - hunt and gather (Swidden farming if you farm something)
- Slave State
- Feudal State 
- Capitalism 
- Socialist Society (everyone would be equal and the same and own means of production, a fair society) 

MEANS OF PRODUCTION:
• Land (who owns the land)
• Labour 
• Capital (wealth or money, machinery, buildings, etc.)
RELATIONS OF PRODUCTION
• Who owns it? 
• Divisions of labour 
• Power

• MARXISM ASSISTS US TO ASK TOUGH QUESTIONS ABOUT OUR SOCIETY
• Criticism and a critical eye

Das Kapital (a book Marx’s wrote) 
• The worker becomes all the poorer the more wealth he produces, the more his production increases in power and range. The worker becomes an ever cheaper commodity the more commodities he creates. With the increasing value of the world of things proceeds in direct proportion to the devaluation of the world of men. Labour produces not only commodities; it produces itself and the worker as a commodity -- and does so in the proportion in which it produces commodities generally.

• The bourgeoisie cannot exist without constantly revolutionizing the instruments of production, and thereby the relations of production, and with them the whole relations of society. Conservation of the old modes of production in unaltered form, was, on the contrary, the first condition of existence for all earlier industrial classes. Constant revolutionizing of production, uninterrupted disturbance of all social conditions, everlasting uncertainty and agitation distinguish the bourgeois epoch from all earlier ones.

Developing a Economic Mindset
• Economic geographers identified economic problems and analyzed them in their own value terms.
• The way we think about and analyze economic problems also depends on our world view
• We can recognize three competing viewpoints: conservative, liberal, and radical 

The Conservative Mindset
• Conservatives are convinced that a capitalist free enterprise economy allows individuals to achieve maximum personal liberty and material well being 
• Market mechanisms of demand and supply work to satisfy consumer preferences.
• The role of government in society should be limited to the maintenance of law and order so that capitalism can operate freely.
• Fewer government regulations and programs would solve many national and international problems.

The Liberal Mindset
• Liberals share with conservatives a faith in capitalism.
• Unlike conservatives, however, they place great emphasis on individual equality and social justice 
• The state must intervene on behalf of every citizen whenever market mechanisms fail to meet basic human needs.
• Western powers must be prepared to assist the world's poor.

The Radical Mindset
• Radicals maintain that scholars must look at Marxist theory to interpret economic problems.
• Radicals criticize conservatives and liberals because their analyses do not go the root of problems.
• They argue that the dynamics of socioeconomic organization in capitalist societies produce particular kinds of class and institutional structure 
• Classes and institutions formed by the capitalist mode of production "explain" a particular set of social problems that cannot be solved without changing the form of socioeconomic organization.
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Conservative (Role of State)  only police power to maintain law and order so market can work freely
Radical (Human Nature)  people are naturally productive and cooperative 
Radical (Social Change)  Revolutionary change through mass movement to transform society’s structure and values 

Von Thunen 
Location Theory
• Von Thunen 1826 Germany The Isolated State 
• 4 Assumptions
1) Single urban market, flat plain with an uniform environment, free exchange of all goods and services 
 2) State's economic system is freely competitive, max. profits with supply and demand.
 3) All land is equal in terms of on site production costs and productivity per unit area.
 4) one mode of transportation equal in all directions 

(Von Thunen Location Theory Diagram/Graph)
- milk, corn, cattle
- y-axis is economic rent $
- x-axis is distance from market
- make most profit by producing milk at 1 km
- corn makes the most profit at 6 km
- milk would be negative, lose money because it would cost more to ship milk at 6km 
- where milk and corn intersect is the division, same with corn and cattle, dividing 3 zones (milk zone, corn zone, cattle zone) 

Economic Activities 
1) Primary Activities  resource extractive industries
agriculture
mining
forestry 
gathering industries 
2) Secondary Activities 
manufacturing
processing
construction
power production
3) Tertiary Activities i.e.) teacher 
retail and wholesale trade
personal and professional services 
4) Quaternary Activities 
information
research
management 

(Graph)
- Preindustrial society in the past, most people are engaged in primary economic activity
- Industrial society as time has progressed, more secondary activities, number of people engaged in primary activities fall 
- Postindustrial, rising tertiary and quaternary activities 

Weber Location Theory
• Alfred Weber 1868 – 1958) 
• Theory of the Location of Industries, 1929
• Alfred Weber formulated a theory of industrial location in which 
• The theory has 5 assumptions.

- The most important variable in this model that farmers consider is the cost of land versus the cost of transporting products to markets because their goal is to make the most profit
- Transportation cost depends on the distance from the market and the different kind of products have different transportation costs. Locational rent is a term used by Von Thunen to explain his theory which is the equivalent to land value. It corresponds to the maximum amount a farmer could pay for using the land, without making losses.
- The equation is L = Y(P-C) – YDF
L = locational rent
Y = yield, per unit of land
P = market price of the crop per unit of yield
C = Production cost of the crop per unit of yield 
D = Distance from the market 
F = Transport cost per unit of yield and unit of distance 

Weber Location Theory
• 1 Single isolated political state with a homogeneous culture - an isotropic plain.
• 2
• 3 The number and combination of natural resources/ raw materials vary in their distribution.
• 4 Uniform mode of transportation with cost increase directly with distance and weight, natural resources and finished products have equal transportation costs.
• 5 
•

Weber Location Theory
• In Weberian analysis, the optimal location for a factory is largely dependent on the geographical availability of the raw material and on the weight loss characteristics of the raw material.
• ISOTIM -
• ISODAPANE- line of
• Points of equal additional transport costs around the (Weberian) minimum total transport cost point. (sum or calculating aggregate of all isotims)

Weber Location Theory
• Definitions: 
• Ubiquitous Resource: 
• Localized Resource:
• Gross Resource: weight is lost in the manufacturing process e.g. it takes 8 tons of sugar beets to produce one ton of sugar
• Pure Resource: there is no weight lost in the conversion of the raw material into a finished product e.g. water to soft drink or bottled water
•

Asking How Much Is Enough?
• Early in the age of affluence that followed World War II, an American retailing analyst named Victor Lebow proclaimed, "Our enormously productive economy ... demands that we make consumption our way of life, that we convert the buying and use of goods into rituals, that we seek our spiritual satisfaction, our ego satisfaction, in consumption ... We need things consumed, burned up worn out, replaced, and discarded at an ever increasing rate.”
• Over consumption by the world's fortunate is an environmental problem unmatched in severity by anything but perhaps population growth. Their surging exploitation of resources threatens to exhaust or unalterably disfigure forests, soils, water, air, and climate.

Affluenza
- an unhappy 
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URBAN SETTLEMENTS
• Early Settlements ~8,000 years ago in valley of the Tigris and Euphrates Iraq; other river valleys: Nile Egypt; Huang (Yellow) River China; Indus Pakistan

CHARACTERISTICS
• common ruler (organized society)
• religion (to bind together is what religion means) 
• specialized services different sections of cities
• invention of writing 
• administration and military focus 
• mercantile center

Definitions of “urban centres” vary around the world:
• Canada: places of 1,000 or more inhabitants has more than 400 people per square kilometer. The boundaries of an urban area are not influenced by municipal or even provincial boundaries.

Definitions of “urban centres” vary around the world:
• Portugal: Agglomerations of 10,000 or more inhabitants
• Norway: localities of 200 or more inhabitants and has to be not more than 50 meters between the houses

Definitions of “urban centres” vary around the world:
• United States 10,000 inhabitants that have a population density of at least 1,000 people per square mile
• Japan 30,000 inhabitants with a density requirement of 4,000 inhabitants per square kilometer

[image: ]
- world population and proportion changes, more people starting to live in cities compared to rural areas back in the day
- population increase, people moving to cities 
- cities scattered throughout the world where there is inhabitants (not Antarctica)

[image: ]
- population density was much greater in Chicago when the population was smaller, transportation (automobile) allows people to worker further away from where they live, which is why the population decreased in the city when the population grew 

[image: ]

CBD  Central Business District 
- population density closer to downtown was high closer to the city in 1950, compared to 1990, no one wanted to live close to downtown

Major Urban Functions
• A basic consideration in classifying an agglomeration as urban should be by function not by size.

7 Major Functions
• 1. Manufacturing 
making or altering goods
• 2. Commerce 
exchange of goods and services in the market place
• 3.Transportation
physical movement of people or goods; collection and distribution, allowing people to move around the place and goods and services
• 4.Administration 
government functions
• 5. Defence 
national characteristic rather than a city characteristic 
• 6. Cultural
religion, art, education 
• 7. Recreation
NHL teams in big cities, Junior A teams in smaller cities 

Models of the City
• Concentric Zone Model (looks like a bull’s-eye, central business district in the middle, business would take place there, land is expensive)
Burgess 1925
• Sector Model (sectors or wedges that radiate from central business district, railway lines) 
Hoyt 1939
• Multiple Nuclei Model (city has multiple functions within different places in the city, not one central business district, scattered)
Harris and Ullman 1945

[image: ]

Typical North American City  concentric
Typical European City  multiple nuclei model (pedestrian oriented) 
Typical Latin American City  sector model, live surrounding the boulevard, wealthy people live in the city, poor people way out 

Christaller's Central Place Theory
• Walter Christaller 1933 (PhD thesis was in 1933) 
German and was a communist 
• The theory attempts to explain the distribution, size and number of settlements
‘central place’ term he made for city, town, basically a central place

8 Assumptions (Walter Christaller) 
• evenly distributed rural consumers, flat uniform limitless plain
• consumers have same wealth, income, thereby demand is uniform 
• transportation is equally uniform to all central places of same type 
• function of central place is to provide for rural population 
• producers of goods and services cannot be located at each customer 
• profit from sale of goods maximize 
• each good and service type has same market range
• maximum number of consumer's demands be satisfied from minimum number of central places

The theory consists of two basic concepts:
• threshold -- the minimum population that is required to bring about the provision of certain good or services (your store needs a certain amount of people to run a business)
• range of good or services -- the average maximum distance people will travel to purchase goods and services (range of good is different depending on what the good is example: travelling for a loaf of bread vs. Porsche dealership)
[image: ]

• Area served by each settlement is referred to as its tributary area or complementary region.
Each central place has a surrounding territory 

[image: ]
- black dots are the market towns 
- pink is area in between that aren’t serviced by any particular place
- have to pack them so there is no open space without no serviced space
- have to overlap circles, divide overlaps for what central place they have 
end up with a hexagon shape (Christaller  how space is divided think of a hexagon for Christaller) 

Hierarchy of Central Places
- lowest order are smallest in size and most numerous, have smallest number of services
- highest order places are largest is size (people), fewest number of central places, have greatest number of services

Hamlet, Village, Town, City, Metropolis  (Hamlet is low order, until Metropolis is high order)
Low Order ---------------- High Order 

[image: ]

- if you take the different hierarchies and map it out, it will look like this ^
- complimentary region is around 

[image: ]
- Christaller have 3 additional ways space can be described
- First one is called a K3 system
6 lower order central places around one central place
1/3 of each lower order place is divided 
only 3 use the central place
most efficient way to pack space 
[image: ]
K4
- most efficient way to pack space based on transportation 

[image: ]
K7 based on administrative principles
- Major central place, lower central place in administrative region of the big central place 

Rank Size Rule
• The nth largest city of a national system of cities will be 1/n the size of the largest city
• e.g. London is the 11 largest city in Canada therefore the population of London is
• 3.5 million Toronto /11 = 320,000 (London)

[image: ]
- if you plotted this info it would look like this, if we plotted all cities in Canada 
- 
[image: ]
- in some countries the relationship wouldn’t hold, a bunch of cities on one line then the primate city out of step not like the other cities 
- primate process would move to a straight line relationship
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The Liberal Mindset • Liberals share with c onser vatives a faith in  capitalism.  • U nlik e c onser vatives,      .  • The stat e must int er vene on behalf of e ver y  citizen whene ver mark et mechanisms fail t o meet  ba sic human needs.  • W est er n pow ers must be prepared t o a ssist the  w orld' s poor .  The R adical Mindset • R adicals maintain that scholars must look at M ar xist theor y  t o int erpret ec onomic problems.   • R adicals criticize c onser vatives and liberals because their  anal yses do not go the root of problems.  • They argue that  • Cla sses and institutions formed by the capitalist mode of  production "explain " a par ticular set of social problems that  cannot be solved without changing the form of socioec onomic   organization.
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