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Took place in Colorado: Kansas: New Mexico: Oklahoma: Texas
Also in Canada and the great plains/prairies 

Adiabatic Heating is the result of condensation uplift from mountains. Wet air coming from the pacific gets dry over the mountains from the west.

The air cant move north because of the Coriolis effect. As air moves, it gets reflected to the right in the northing hemisphere. So it does not reach the dust bowl region

This area is dry because of the coriolis effect and because of the dry air from adiabatic heating. 

What made the 30’s dry?

There was a period of severe drought wuth dust storms.
Caused major ecological and agricultural damage to the North American prairie.

HUMANS created the dust bowl, they caused it to happen. Why?

Ecosystem in balance (initially) 

Ecosystem: a functioning, interacting system composed of one or more living organisms and their effective environment both physical and ecological

Shortgrass steppe (prairie) ** More humid area, taller grass. 

Low precipitation amounts <500 mm (20 inches)

Very variable precipitation both spatially and temporally so it is inconsistent with precipitation.  One area might get a thunderstorm, another might be dry as a bone. 

The Setup” rain follows the plow”

After the 1860s settlement was encouraged into these western lands by the homestead act and the transcontinental railroad and waves of new immigrants.

First, cattle and sheep were over grazing

Cold winters and drought then lead to more land under cultivation.

Killed the buffalo, idiots. 

more immigrants from ‘humid’ east 
•wetter conditions in earlier part of the
20th century 
 
technological improvements of mechanized farming- larger farms
•World War I price increase of agricultural products -­‐ more land under plow
•poor practice with land bare of vegetation burning stubble

30’s 

severe droughts cause the dry non vegetated surfaced to ne blown away

carrying capacity of land exceeded 

Wind erosion – deflation

US soil conservation Services formed in 1933 now called the natural resources Conservation Service (NRCS)

Drought
Dry conditions that prevail for a period of time. How dry? How long? -­‐It depends 

No one definition exits – its in the eyes of the beholder

Drought depends on impacts not just precipitation.

Types of drought 

Meteorological Drought: the basis of degree on dryness in compaieson to normal or average amount. 

Agricultural: how the plants are impacted, where crop yields are affected. Plants start to wither and die. Usually fairly short term.

Hydrological: longer term. Affects soil moisture and stream flow, the recharge rate of water into the soil. Deeper and deeper the soil gets more dry. One rainfall will NOT recharge the land because it is simply TOO dry. 

Socioeconomic: how the drought affects the economic system. The water supply to people is affected, how much hydro electricity could be produced with the DAM. 
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Stepping Outside the Box Water in Southern California
Nowhere in the West is there a region as obsessed with the possibility of a future water shortage as Southern California. Water is so important to the southland that, as one writer once quipped, "the history of Southern California is the record of its eternal quest for water, and more water, and still more water." 

Carey McWilliams, historian of the southland, who wrote in 1946 that "God never intended Southern California to be anything but desert...Man has made it what it is." *****
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POLITICAL GEO

Definition: Political geo studies the special expression of the organization and distribution of political phenomena. Study of boundaries, their delimitation and effect. 

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 difference as are forms of economy or religious believes
Nationality is a basic element in cultural variation among people and political geo traditionally has been interested in country unites or states. 

How many countries are there in the world?
Simple question? Wrong. 
It is determined by what is considered a ‘country’
There is NO definitive answer for this question. 


Boundaries
Natural- animal territory
Instinctive needs
Territories force out weaker members
Mechanism in natural selection
Basic needs of most animals
Human’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.”
political organization of territory into states, provinces, etc. is the product of animal instinct

Territoriality
Wide range of scale from home to world
Examples: Municiple, Provincial, Federal
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Latitude and longitude can be used as well to divide space.

Rivers as boundaries 
You don’t want it as a boundary. Rivers change, that means so does the boundary line. Meandering Rivers can change.
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 decision 
The Transfer land Finally took place in 1963
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LandLocked states are states that are trapped around other states and have no access to water. This causes issues with import/export because you have to go through other countries, which are sometimes hostile.

Heroic age of Antarctic Exploration
From the end of the 19th century to the early 1920’s 
Antarctic continent became the focus of a n international effort which resulted in intensive scientific and geographical exploration, sixteen major expedition being launched from eight different countries.
[image: ]
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.

State:
Territory and body of people are politically bound together
Full sovereign control over its internal and external affairs

Nation:
A body of people who are bound together culturally
Frequently language, race, religion, place of origin or history. 

Nation State:
State that is reflective of a nation


Political Control:
Unitary form: authority is highly centralized 
Eg. UK, China.
Federal form: authority is highly decentralized
Eg. Brazil, Switzerland, Canada, United States

Ecumene:
Most important socioeconomic elements that allow a state to function with the densest communication and transportation, chief cities and aggregates of people site of industry and post industrial activity 

Boundaries of the state
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
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

State Identity
Centrifugal forces: 
Pull a state apart
Centripetal forces:
Keep state together
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Hold together: single language, common cultural history

Gerrymander:
When an electoral district is structured in a way that gives on political party and unfair advantage.
i.e drawing boundaries of districts that are biased to elect a certain party. 

Seeding of Clouds:
Artificially increase rainfall or precipitation. By ‘seeding clouds’ hydroscopic nuclei, silver iodide. Released by airplanes. Pressure and humidity have to be right for clouds to develop. This increases rainfall. It Does work. California does it all the time. TO increase snowfall, so that it melts in the summer and generates water for the southwest. They get 10-15% more snowfall. 


Joel Garreau’s 9 nations of north America
Quebec
New England
Foundry
Dixie
The Islands
Mexamerica
The Empty Quarter
Ectopia
The Breadbasket

Boundaries into Ocean Space
How do you extend a state’s boundary into ocean space?
By who has the biggest gun?
By international agreement?
Historically, it was whoever had a canon (that could shoot threemiles) controlled the space. [Nautical Miles]
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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 state.

Territorial Sea: 12 nautical miles, seaward of baselines. Sovereignty extends over waters, seabed and airspace-not to exceed 12n miles. (22.4km) Vessels have right of innocent passage-this may be suspended temporarily if vessels a threat to states security.

Contiguous Sea: 24 Nautical Miles, may not extend beyond 24 n miles (44.4 km) seaward from baselines. State has right to control if threat exists to security of state or territorial waters. State has right of pursuit into this zone

Exclusive Economic Zone EEZ: 200 nautical miles, depending on how deep the water. (270 km) from baseline. Coastal state has right to conserve and manage living and nonliving resources. In areas that are ice-covered, coastal state has right to adopt and enforce laws and regulations for the prevention and control of marine pollution (article 234) I.e people are taking too much fish, the state can be all like, hey stop taking so much fish, fool. Okrr?

High Seas: No state can board a boat and act a fool. It’s free water. 
More and more States agreed to above

The Georges Bank
A feud between usa and Canada because of fishing waters. 

Beaufort Sea: 
A disagreement between USA and Canada on the border of Alaska. They want gas and oil. 
No one bought land because it was in dispute. 

Canada and Denmark Dispute:
Hans Island is a part of Canada but Demark is being all cray cray 

Manganese Nodules Deposits:
Deposits of minerals in the ocean. It would be craycray to try and get it because it would cost more to extract it than it’s actually worth.
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^Crayzay shittttt
potential for oil and natural gas in these areas. 
They all be fightin and shizznit


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 one: The Nature of the Atmosphere

The earth’s atmosphere
Atmos= vapour
Sphaira = sphere

An envelope of gases that is intimately related to all aspects of the earths surface which stretches from the surface of the eaerth to 10,000+ km (6000+ miles)

Atmospheric gases rapidly decrease with increasing distance from the surface

Mean Free Path
Distance a molecule of gas travels before hitting another molecule 
At sea level where pressure is highest, the mean free path is small.it is 6.5 x 10-6  cm
At 100 km elevation free path is 10 cm (HUGE difference)
At 160 km the mean free path is 5000 cm (50 meters)
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Joseph William Kittinger:
Jumped out of a balloon that was 3x higher than a plane in 1960. He fell for four mins traveled at 1000km an hour

97% of gasses within 30 km (18miles) of surface
90% within 15
50% within 6 km

The atmosphere is actually really thin. 
Composition:
Non variant Gases
Over 99% of atmosphereic gases
Nitrogen N2 78%
Oxygen O2 21%
Argon 0.93%
Carbon Dioxide CO2* 0.038%
Traces of Neon, Helium, Methane*, Krypton, H2, Xe, NxOx*
*chages due to human activity
Non variant gases always in the proportion under 80 km
Variant Gases
H2O vapour is highly variable in time and place, Ozone, O3, Ammonia NH3, H2S, SOx, CO. 
Water vapour is primary source of atmospheric moisture ---WEATHER
Also important in absorption of radiant energy, concentrated in lowest part of atmosphere with most below 3 km with little above 8 km 
Considered a green house gas, highly variable. 
Impurities
Minute solid particles
Terrestrial dust, meteoric dust
Salt from oceans, pollen grains

Vertical Zones
Classification based on composition
Homosphere 80 km, uniform ratio
Homopause (change) transition zone 80-88 km
Heterosphere 88km and above layers arranged by molecular weights –N2 and O2 in the lower Heterosphere , He, and H2 in the higher Heterosphere 

Classifications based on temperature
Troposphere
Normal lapse rate, (decrease in temp with increase in elevation)
Zone of weather 
Tropopause (temp no longer decreases with elevation)
Stratosphere above ^
Increase in air temperature with an increase in elevation O3 layer (ozone absorbes uv rays from the sun) weatherless zone
Straopause 
Mesosphere
Temperature decrease 50-100 km 
Mesopause
Thermosphere
Incrase in air temp with an incrase in elevation
Heatzone, inverse (negative) lapsrate, high velocity particles
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Gasses that act a fool
Population
Carbon dioxide
Methane
Nitrous oxide
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^^ Energy is received and is then emitted back into space
The Sun
Radius: 109 Earths
Mass= 333,000 earths
Rotation ~27 days
Surface temp 5700 oK
Core temp: 15 million oK
Mostly made up of hydrogen and helium
Sunspots
Sunspots are dark and cooler regions on the surface of the sun. They have a darker inner region (the umbra) surrounded bya lighter ring (the penumbra)
Sunspots usually appear in groups that form over hours or days and last for days or weeks
The earliest sunspot observations indicated that the sun rotates once in about 27 days.
Solar Evolution
Over its 4.5 billion year history, the sun has slowly increased in brightness (luminosity) as it has burned hydrogen to form helium in its core. It is now some 30% brighter that it was 4 billion years ago. 
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^^^^^^^ Shortwave radiation emitted from the sun, 
shortwave radiation absorbed by the earth, 
longwave radiation emitted from the earth = energy balance

Radiation
Temperature dependent K ̊ 
Black Body E = [image: ]T4 (Stefan Boltzmann Law)
Black Body Curves for Earth / Sun
Wiens Displacement Law
Max Wavelength a/T is a constant (a=2897) (constant over temperature)
Radiation passing through a unit area is inversely proportional to the square of the distance 1/d2
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BLACKBODY: Perfectly absorbes and radiates energy 
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As an object becomes hotter, the quantity of the radiation increases (height of curve) and the quality of the radiation (wavelength) become shorter (moves to the left)
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gases in the atmosphere selectively absorb a variety the shorter wavelengths of solar energy
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Radiation
‘solar constant’ (it varies) = 1.96 cal/cm2/min
=1366 W/m2
now called Total Solar Irradence
[image: ]
Thermodynamics
3 laws - Thermodynamics was coined by James Prescott Joule in 1849 to describe the relations between heat and power. 
1) energy can be transferred but not destroyed
2) systems tent towards 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 results in work being done
by rivers, atmosphere, oceans, and biomass
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Energy flows
Atmosphere reflects and absorbs incoming insulation
Atmosphere and ground absorb about 68%
Earth’s albedo about 32%
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The Heat Balance
Sensible Heat
The heat that you can feel. The tempereature of a body
Latent Heat
The amount of energy releases or absorbed by a substance during a change of phase (solid<->liquid<->gas)
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Energy Transfers Mechanisms
Radiation
Electromagnetic waves
Conduction: 
Transfer of heat from molecule to molecule
Convection
Physical movement of substances (vapour/liquids)
Advection: 
Horizontal movement of air/water


Global Energy Transfers
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 atmospheric moisture

Net Radiation
Rn= (Q+q)(1-a) + (Idown- Iup)
Rn net radiation
Q direct insolation
Q diffuse insolation
a albedo
I down: longwave incoming
I up: longwave outgoing
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Albedo Values ^^
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Effect of Land/ Water Temp

Land:
No mixing
Penetration lwo
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

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 mechanisms)


[bookmark: _WNTabType_3][bookmark: _WNSectionTitle_4]Jan 31	12-01-10 6:58 PM


[image: ]

[image: ]

[image: ]

[image: ]

MLC Tracks
Tracks shift south in winter along polar front

Thunder Storms
Upper levels generally have + charge
Middle and low have a – charge
Strongest – charge at T= -15oC
Often + charge is in precipitation
Ground beneath cloud base may be charged + by induction
Negative ions from upper atmosphere attracted downward to positively charged cloud top
Hypothesized downdrafts carry negative charges to lower clod levels
Positive surface chargest swept aloft 
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Tropical Cyclones
Water has to be at least 28oC 
Winds near the center are constantly between 20-34 knots
Once a tropical depress has intensified to the point where its max sustained winds are between 65-121 kph it becomes a tropical storm. It is at this time that it is assigned a name, During this time, the storm itself becomes more organized and begins to become more circular in shape. 
As surface pressures continue to drop, a TROPICAL STORM becomes a hurricane when sustains win speeds reach 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 kilometres/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.
The larger the ‘eye’ the larger the storm velocity is. 
Condensation is the energy source of hurricanes
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They don’t happen on the equator nokrr?


Tornados 
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rotation is needed to form a tornado. Strong and weak winds spinning along a horizontal axis does this. 
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El Nino Southern Oscillation
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 

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 
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La Nina
• 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
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 on 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 
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Climate Definition
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 centres of high and low pressure 
Classification Problems
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 
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Koppen *******************
• Tropical Humid Climates A 
• Tropical wet Af 
• Tropical dry winter Aw 
• Tropical monsoon Am
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• Humid Mild Winter Climates C 
• Subtropical humid Cfa 
• Midlatitude marine Cfb -Cfc 
• Subtropical dry winter Cw
• Mediterranean Cs
[image: ]
•Humid Severe Winter Climates D 
•Humid continental with hot summers Dfa - Dwa 
•Humid continental with warm summers Dfb-Dwb 
•Subarctic Dfc Dwc Dfd Dwd 
WE ARE A D TYPE CLIMATE
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• Polar Climates E 
• Tundra ET 
• Icecap EF
[image: ]
• Dry Climates B 
• Semiarid BS 
• Arid BW
[image: ]
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Climate or ENVIRONMENTAL CHANGE

Two kinds
Natural
Change in earth systems
Human Induced 


What is Evidence?

•Evidence is a piece of information that supports a conclusion. Most of what people believe is unsupported by evidence. Nevertheless, ideas are stronger when backed by information that your audience accepts.
•It is important to distinguish scientific from non-­‐scientific forms of evidence.
•It is important to distinguish evidence from non-­‐evidence

What is dating>?
Determining the age of pieces of evidence. 

Dating Techniques
RADIOACTIVE DECAY
The idea of ½ life
14 Carbob 5730 yr ½ life
K/Ar
Uranium Series
The amount of carbon 14 in you, you are sharing it with the earth
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EVERYTHING HUMAN/ALIVE IS CARBON 12!!!!****
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Law of Superposition
Is a key axion based on observations of earth materials that is a foundational principle of sedimentary
Sedimentary layers are deposited in a time sequence wit the oldest on the bottom and the youngest on top 

Using Pollen
Pollen grains and spores can be used for palaeoclimate reconstruction, this study is known as pollen analysis, or palynology. 
Where pollen and spores have accumulated over /me, a record of the past vegetation of an area may be preserved. 
Often, changes in the vegetation of an area may be due to changes of climate. 
Pollen grains and spores are extremely resistant to decay and are produced in huge quantities which are distributed widely from their source. 
Different species of plant have unique morphological characteristics of pollen that aid the reconstruction of past vegetation assemblages. 
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Finding Pollen
Pollen grains are considerably resistant to chemical treatment. Thus, calcium carbonate can be removed from the samples with HCl, humic acid with KOH, mineral substances with HF, and cellulose with acetolysis (acetic-­‐anhydride and concentrated sulphuric acid) without damaging the structural integrity of the pollen grains.

Dendrochronology
Dendrochronology is the dating of past events (climatic changes) through study of tree ring growth

Principals of Dendrochronology 
• The Uniformitarian Principle • "the present is the key to the past” • "the past is the key to the future"
• The Principle of Limiting Factors
• if rainfall is the most limiting factor, then the amount of wood produced by a tree in any single year will reflect mostly the amount of rainfall that fell within that year

You look for sensitive vs. Complacent Tree-Ring Growth
• "Sensitive" tree growth have:
• High degree of annual variation
• Wide and narrow rings intermixed through /me
• Limiting growth factor (e.g., rainfall or temperature) are highly variable year to year
• Especially true for harsh sites (steep/rocky for moisture sensitivity; treeline for temperature)
• Matching patterns of relatively wide and narrows rings across trees is easier when ample variation exists

-Increment cores taken from Douglas-fir (Pseudotsuga menziesii) trees growing on Mt. Graham in southeastern Arizona.
- Bristlecone Pine (Pinus longaeva) tree rings from the White Mountains of California. Notice how complacent are these rings.
- Douglas-fir (Pseudotsuga menziesii) cross section obtained from the Zuni Mountains of New Mexico. Note how very sensitive the ring widths are of this species, indicating it is ideal for reconstructing climate.

The Past Glacial Periods 
On land, 4 glacial advances were recognized
They are imprinted in the landscape
• Wisconsin Glacial – Most Recent
• SangamonInterglacial
• Illinoian Glacial
•Yarmonth Interglacial
• Kansan Glacial
• AConian Interglacial
• Nebraskan Glacial- Oldest
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Antarctic Coring Sites

Ice cores have yearly deposits 

Why do these climate changes occur? 
How can we explain them?
MILANKOVITCH
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He was a physicist that looked at the energy the earth receives at different latitudes. Characteristics between the earth and the sun
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The Earth goes through one complete precession cycle in a period of approx. 25,800 years

The Sun
Controls the earths climate
How active has it been?
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all truth passes through three stages.
•First, it is ridiculed. •Second, it is violently opposed. •Third, it is accepted as being self-­‐evident.
Arthur Schopenhauer German philosopher (1788 -­‐ 1860)

The five stages of grief (or challenges to belief): • Denial: “This can’t be happening to me.”
• Anger: “Why is this happening? Who is to blame?” • Bargaining: “Make this not happen, and in return I will ____.” • Depression: “I’m too sad to do anything.” • Acceptance: “I’m at peace with what happened.”
Psychiatrist, Elisabeth Kübler-­‐Ross
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Climate Change: Detection and Attribution
Detection of change is defined as the process of demonstrating that climate or a system affected by climate has changed in some defined statistical sense without providing a reason for that change. 
An identified change is detected in observations if its likelihood of occurrence by chance due to internal variability alone is determined to be small, for example, <10%. 
Attribution is defined as the process of evaluating the relative contributions of multiple causal factors to a change or event with an assignment of statistical confidence. 
The process of attribution requires the detection of a change in the observed variable or closely associated variables 
Attribution seeks to determine whether a specified set of external forcings and/or drivers are the cause of an observed change in a specific system. 
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Co2 in the atmosphere and how it is increasing and accelterating
Global temp change
Anthropocene I=PxAxT
Challenge Beliefs
What can we do?
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In past experiments “we were trying to answer the ques3on, ‘how does the world work?’—not ‘how do we make the world work for us?’ ”

•Recognize that there is a problem.
•Learn from past for clues to the future.
•Predict what will happen and do something about it.
•prepare for it -­‐by mitigation
•prepare for it -­‐by geo-­‐engineering (who decides)
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Pressure melting is when ice builds on itself and then moves down a slope, melting will occur lower in the slope.
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SCHEMATIC OF THE PROCESS DESCRIBED ABOVE 
Ablaton is the melting zone
Equilibrium line is also called the Firn line
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18,000 years ago, all of Canada was covered in ice that was several KM thick.
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Striations are scratches on the rock’s surface that were caused by little rocks being dragged by the ice

Drumlins are little lakes that are caused by glaciers melting in place.

Esker is a stream that used to flow in the ice. It melts, and makes a hill, usually made of sands and gravels. 
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Periglacial Landscapes 
• Geography of Permafrost!! 
 Ground Ice and Frozen 
Ground Phenomena!! 
• Humans and Periglacial Landscapes!!


Hotchkiss is discontinuous permafrost
Coppermine is continuous permafrost
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Pingos usually start as lakes, then are drained, and the sediment is filled with water, it freezes and expands. Its basically a mountain with an ice core

•Six Questions:
What is a soil? 
Why are soils important? 
How are soils formed?
Where do we find soils (many types)?
How do we classify soils?
What are soil / water interactions -­‐significance erosion?]

Definition
Soil: A dynamic, natural, 3 dimensional body on the surface of the earth composed of mineral, organic materials, and living forms. The properties of soils are due to the integrated effects of Climate and  living matter acting upon Parent Material , as conditioned by Relief
over periods of Time
Soil is defined as the naturally occurring, unconsolidated mineral or organic material at least 10 cm thick that occurs at the earth's surface and is capable of supporting plant growth.

Soils perform Vital functions 
Sustaining plant and animal life below and above  the surface 
Regulating and partitioning water and solute flow 
Filtering, buffering, degrading, immobilizing, and detoxifying 
Storing and cycling nutrients 
Soil is the Basis of the Ecosystem-­‐Soils Support Life 


Weathering
The alteration of mineral and or organic material by chemical, (decomposition) and physical (Disitigration) processes.
Materials weather because they are responding to changes in conditions e.g. a rock is formed under high temperatures, high pressure, low O2 and liquid H2O then if the rock is found on the surface it experiences low temperature, low pressure, high O2 and liquid H2O.
Weathering is very important to soil formation for it creates parent material.

Physical (Disintegration) Weathering
• Rocks (big) -- Rocks (small) Silt sized Particles 50-­‐20 μm
• 1 μm =0.001 mm

Chemical (Decomposition) Weathering
• Primary Minerals --- Secondary Minerals 
• Oxides, Carbonates, Sulfates,
• Clays Most Important for Soils
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5 Factors Controlling Soil Formation\
1.Climate
Temperature
Precipitaion
Scale Macro Large Area
         Micro  Small Area

2. Organisms
Vegetation microflora
Soil micro fauna earthworms to bacteria
Animals
Humans 

3. Parent Material 
bedrock to regolith 
transported materials 

4.  Topography
site conditions
soil drainage 
Relief 

5. Time
soil evolution
pedogenesis or soil evolution (formation) is the process by which soil is created 

s= f (cl, o , r , p , t)
where:
s- soil properties
cl - regional climate
0- potential biota (organisms)
r- topography (animals)
p- parent material
t- time 
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Pedogenesis
Eluviation- removal
Illuviation – deposition 
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Why Classify?
A means to understand
Organizing a confusing world
Finding relationships 
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MEMORIZEEEEEE
Canadian Soil Orders
• Brunisolic -­‐  Brown earth Bm Horizon
• Chernozemic -­‐ Prairie, grassland soil (arid)
• Cryosolic -­‐ frozen
• Gleysolic -­‐ water logged
• Luvisolic -­‐ washed of clay Bt Horizon
• Organic -­‐ high organic amounts
• Podzolic -­‐  Ae and Bf Horizons movement of Fe and Al
• Regosolic -­‐ youthful soils, little soil development 
• Solonetzic -­‐ high salt amounts 
• Vertisolic -­‐ black soils, rich in swelling clays, high CEC

Irrelevant 
[image: ]

Soil Erosion
The wearing away of the and surface but running water, wind or ice.
DEFLATION: Wind EROSION OF SOIL
Soil erosion is mainly affected by water and to a lesser extend wind.
To understand soil erosion you must first understand how water and soil interact
Water is the most important agent of erosion, as well as human beings. 

Rills: 
Gullies:
Infiltration Capacity: The maximum rate of movement of water cm/hr

[image: ]

Factors Affecting Infiltration
1) Nature of Surface
Porosity
Pore space 
Sand large size (water moves easily through spaces)
Clay small size (water has a great deal of difficulty getting into clay particles)
2) Permeability
Ability to transmit water
Linked pores 
3) Vegetation and Organisms
high with many roots
earth worms many channels. (the burrow and make tunnels for water to get in the soil. 
4) Nature of Water Input
Rainfall Intensity
How much rainfall in an hour
Rainfall duration
Numbers of hours of rain
Time since last rainfall
5) Seasonal Factors
winter frozen ground will ‘waterproof’ the surfae
summer dry soil wont let water in 

Significant of Soil Erosion
Surface soil is removed
Loss of natural fertility
Fines removed first highest fertility
Many farmers are cultivating subsoils
Results
Marginal farmland increase
Fertilizers increase
Cost of food productions increase
Water quality decrease
Reservoir capacity decrease   
Soil erosion and Land Use
Deforestation
Crops and agricultural practices 
Grazing
Urbanization 

Factors Influences 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 - 31 to 1/3 atmosphere  Soil Particle (water that can move in the pore spaces)
Field Capacity - ~1/3 atmosphere pressure (not always 1/3 it can vary) 
fine soils and high organic soils have higher field capacity
Gravity Water flows with gravitational gradient < 1/3 atmosphere pressure
Think of a pot of flowers, when you water it and it leaks from the bottom, FIELD CAPACITY is reached. 
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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 fertility
S= slope (length and inclination)
C= Plant cover
P=Erosion control practice
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Definition
Economic geo is the study of the location, distribution and spatial organization of economic activities across the earth
The branch of geo concerned with the production and distribution of commodities
Therefore, economic geo is concerned with ideas about location of economic systems 

Key Players
Adam Smith (1723-90)
Supply and Demand
Free enterprise capitalism
Invisible hand of the market
Wrote: Inquiry into the nature and causes of the wealth of nations
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Key Players
· David Ricardo 1772 – 1823 (third child of 17) 
the ‘dismal science’ 
natural wage set by costs of substance
 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.
(you cant work for anything less than what you need to survive)

Iron Law of Wages 
Wages were determined by scarcity (of workers) 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.


Key Players
Karl Marx 1818-83
Capitalism is doomed
Conflict
Moral
Sociological
Economic
Labour theory of value 
Will lead to crisis
Only way to stop it is to overthrow the system 
Marx’s economic doctrine
CAPITALSIM buying in order to sell again in order to make a profit
PROFIT the boss of profit is surplus value
BOSS EXPLINTS WORKERS
Bourgeoisie Class exploits’ (owners)
PROLETARIAN’ class that works (workers)
To end exploitation there is a class struggle and there is a 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
Slave state
Feudal State
Capitalism
Socialist Society 

Land
Labour
Capital
Relations of production
Who owns it? 
Divisions of labour
Power

Marxism assists us to ask tough questions about our society
Criticism with a critical eye

Das Kapital
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 an Economic Mindset
Economic geographers identified economic problems and analyzed them in their own value terms. 
The way we thin about and analyze economic problems also depend on out world view
We can recognize three competing viewpoints: conservative, liberal, and radical.

Conservative Mindset
Conservatives are conices 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 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 programs 

Liberal Mindset
Liberals share with conservatives a faith it capitalisms
Unlike conservatives however, they place great emphasis on individual equality and social justice
The e state most intervene on behalf of ever citizen whenever mechanisms fail to meet basic human needs
Western powers must be prepared to assist the worlds poor

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 to the root of the problem
They argue that he dynamics of socioeconomic organizations in capitalist societies produce particular kinds of class and institutional structure
Classes and institutions formed by the capitalist side in order to ‘explain’ a particular set of social problems that cannot be solved without changed the form of socioeconomic organization

Von Thunen Location Theory
Von Thunen 1826 Germany The Isolated State 
4 Assumptions 
[bookmark: _GoBack]1). 
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). • 


Weber Location Theory 

Alfred Weber 1868 – 1958)
 Theory of the Location of Industries, 1929
Alfred Weber formulated a theory of industrial location in which an industry is located where the transpiration costs of raw materials and final product is a minimum 
The theory has 5 assumptions.
1. Single isolated political state with a homogenous culture- an isotropic plain
2. The products are sold at a single market
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. The distribution of labour. Wage rates is restrict to certain locations but supply at those sites is unlimited 

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 – line of transportation cost from a resource or market place

ISODAPANE- line of total transportation cost. Points of equal additional transport costs around the (Weberian) minimum total transport cost point. (sum or calculating aggregate of all isotims)
Points of equal additional transport costs around the (Weberian) minimum total transport cost point. (sum or calculating aggregate of all isotims) 
[image: ]ISODAPANE
 Definitions
Ubiquitous Resource: the resource is avaialbe everywhere. Ex. AIR
Localized Resource: the resource is located t a particular place. Ex GOLD MINE
Gross Resource: weight is lost in the manufacturing process. Ex. It takes 8 tones of sugar beets to produce one ton of sugar
Pure Resource: these is no weight lost in the conversion of the raw material into a finished product. Ex. water to soft drink or bottled water 


[image: ]Best place to put factory

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 condition of overload, debt, anxiety and waste resulting from the dogged pursuit of more, the disease of over consumption. 
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Definition: it is the study of the ways in which spatial variations in the distribution, composition, migration and growth of populations are related to the nature of places. Population geo involves demography in a geographical perspective
Spatial analysis in relation to environment variation

Demography:
Statistical study of population, it focuses on the characteristics of population distributions that change in a spatial context 

Basica Dempgraphic Processes
Fertility
Reproductive Performance
Mortality
Deaths in a population
Migration
Permanently changing residence rom one geographic location to another

Basic Demographic Eqation
FP = SP + B - D + I - O 
Where
FP= final pop
SP= staring pop
B= births during period
D= Deaths ‘’      ‘’
I= in-migration 
O= Out migration
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Definitions
Rate: frequency of occurrence. Eg. Divorce rate
Cohort: date related to piplation group. Eg. 5 year old
Crude Birth Rate (CBR)
40,000/2,000,000= 20 per 1000 # 40 is high (Afghanistan), Niger (51.6) # 8.8 is low (Singapore), Canada (10.3)
Total fertility Rate (TFR) the number of births per woman
15-44 years old
2.1 needed for replacement
Crude Death Rate (CDR) (per 1000)
20+ [high] Angola (24) Afghanistan (18)
<10 [low] Canada, United Arab Emirates
Today CDRs are not related to level of economic development 
Infant Mortality Rate
Deaths age 1 year or less / 1000 live births 
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Problem:
Our lack of understanding the exponential function 
A herp derp?
GROWTH!

[image: ]

[image: ]

Life Expectency at Birth
Prehistoric – 18 yeas
Roman empire 0 25 years
Mediveal Englad 35 yaras
New England 1780- 38 years
USA 1900- 49
Usa 1950- 74 years
1982- 77
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Malthus
1766-1834
wrote an essay on population in 1798
Assumption: food supply can he increased only arithmetically whereas population has the potential to increase geometrically 
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Demographic Transition
The change from high fertility and high mortality to low fertility and low mortality 
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WHY BIRTH CONTROL FAILED IN MANUPUR
• " '[They] were trying to convince me in 1960 that I shouldn't have any more sons,' commented Thaman Singh, water carrier in Manupur village, part of India's Punjab state. Now you see , I have six sons and two daughters an I sit at home in leisure. They are grown up and they bring me money. One even works outside the village as a laborer. They told me I was a poor man and couldn’t afford a large family. Now you see, because of my large family I am a rich man..time has proven me right. 

Population Pyramids
Is an age structure diagram that shows the distribution  of various age groups (cohorts)
Dependency ration: the number of dependents young and old that each 100 persons must support 
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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
Generally located in river valleys 
Rivers naturally attracted people
Characteristics of Early Urban Settlements 
common ruler, 
religion,  binds people together
specialized services different sections of cities 
invention of writing to keep track of things. Tablets in Babylonia 
administration and military focus for protection
mercantile centre 

Definitions of “urban centers” 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.
 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
 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 kilometre
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CURRENT POPULATION: 7 Billion

[image: ]
The automobile allows the density of a place to decrease because you can live farther from where you work. 

Major Urban Funcitons 
A basic consideration in classifying an agglomeration as urban should be by FUNCTION not by size 

7 Major Funcutons
 Manufacturing
making or altering goods
Commerce
Exchange of goods and services
Transportation
Physical movement of people or goods, collection and distribution
Administration
Government functions
Defense
Historically important, now it’s a national thing, not a city thing.
Cultural
Relgion, art, education
Recreation

Models of the City
Concentric Zone Model
Burgess 1925
Sector Model
Hoyt 1939
Multiple Nuclei Model
Harris and Ullman 1945
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Christaller Central Place Theory
Walter Christaller 1933
The theory attempts to explain the distribution, size and number of settlements.

Assumptions
evenly distributed rural consumers, flat uniform limitless plain  • 
maximum number of consumer's demands be satisfied from minimum number of central places 
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 
range of good or services -- the average maximum distance people will travel to purchase goods and services 
Area served by each settlement is referred to as its tributary area or complementary region.

Hierarchy of Central Places
Lowest order places are smallest in sixe and most numours, have smallses number of services
Highest order pplaces are largest is size (people) fewest number of central places, have greatest number of servies.
Hamlet, Village, Town, City, Metropolis 
Low Order ---------------------High Order

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: ]
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Tuesday april 24th 2 pm in Alumni Hall  201

85 multiple choice
Short Answer/ diagram
ONE of the short answer questions you have a choice
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DIAGRAMS ARE SO IMPORTANT!!!!!!!!!!!! 

[bookmark: _WNSectionTitle_16][bookmark: _WNTabType_15]	12-01-10 6:58 PM



image3.png
Components of Drought
for Risk Management

nazar X Vulnerabiity = Risk

(natural event) (social factors)
Climatology, Population growth and shifts
Probabilities, Urbanization
Forecasts Technology

Land use practices
Environment degradation
Water use trends
Government policies
Environmental awareness





image83.emf



Pedon



•Pedon:((basic(unit(of(soil



• smallest(3HD(unit(that(can(be(considered(a(soil



Horizons
•Horizons:( a(layer(of(soil(approximately(parallel(



to(the(soil(surface(with(dis,nct(characteris,cs(



produced(by(soilHforming(processes.



A



B



C



R



S
o
ilS
o
lu
m



 



Canadian Soil Classification 
System



•Order
• Great(Group
• Sub(Group
• Family



• Series
• Type( ( ( )



Large area



Small area










P edon H orizons A B C R S o i l S o l u m  

Canadian Soil Classiﬁcation 

System

•

•

•

•

•

•

)

Large area

Small area


image84.emf



Canadian Soil Orders
•Brunisolic(H



•Chernozemic(H(



•Cryosolic(H



•Gleysolic(H



•Luvisolic(H



•Organic(H



•Podzolic(H



•Regosolic(H(youthful(soils,(liele(soil(development



•Solonetzic(H(high(salt(amounts



•Ver,solic(H(black(soils,(rich(in(swelling(clays,(high(CEC



Canadian Soil Classification 
System



•((((Orthic(Humic(Podzol



Order



Great Group



Sub!Group



Soil Horizons-  Bf
•Bf(H(A(horizon(enriched(with(amorphous(material,(principally(Al(and(



Fe(combined(with(organic(maeer.(It(must(have(a(hue(of(7.5YR(or(



redder,(or(its(hue(must(be(10YR(near(the(upper(boundary(and(



become(yellower(with(depth.(When(moist(the(chroma(is(higher(than(



3(or(the(value(is(3(or(less.(It(contains(at(least(0.6%(pyrophosphateH



extractable(Al+Fe(in(textures(finer(than(sand(and(0.4%(or(more(in(



sands((coarse(sand,(sand,(fine(sand,(and(very(fine(sand).(The(ra,o(of(



pyrophosphateHextractable(Al+Fe(to(clay((≤(0.002(mm)(is(more(than(



0.05(and(organic(C(exceeds(0.5(%.(PyrophosphateHextractable(Fe(is(



at(least(0.3%,(or(the(ra,o(of(organic(C(to(pyrophosphateHextractable(



Fe(is(less(than(20,(or(both(are(true.(It(is(used(with(B(alone((Bf),(with(B(



and(h((Bhf),(with(B(and(g((Bfg),(and(with(other(suffixes.(These(criteria(



do(not(apply(to(Bgf(horizons.(The(following(f(horizons(are(



differen,ated(on(the(basis(of(the(organic(C(content...



Source: Canadian System of Soil Classification, Third Edition, 1998 
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Soil Erosion



•Defini,on:((



•Soil(Erosion(is(mainly



•To(understand(soil(erosion(you(must(first(



understand(how(water(and(soil(interact.



 



Infiltration Capacity



The maximum rate of 
movement of water cm/hr
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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 - 31 to 1/3 atmosphere



• Field Capacity - ~1/3 atmosphere pressure



• fine soils and high organic soils have higher 
field capacity



• Gravity Water flows with gravitational 
gradient < 1/3 atmosphere pressure



Soil Water System



Soil Particle



Hygroscopic Water



Capillary Water



Hygroscopic Water I molecule thick (very thin layer) 31 to 10,000 
atmosphere -vapour movement only



31 to 1/3 atmosphere pressureCapillary Water



Field Capacity ~ 1/3 atmosphere pressure
fine texture and organic soils have higher field capacity



Gravity Water flows with the gravitational gradient < 1/3 atmosphere
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Key Players



• David Ricardo 1772 – 1823 (third child of 17)



• the ‘dismal science’



• natural wage set by



• Theory of comparative advantage.



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. 



Source: Galbraith JK. (1977). Money: Where It Came, Whence It Went. Houghton Mifflin.
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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.” 










V arignon f rame

14

15

13.3

Asking H ow M uch I s Enough?

• Earl y in the a ge of a f f l uenc e that fol low ed  W orld 

W ar II, an  American retailing anal yst named 

V ict or Lebow proclaimed, "Our enormousl y 

productive ec onomy ... demands that w e mak e 

c onsumption our way of life, that w e c onver t the 

buying and use of goods int o rituals, that w e seek 

our spiritual satisfaction, our ego satisfaction,in 

c onsumption ...  W e need things c onsumed, 

bur ned up w or n out, replac ed, and discarded at an  

e ver increa sing rat e.” 


image89.emf



Varignon frame



14



15



13.3
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ever increasing rate.” 
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Population Growth
• 8000BC -> 5 million
• 1800-> 1 billion



• 1930-> 2 billion



• 1960-> 3 billion



• 1975-> 4 billion



• 1988-> 5 billion



• 1999-> 6 billion



130 years



30 years



15 years



12 years



11 years



2010 ->> 6.8 Billion
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Infant Mortality
Both sexes 
combined 
(infant deaths 
per 1,000 live 



births)



Male (infant 
deaths per 
1,000 live 



male births)



Female 
(infant deaths 
per 1,000 live 



female 
births)



Afghanistan 157.0 159.9 154.0



Congo 79.3 84.9 73.5



Canada 4.8 5.1 4.6



France 3.9 4.3 3.5



United States 5.9 5.9 5.9



China’s Infant Mortality



Male Female
1950 -1955 218.7 169.7
1960 -1965 130.0 110.8
1970-1975 61.5 60.7
1980-1985 40.3 39.6
1990-1995 26.9 33.3
2000-2005 20.4 31.9
2005-2010 18.4 28.2
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Problem: 



!



Exponential Growth
Exponential growth  occurs when the growth rate of a 
mathematical function is proportional  to the function's 
current value.



Example: 1, 2, 4, 8, 16, 32, 64



Doubling Time



The amount of time required to double the number of a 
growing  phenomena. We calculate the doubling time,



T 2  =                   70



% growth per unit time



A growth rate of 5% per year would have a doubling time 
of  14 years.



     70
5 = 14 yearsT2  =
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Demographic Transition










D e m o g r a p h i c   T r a n s i ti o n
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Population Density for Cleveland, Ohio










P o pul a ti o n  Dens i ty  f o r  Cl e v el a nd ,   O hi o
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‘Types of boundary lines.
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the inferational and intersiate boundaries of
the conterminous United States, The high
proportion of geometric nes are typical o a
situation where poltical decision predated
close seftiement.
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Models of the City



• Concentric Zone Model



• Burgess 1925



• Sector Model



• Hoyt 1939



• Multiple Nuclei Model



• Harris and Ullman 1945



Concentric Zone Model Sector Model



Multiple Nuclei Model



Typical North American City
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Concentric Zone Model
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Multiple Nuclei Model

T ypi ca l   N o r th  Ameri ca n  Ci ty
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Typical European City



Typical Latin American City



Christaller's Central 
Place Theory



• Walter Christaller 1933 



• The theory attempts to explain the 
distribution, size and number of 
settlements.










Typical European City

T ypi ca l   L a ti n  Ameri ca n  Ci ty

Chri s ta l l er's   Centra l  

P l a ce  Theo r y

•

W a l ter  Chri s ta l l er  1933 

•

The  theo r y  a ttempts   to   expl a i n  the 

d i s tri buti o n,   s i ze  a nd   n umber  o f 

s ettl ements .
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Typical European City



Typical Latin American City



Christaller's Central 
Place Theory



• Walter Christaller 1933 



• The theory attempts to explain the 
distribution, size and number of 
settlements.
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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)
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MLC Life Cycle: Incipient Wave
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Glacial and Interglacial Periods
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Milankovitch



Why do these climate changes occur?
How do can we explain them?



Milankovitch



Axial tilt:  Axial Inclination or Obliquity



Range from 22˚ to 24.5˚



23°26'21" ~ 23.44˚and decreasing 
with a cycle with a period of 41,000 years
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Source: http://en.wikipedia.org/wiki/Sunspot



How active is the Sun?



Source: http://www.globalwarmingart.com/images/2/28/Sunspot_Numbers.png



More active sun = higher number of sunspots



Environmental Change Today
Global Warming
Fact or fantasy?
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Over&/me&climate&
models&are&geqng&
more&refined.



Intergovernmental Panel on Climate Change
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Light emitting diode (LED), Luminous Flux 
(Lumens) 500, power 5 watts, lifetime 
50,000 hours



Compact fluorescent lamp (CFL), Luminous 
Flux (Lumens) 500, power 11 watts, lifetime 
10,000 hours



Incandescent light bulb, Luminous Flux 
(Lumens) 500 power, 40 watts, lifetime 1,000 
hours



•In$past$experiments$“we$were$trying$to$
answer$the$ques3on,$‘how$does$the$
world$work?’—not$‘how$do$we$make$
the$world$work$for$us?’$”$



Source: http://www.whoi.edu/oceanus/viewArticle.do?id=34167
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Sourc e: http://www .whoi.edu/oc eanus/vie wAr ticle.do?id=34167
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Source: http://www.globalwarmingart.com/images/e/e5/Glacier_Mass_Balance.png



Peyto Glacier Net Mass Balance 1966 to 1999
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Alpine Erosional Features



Tarn (lake)










Alpine Erosional Features

T a rn  ( l a k e)
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Alpine Erosional Features



Tarn (lake)










A l pi ne  E ros i ona l  F e a t ure s

T a rn  ( l a k e)
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Alpine Erosional Features



Tarn (lake)
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Ci rque s
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Periglacial Landscapes



• Geography of Permafrost!!
• Ground Ice and Frozen Ground Phenomena!!
• Humans and Periglacial Landscapes!!










P e ri gl a c i a l  L a nds c a pe s • G e ogra phy of P e rm a fros t !! • G round Ic e  a nd F roz e n G round P he nom e na !! • H um a ns  a nd P e ri gl a c i a l  L a nds c a pe s !!
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Patterned Ground










P a t t e rne d G round
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Chemical (decomposition) 
Weathering



•Primary(Minerals((((((((((((((((((Secondary(Minerals



•Oxides,(Carbonates,(Sulfates,



• (Clays Most(Important(for(Soils



Clays
• (Size(<2µm(or(<0.002(mm(((very(small)



•  Shape(H(plate(like(H(very(large(surface(area
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Anions



PO4 -
SO4 -
Cl -



Cations
Ca 2+



H+,  Na +
Mg 2+,  K+



Al 3+,  NH4 +



•  Chemical(Ac,vity(Ca,on(Exchange(Capacity((CEC)(((((



High(values(for(CEC(=(High(Soil(Fer,lity



 5 Factors Controlling Soil 
Formation



•1.(Climate



• (



• ( Scale( ( Macro(( Large(are



• ( ( ( Micro( ( Small(area
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5 Factors Controlling Soil 
Formation



•5.(Time



•Soil(evolu,on(



•



Factors Controlling Soil 
Formation



•s = f (cl, o, r, p, t)
where:
s - 
cl -  
o(H(



r -  
p -  
t - time;



Soil Texture



Soil pH



Source: http://en.wikipedia.org/wiki/Soil_texture
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Soil Structure is 
related to Soil 



Texture



Source: http://en.wikipedia.org/wiki/File:Munsell-system.svg



Munsell Soil Colour Book



Pedogenesis



•Eluvia,on(H



•Illuvia,on(H
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Soil Structure is 
related to Soil 



Texture



Source: http://en.wikipedia.org/wiki/File:Munsell-system.svg



Munsell Soil Colour Book



Pedogenesis



•Eluvia,on(H



•Illuvia,on(H
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Podzolization
Calcification



Gleization
Laterization



Source: http://www.soilsofcanada.ca/images/Soil_Order_map.jpg



Why Classify?



•  a(means(to(understanding



• ( organizing(a(confusing(world
• ( finding(rela,onships
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Pedon



•Pedon:((basic(unit(of(soil



• smallest(3HD(unit(that(can(be(considered(a(soil



Horizons
•Horizons:( a(layer(of(soil(approximately(parallel(



to(the(soil(surface(with(dis,nct(characteris,cs(



produced(by(soilHforming(processes.
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Canadian Soil Classification 
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Canadian Soil Classification 
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