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Thursday, September 6, 2012

Fossil Energy
· Fossil energy usage  plastic, transportation, eating (oil)
· Leading source of home electricity (coal)
· Ontario government phasing out coal
· Over 4/5 of world’s energy supply relates to coal, natural gas, fossil energy
· Discuss affects on countries that use too much coal

Climate Change
· Most active in arctic 
· People fighting over oil in arctic
· Could be ice free summer in arctic soon
· Talk about roll arctic plays in world climate system
· Arctic sea ice melt

Tuesday, September 11, 2012

Unit 1: Approaching Global Systems
Control on climate & the global migration of humans, pre-1492
· Picture of cave art in southern France from 30,000 years ago
· France much different in terms of climate 30k years ago  colder
· Last glacial maximum (LGM) in Europe about 20,000 years ago
· Much of Scandinavia and Northern Europe covered in glaciations during this time
· Continental shelf exposed by lower sea levels during LGM
· 20k years ago we would be under ice by several km in London
· Map of North America during last LGM  Alaska larger + connected to Asia, no Great Lakes – carved out when glaciers retreated, Florida + Caribbean much larger, arctic bigger 
· As glaciers advance, sea levels drop + expose continental shelves  key point
· Sun 5700 degrees Celsius billions of years ago
· Eventually atmospheres formed on different planets containing different concentrations of key gases  play role in warming surface temperatures
· Warmth depends on proximity from sun
· Venus closer to sun than earth, therefore, warmer than earth
· Mars further away from sun than earth, therefore, mars cooler than earth
· Venus + Mars have greenhouse effect also
· Mars 10 degrees warmer than should be b/c of greenhouse gases that capture heat
· Venus has extremely high concentrations of heat capturing gases  much more CO2, water stays as vapor = huge greenhouse effect
· Mars  weaker greenhouse effect, water stays as ice
· Earth  water condenses to liquid = ‘right’ greenhouse effect – able to develop water cycle that supports life
· Atmospheric chemistry  key to life on earth
· Compared to Venus + Mars, Earth’s surface temperature has remained remarkably constant
· Earth temperatures have not varied as much as they have on Venus + Mars

Greenhouse Effect

· Sun sends off shortwave radiation
· Earth gives long wave radiation  reinvented in earth’s surface, some of it captured by greenhouse gases
· Energy absorption + transfer occurs w/n atmosphere
· Earth would be 33 degrees cooler than it is if atmosphere wasn’t trapping heat  captures long wave radiation + sends it back to earth to make warmer
· Greenhouse effect heats earth by approximately 33 degrees Celsius

Atmosphere

· Most of greenhouse gases concentrated very close to earth
· 80% of mass of earth’s atmosphere in layer called troposphere  average 10km from earth’s surface, as little as 7 to 8km away
· Poles are 8km + tropics 15km
· Troposphere  roughly 10 km above earth’s surface, contains 80% of gases that heat earth, most action occurs w/n it
· All weather systems operate w/n this thin envelop of gas around our planet
· Greenhouse gases (GHG)
· Ozone layer just outside troposphere in stratosphere 
· Key greenhouse gases  carbon dioxide, methane, nitro oxide, water vapor  carbon by volume is largest greenhouse gas
· Methane + carbon listed in parts per million b/c very small 
· Water by volume greater than carbon dioxide
· Water vapor (co2), methane, + No2
· Ozone layer roughly 20 to 30km above earth’s surface w/ some variations
· Ozone made up of three different forms of molecules 
· Ozone layer  relatively higher concentrations of ozone, in lower part of stratosphere
· Ozone important b/c keeps heat out  absorbs almost all of sun’s damaging UV light from reaching earth’s surface
· Protects earth from 97-99% of all dangerous UV rays
· Ozone vital to plant + animal life forms
· Water condenses to liquid form = ‘right’ greenhouse effect

Evolution of Earth

· Oceans – marine life
· Oxygen able to sustain life on earth w/ formation of ozone layer
· Land life evolves
· 2.5 million years ago  beginning of hominid life, fundamental shift in evolutionary history, early evolution of human specie 
· Humans  150k to 120k years ago 
· Human specie then effected ozone layer, evolution of earth, etc
· Five periods of time in which species went extinct according to experts
· Background rate extinction spasm  times when species were lost
· Fifth extinction was dinosaurs
· Paleo-climate records at global scale show  not huge discrepancy over long periods of time w/ respect to earth’s climate, but still some changes
· Global average surface temperature has varied by +/- 20 degrees Celsius 
· At extremes  snowball earth  when earth may have been completely frozen  Harvard guy 
· Vs
· Periods where earth was completely ice-free  i.e. age of dinosaurs  earth very warm, humid, + productive

Thursday, September 13, 2012

· Climate = average weather over long period (~30 years)
· Why does climate vary across earth’s surface?
· Side note  use lectures as guide to what’s important to read from reader  should read chapter 1
· Greenland 1/14th size of Africa, though on some maps Greenland looks bigger than that  ppl living in south prefer different image of earth’s layout where southern continents look bigger than we would normally see on map
· Global climate system extremely complex  range of key components – variations in solar energy, atmosphere, ocean circulation, sea-ice, glaciers, elevation, land surface biological productivity
· Inter-relations b/w them
· Starting point  differences in solar energy received – fundamental driver of atmospheric + ocean circulation
· Troposphere  where weather is happening
· Oceans circulate on 2 levels – top level, which is ocean’s surface is first 200 metres of water
· Insolation  amount of solar radiation hitting earth’s atmosphere per metre squared  varies w/ season + latitude, due to earth’s orbit, axis, + fact that earth is sphere  curvature, tilt, + orbit
· Greater angle radiation comes in at allows it to spread over much larger area
· Energy coming in on perpendicular path to earth’s surface more concentrated than energy at lower angle
· Title right now  23.5 degrees on axis
· Tropic of Cancer (north) + Tropic of Capricorn (south)  23.5 degree latitudes
· Sun comes in most insolated on Tropic of Cancer during summer months
· Further north  insolation moves across further areas + not as strong
· Sun hits equator at 2 points in year  March + September – spring (vernal) + autumn equinox
· Summer + winter solstice – our summer solstice longest day of year in north = sun hitting 23.5 N or S directly
· This means winter solstice in north is our shortest day – in south, this is reversed
· Insolation varies across globe + time, but in general is greatest b/w tropics
· Produces net energy imbalance b/w hotter tropics + colder poles
· Hot air moves toward troposphere 
· Energy moves from hot to cold
· More hot energy in tropics than poles, but hot air rushes to poles – this is how circulation works
· Energy imbalance  drives steady troposphere airflow from tropics to poles + hence wind circulation as well, also driver of ocean currents + circulation on top 200 metres – top level
· Inter-Tropical Conversion Zone (ITCZ)  most intense point of insolation
· Moves w/ seasons b/w Tropics of Cancer & Capricorn 
· ITCZ like heat pump producing warm, moist air that rises – solar radiation very intense
· ITCZ like giant low pressure system – moist air rises – low pressure zone
· Air doesn’t just move from tropics to poles  becomes more complex b/c earth is spinning – air patterns affected + wind patterns that effect flow – Coriolis Effect – earth’s rotation causes airflow to curve – air can’t go directly north to south
· Trade winds converge from NE + SE  in essence air rushing in to replace rising column of warm moist air
· Insolation most intense at ITCZ – warmer air holds more moister than colder air
· When air flows from tropics to poles gets colder + less moist – causes rain
· Warm, dry, heavier air descends – dense warm air falling is high pressure zone
· Sub Tropical highs 30 degrees north + south of ITCZ – heavy, dry air falling = high pressure zone
· Polar highs at poles as well
· Controls on world climate + ecosystem distribution  

Monday, September 17, 2012
Tutorial #1
Nicole Renaud
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· Gall-Peters Projection Clip from West Wing
· Calculate 2nd, 4th and 6th columns on own from World Bank
· Include reference page in APA
· Last name of author followed by comma + then page number

Tuesday, September 18, 2012
Unit 1: Approaching Global Systems
Imperialism & the Making of the Modern World

· Focus pg. 69-78, 85, 91, skim 64-69
· Geography as social science
· Study of human – environmental relations:

Society – nature  connection b/w human societies + nature

· Geographers like to look at this through time  pg. 64 quote all geography is historical geography, built into every place + each region is legacy of major changes in world geo
· Through time + across space

How has the climate varied throughout human evolution?

· One major glacial advance
· Global elevation map of earth  in light blue: shallow ocean areas that become exposed during periods of glacial advance, they are now underwater (continental shelves) – in glacial maximums sea levels drop several hundred metres = land bridges
· First human species found in east Africa
· Human species migrated out of Africa 70k to 80k years ago
· Five types of great apes  chimpanzee, 
· Last Glacial Maximum (LGM) 20k years ago  glaciers advancing for many years before last glacial maximum – 20k years ago was furthest glacial maximum, from 20k after that, glaciers in retreat
· If earth’s history 1 week modern human species 3 minutes before midnight on last day
· Around 120k + 150k years ago was rise of modern human species – 70k to 80 human species started radiating out of Africa
· As early as 30k years ago there was sophisticated artwork
· Americas had very long period of isolation from human beings, lots of research suggests that lots of big mammals back then killed off by climate

Holocene 

· Last 12k years  Holocene – short ecological epoch in world history – time of relative warmth + relative stability – humans advanced technologically + gave rise to agriculture + human civilization, relatively stable global climate
·  Agricultural revolution  9-7000 BCE  in several major ‘hearth’ regions, independent domestication  middle east + Americas major hearths
· Pg. 64-65 maps showing agriculture
· Hearths are sites of independent agricultural innovation – associated w/ development of crops, domestication of animals – improved strains of crops + animals + techniques
· All worlds major livestock came from Middle East + stretched through to Asia  arch on map
· Vavilov  centres of crop genetic diversity – had world’s largest seed bank in Russia – tasked to enhance agricultural productivity – origin of where crops came from – big in agrarian history  criminalized for his understanding of plant genetics, even though he was right – sentenced to long term labour + died in prison
· Russia later celebrated him after death b/c realized he was right
· Patterns in genetic diversity in world  much of world’s agricultural revolution started in b/w tropic of cancer + tropic of Capricorn – today, most crops not in this area
· Northern Europe wasn’t major site of domestication, but agriculture diffused there
· Last 12k years just blip in evolutionary + other history
· Rise of agriculture gives rise to different forms of labour + cities, tributary states, gives rise to bigger consolidations of power i.e. empires
· 1400 ACE or 600 years ago  emphasized that there were significant trade systems developed b/w dominant civilizations
· Still solar & biomass + wind powered societies = heavy friction of distance
· European Imperialism  emergence of capitalism, limited arable land + resources – rivalries w/ others led to wanting to get land overseas, competitive rivalries 
· Enabled by shipbuilding, navigation + military innovations  these were Europe’s strengths 
· Industrial Revolution  approx. 200 years ago, began in England  fossil energies entered world + became fundamental to how humans produce + move things across space – Manchester was pinnacle – before this coal was major source of energy
· “The sun never sets on the British Empire”  the workshop of the world, birthplace of industrial revolution  big on textiles, sugar, + cotton 
· Synergy w/ imperialism + tropical commodities 
· Discussing 19th century economic control
· Conjoining of very powerful empire w/ site of industrial revolution
· After industrial revolution  wanting imperialism spreads across Europe
· Scramble for Africa  European rivalries led to Africa becoming most conflictionable site of conflict
· Synergy b/w industrial revolution

Thursday, September 20, 2012

· Winston Churchill quote  discussing disproportionate wealth of Britain during time, but defended Britain’s empire

Approaching Global Systems
Imperialism & the Making of the Modern World

· Pg. 11-18, 26-29 for stuff from September 11 + 13
· Richest 25 nations – 1/5 humanity + poorest 50 nations – 1/5 humanity  presented by UN Development Program called it hour glass of world inequality
· If you add up all world’s GNI + separated richest, middle, + poorest 1/5 it would look like graph
· Much blurrier than this  pockets of great affluence in underdeveloped world + pockets of intense poverty in industrialized world
· Pg. 64 quote  all geography is historical geography – built into every place + every religion is legacy of major changes in world geography
· Average income disparity b/w richest 1/5 + poorest 1/5 of humanity:
· 1820  3 to 1
· 1870  7 to 1
· 1913  11 to 1
· 1960  30 to 1 
· 1990  60 to 1
· 1997  74 to 1
· World became more unequal over time
· Global inequality doesn’t exist in historical vacuum 

The Holocene 

· Rise of agriculture 12k years ago
· European imperialism goes back about 500 years
· Synergy b/w industrial revolution + Europe’s colonial appetite grows
· Synergy b/w European Imperialism + Industrial Revolution
· Fossil energy + steel
· 19th century fast weakening friction of distance = compression of time + space – can now go to supermarket + buy things that were produced in different countries – ‘global dinner plate’
· World Population  1492
· By the time Columbus made journey world population increased greatly
· 400 million in 1492 to 1 billion in 1800
· 2 billion in 1920
· 3 billion in 1960
· 4 billion in 1975
· 5 billion in 1987
· 6 billion in 1999
· 7 billion today
· Doubling time occurred much faster as years went by
· In our lifetime, world population could increase to approximately 9.3 billion
· Today about 8,000 ppl added to world each hour
· Rees for most of history, humanity = ‘solar societies’
· When population was at 1 billion was coal age
· When world population close to 2 billion it was start of oil age
· After that was era of fossil energy as population of world grew drastically
· Areas Europe controlled at some point b/w 1500-1950 map  at one point Europe controlled almost all of world except central Asia, like China + Japan
· North-South  
· The 21st century workshop of world is China

European Imperialism from 18th century on

· Synergy w/ industrial revolution
· Political + economic competition + rivalry
· Exporting excess population, especially 1820-1930
· Agrarian  what happens to Europe’s peasants as Europe industrialized, ppl become displaced – first prominent in England, where would these displaced ppl go?  What became of them?
· They became exported to places like Canada, US, South Africa, New Zealand, etc
· Two basic forms of control
· (1) Decimation of indigenous ppl – ‘settler agriculture’
· 19th century flow of grains + livestock
· Imperialism formed by economic interest
· Origin of world food trade occurred by Europeans who moved elsewhere sending stuff back to Europe
· Growth of domestic industry + much more diversified economies 
· Growth of industry that accompanies growth of agriculture
· Ecology of imperialism book on slide (Crosby)
· The Temperate World  (Neo-Europe) massive European settlement – like in Canada, USA, Argentina, New Zealand, etc
· Global North  heavy European migration + European ecologies, economies became much more diversified + integrated economies over time
· (2) Administrative + military control – enabled Europe to govern many areas especially in global south
· Economic mechanisms to extract resource wealth
· The Tropics + Semi-Tropics limited European settlement
· “Whatever happens, we have got the Maxim Gun, and they have not” – quote 
· Global South  diverse demographic outcomes, but overarching story is decimation of indigenous ppl across this region – landscapes + economies restructured to serve Europe
· Africa + South Asia had limited European settlement, just colonial – Europeans less interested in reorganizing economies
· Minerals, gold, silver, sugar, were greatest interests of Spanish conquest – led to slavery
· Population losses in central Mexico  greatest demographic crash in world’s history from 25 million to around 800k in just a century – from around 1518 to 1623 – most of population gone in less than half a century
· What resources made Europeans interested in Caribbean?  Sugar
· Biggest single importer of slaves was Brazil
· Triangular Trade  tied Europe to Americas + commodity flows like sugar, but also tied Europe fundamentally to Africa in terms of forced labour 
· Manufactured goods – guns, textiles, rum, etc
· 80% from 1700-1870 (10 million arrived)  from Africa during transatlantic slave trade – huge chunk of Africa’s population
· Slavery permeated much of continent – Walter Rodney book Pg. 192
· Going back to Europe  plantation crops like sugar, coffee, cotton, + tobacco
· Also minerals
· Africa 1880  Europe’s colonial possessions in Africa relatively small, but most of Europe’s interests in Africa + presence based on slave trade, but also on things like ivory – physical control over land itself in Africa was relatively small though
· Rising industrialization + economic competition in Europe
· Spain + Portugal’s industrial endeavors go back many years
· Scramble for Africa (+ south + south east Asia) = orgy of imperialist gluttony at end of 19th century
· Berlin Conference in 1885 – tried to stop Europeans from fighting over Africa, wanted to divide it up so everyone could benefit from some – essentially sat around map + divided it up b/w countries – ‘Europe chops up Africa’, arbitrary boundaries – no relation to existing nations, ethnicities, cultures, etc 
· Africa had no say in this
· By 1914 Africa almost completely owned by Europeans
· Increasing shift from trade to direct control + reorganization of production to produce things like tea, cotton, coffee, etc
· East Asia  much more autonomous trajectory 

Tuesday, September 25, 2012
Wrap-up of unit

· Vary narrow export economies – dependence upon small # of resources
· Severe import dependence 
· Large internal inequalities
· Hour glass of human inequality graph  ppl experiencing inequality live in areas that have been scared by colonialism 
· Many of worlds poorest country have large population engaged in agriculture – common sub Saharan Africa + some parts of Asia
· UN/WB  850 million malnourished ppl in 2005 (covert famine) – in 2008 923 million – food prices rose from 05-08, in 2009 it was 1 billion, that means 1/7th of world
· 1.2 billion ppl in absolute poverty in 2005 – less than $/day
· Food is huge part of world dependence system
· In 2008 World Bank upped baseline of poverty to $1.25/day, this was for 1.4 billion ppl
· Half world’s population lives on less than $2.50/day – world bank world development report from 2008
· Increasingly tied to markets for food, shelter, clothing, education, + medical care
· When world food markets were spiking + costs went up ppl started rioting in poor countries b/c couldn’t afford food
· World systems:
· Emmanuel Wallerstein 
· CORE  dominates trade, locus of innovation, highly diversified & productive, extract resources & wealth from poorer regions
· World system inherently unequal  flow of resources from poor to wealth countries 
· PERIPHERY  trading relationships dominated by others, innovation eroded, highly specialized
· Indian had advanced textile industry, but England became more advanced + took over India – innovation eroded
· World not simple enough to just have core + periphery – also has semi-periphery
· SEMI-PERIPHERY  exploited by some, exploit other regions
· Semi-periphery dependency b/w periphery + core b/c they exploit some regions + get exploited by others
· Core = Europe (& later neo-Europes + Japan)
· Gap b/w core + periphery growing over time – erosion of innovation gets worse over time
· Core continues to become more innovative, diversified, + productive, while periphery continues to erode + become more specialized
· Export focus  narrow range of resources (primary commodities)
· Shapes colonial (now international)
· Most growth in future predicted to occur in global south + in major cities – world supposed to go from 7 billion to over 9 billion
· In much of world population growth de-linked from rising standards of living
· Growth tied more to basic improvements in public health
· Ecological footprint  you can understand ppls eco footprint by adding up resource budget (food, water, clothing, etc) + pollution burdens
· Average Canadian consumes 16 times more resources as average citizen in developing country
· Canada is 0.5% of humanity
· Uneven consumption  top 20% of world population consume 40% of meat, 60% of electricity, 80% of metals + chemicals, generate 50% of all CO2 emissions

Unit 2: Tropical Deforestation (in Amazonia)

· Review pg. 15-16, 28, 40-43, 107-108
· Read what professor highlights to read, don’t read entire reader
· Epicenter of biodiversity loss: tropical rainforest
· 6% of world’s land area
· 50% of world’s plants + species
· Deforestation rate = 1.2%/year
· ITCZ like ‘heat pump’ producing warm, moist air that rises – sight of most intense insolation  this is a low pressure zone (air rising, moist air lighter than dry air) (think updraft)
· Warmer air holds more moisture than cooler air – flows pole-ward  cools + loses moisture
· ITCZ  fundamental control on patterns of life – this is where we find world’s tropical rainforests, near ITCZ line in centre
· Heat pump generates lots of moisture + rainfall  areas of most intense rainfall close to ITCZ
· Pg. 16-17 on ITCZ 
· January temperatures hottest in southern hemisphere + July hottest temperatures in northern hemisphere
· Amazon Rainforest  3% of earth’s land surface, ½ of world’s tropical rainforest
· World’s ‘frontier forests’  great Canadian boreal, Amazon forest
· Brazil second leading agricultural exporter in world
· UN Millennium Ecosystem Assessment (2005)  most comprehensive survey ever into natural systems that sustain life on earth  2/3 of earth’s ecosystems at risk, expected extinctions over next 100 years – 32% of fish, 12% of birds, + 25% of mammals
· Biological diversity is in midst of 6th great crisis, precipitated entirely by man  E.O. Wilson, Harvard ecologist
· The great apes 99% DNA  less than 500k apes in wild (not a lot)
· Coral Reefs greatly in danger – ‘rainforest of the ocean’  contain lots of bio diverse life in very small space – 20% of all coral reefs destroyed from 1980-2005 + another 20% degraded 
· Amazon Rainforest  biodiversity capital of world – 30% of all known plant + animal species – canopies some of last great unexplored frontiers of natural world – unknown
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· Amazon Rainforest  biodiversity capital of world
· 30% of known plant + animal species – could be more, some scientists say we only have names for 10% of species
· Canopies some of last great unexplored frontiers of natural world

Why are the tropics home to the greatest diversity of life?

· Good climate + not large human footprint on area
· Region on earth that receives most year-round solar energy  most photosynthetic activity + plant biomass
· Over long periods of earth history  advance + retreat of glaciers of long period of world history – many glaciations have not reached tropics
· Widest exposure to ice-free terrain 
· Greatest climatic stability – more so than temperate regions of world
· Are least affected by glaciation
· Evolution of area slow
· All this = incredible degree of specialization  can find more species in few hundred km than in some European countries as whole for example
· By far largest hydrographic basin in world  but not longest river in world (Nile), Amazon greater in terms of volume – if stretched out could run from London England to New Delhi India
· 1/5th of fresh water in world comes from Amazon River alone
· Would take Amazon River only 3 hours to fill up empty Lake Ontario
· Amazon Channel graph – Mississippi Channel, width in meters along bottom
· What major physiographic features do you see?  Andes Mountains, some of world’s most productive grass lands
· Ocean shelf driving under = big mountains + volcanoes  
· Andes – Glacial melt  one of greatest sources of water coming into Amazonian basin
· Guiana Shield  Guiana still part of France, Guiana has own rainforest, some rivers from Guiana shield flow out to Ocean
· Brazilian shield plateau  not super high elevation area, but largely feeding into Amazon
· Drew equator line on image – very close to equator
· Amazon stretches into 9 countries (predominantly Brazil) 6 million km2
· Might come up in multiple choice – what are three major basins for Amazon – Guiana, Brazil shield plateau, + Andes – could have to place on map
· Hot humid temperatures + high rainfall w/ seasonality  temperature almost always in high 20s degree Celsius 
· Hot humid temperatures  INSOLATION above Amazonia – ITCZ always delivering intense insolation to Amazon – nearly constant (in contrast to higher altitudes) 
· But only 50% of solar energy makes it through clouds to forest canopy – not all gets through to ecosystems, half of it gets re-radiated back to space from clouds – ½ of this solar radiation heats air + other ½ drives (of the 50% that gets through) – evapotranspiration (evaporation + plant transpiration)
· As rainfall declines in our summer months, less cloud cover, + higher temperatures
· High rainfall w/ seasonality  dry period happens in what is our late summer
· Where is ITCZ in August? – ITCZ furthest north + above is dry belt
· Dry period is when forest is cleared + burned – the ‘burning season’
· 5.5 trillion litres of water flowing into ocean – cartoon picture on slide – figure 15
· Much more rainfall in Amazon than water flowing out of it – rain not only from ITCZ ‘heat pump’ that brings in moist air – twice as much falling on rainforest than leaving
· Other factor is evapotranspiration  about half of rainfall comes from evaporation + transpiration from Amazon itself
· Half of water that falls on Amazon comes from rainforest itself (see point above)
· Equatorial zone ITCZ winds from East
· Rainfall ~ double expected
· Amazonia as a whole  average rainfall 2 metres/year (half from evapotranspiration)
· Precipitation ½ recycled from forest (half from Amazon itself)
· In some areas this is different, as much as ¾ of rainfall can come from evapotranspiration in some areas
· ½ from Atlantic ocean via ITCZ
· MAJOR POINT  Amazonia rainforest rainfall partly self-sustaining – if we keep shrinking rainforest, we lose self-sustaining ability to produce water
· Average rainfall not equal across basin – some areas get more than others
· Highest rainfall in Western Amazonia (can be as high as 3.6 metres/year) 
· Why?
· Rainfall higher in West b/c warm moist air hits Andes + rises
· Recall that cool air holds less moisture than warm air
· Orographic effect  mountains force moist zonal air upward = cooling + precipitation 
· Amazon River itself  mostly low elevation (<200m), very low stream gradient (2-3cm per km), main source of sediment: Andes – constantly being built up as ocean shelf dives under continent pushing up Andes, but also being eroded – built up by tectonic forces + eroded by rain 
· Mouth  sediment load 1 billion tones per year being dumped into mouth of Amazon
· ANDES  average 13.5 tones/second eroded
· Rivers highly dynamic – channels changing all the time – faster moving fluids can carry more particles 
· Faster = eroding bank on outside of channel by faster moving water + slower on inside + dropping particles
· Slower = dropping sediments 
· Channels shift over time + sporadic flooding 
· River meander 
· Oxbow lake (or Laguna) – abandoned meanders – river will find new quicker course
· River sometimes looks muddy b/c carrying lots of sediments
· Certain parts of season w/ heavy rainfall means flooding + river can widen – overtime reconfigures course of river itself

Monday, October 1, 2012
(Tutorial #2)
The Destruction of the Amazon

· CO2 emissions per capita (metric tones)
· Difference b/w Congo + DRC

The Nature of Things Episode – Amazon
Amazonia – The Road to the end of the Forest

· David Suzuki  tropical forests are drastically being reduced
· How we are all deeply involved in tragedy of Brazilian Amazon
· Warmth, moister + over time made ideal for lots of plants + animals
· Been around over 150 million years
· Most of 50% of animal species in Amazon in Brazil – most of it undisturbed until now (circa 1980s)
· Fire has no natural place in rainforest, burning in Brazil – but happening from same forces that are putting whole world to waste
· 500000km of rainforest gone (circa 1980s)  find out how much gone now
· Land in rainforest being destroyed for housing – problem is this is very arable land
· Government offered free land in Northern Rainforest – many ppl settled in land that was rainforest – many more came than planned for, burned forest to plant food
· Since 1970 more than 3 million have come to this land to “claim their future”
· Taking carbon dioxide from air, releasing from plants through fire
· Greenhouse effect huge impact on global climate, about 1/5 of it occurring from rainforest
· Smoke from planet can be seen from 300km in space
· Photographed 180,000 fires in rainforest from space in 19….
· Ppl came from south, like one family described, b/c they didn’t want to work for ppl, wanted to work for themselves – this family concerned about soil on their land, they noticed that rain has disappeared a lot, think it might have to do w/ deforestation
· Balance of soil, water, and energy torn apart when rainforest burned
· What’s happening in Amazon “beginning of death of planet” says Stanford professor – we’re “destroying life systems of the planet”
· When the forest goes, much of rain goes w/ it b/c we rely on trees to allow evaporated water to turn back into rain
· Water circulation in Amazon may effect wheat fields in Canada
· In 1981, colonization program launched in Amazon with help of World Bank, main road was paved – became highway for many landless ppl from south, came w/ promise of land, all they had to do was clear trees, plant crops, + settle in prosperity – was supposed to control settlement in state of Rondonia
· Leaves that fall break down into soil + help it become more arable through nutrients released – rainforest feeds off itself, need trees to keep soil arable
· Fertility in rainforest in plants and trees, not soil – when plants and trees gone, soil suffers
· Soil has no nutrient holding capacity when it does not have trees + plants to receive nutrients from
· Destroying climate of planet
· Kojobeem established in 1985 under bad soil, has been abandoned  one of 39 rural centres set up for Polonoroeste
· Rondonia one of worst areas for Malaria due in part to condition of land
·  Families can’t rely on large areas of soil they have b/c soil isn’t productive enough, one family – husband has to work in mines to support family b/c land not doing enough
· Dramatic cut back on infrastructure (World Bank) in Amazon, b/c settlements created not working out
· Places abandoned to dirt + debris
· One guy discusses how they need a road to get better access to hospitals + other things they need – wants financing
· World Bank admits Polonoroeste was disaster
· Rondonia had 100k ppl in land size of West Germany – now have 1 million in that area (circa 1980)
· Most land in Amazon now under capital
· Thousands of species + many ppl dead in this area
· Much of speculated land value based on roads
· More than 100k Indians lived in cirowe (?) area 20 yrs ago
· Indians considered by law as children, they have been neglected + don’t have rights they deserve
· Cirowe tried to harvest coffee plant that squatters, settlers, + invaders planted, but plants are deformed
· Ppl contracting tuberculosis 
· Report on Indians predicted disaster, yet World Bank still decided to go through w/ Polonoroeste 
· For more than century, rubber tappers have been working in Amazon, which is rich in rubber trees
· Each rubber tapper has rights to certain trees – “forest that belongs to everyone, and no one” 
· Anything tappers collect is theirs to sell
· This life learned partly from Indians, but also sell rice, latex, + Brazil nuts
· Rubber tappers live peaceful, non-destructive life – but their livelihood depends on existence of rainforest
· Rubber tappers built schools + infrastructure
· They now find themselves at centre of violence
· Chico Mendez  leader of rubber tappers against violence
· Rubber tappers being driven out by invaders + ppl trying to clear land
· Invaders are clearing land for cattle – taking land that rubber tappers have lived on for more than a century, want to replace trees w/ cows, no laws preventing them from doing this
· Chico Mendez + crew stood in front of cattle rangers to prevent them from clearing forests in protest, some of them were shot + killed by these cattle ranchers
· Inter-American Development Bank (IDB)
· Mendez went to Washington to fight for rubber tappers + expressed concern over invasion of Indian land, among other things
· Bank persuaded Brazil to make extractive reserves to help rubber tappers, formal designation of land protection, like protected park
· Gave rubber tappers ability to take issues over land to court to protect it
· More than 2 million hectares of rainforest protected b/c of this
· National Union of Land Owners (UDR) – land owners defense, union of land owners, protects their rights + their property
· Mendez arranged opposition after invaders still kept clearing land
· Invaders said cattle would help, but Mendez knows this is a lie, he saw effects of deforestation first hand
· Amnesty International – over 1000 murders over land ownership, nobody is safe
· Mendez murdered in 1988 – at time of his death was “hero of Amazon”
· E.O. Wilson professor at Harvard  “we are of this earth” important to remember this, we are destroying our earth
· Yamamami Indian tribe living in Brazil – use plants for food, medicine, + shelter – before Europeans 5 million in area, now only 200k, now their lives in danger
· Invading world responsible for destroying plant + animal species
· Up to 1 million gold miners working in forest – Great Medera river doomed by its burden of gold, fish + plants in river now exposed to toxic amounts of mercury
· Carajas iron ore project – second largest deposit in world, industrialized world assisted by lending 1.5 billion to project to get ore at bargain prices, not taking into consideration effects on land
· Profit in Amazon depends entirely on forests, chopping them down, and feeding them to fire
· Three tones of tree turns into 1 tone of charcoal
· Slum settlements increase in deforested areas b/c they can’t support themselves
· Town Eldorado  forest gone forever to ppl in towns like this, in West we can only see Amazon as benefiting us economically + w/ respect to cheap resources
· Citing News Articles in APA:

Author, A.A. (year, month, day).  Title of article.  Title of Newspaper.
Retrieved from: http://www.address.com

· Kayapo culture – resilient, trying to survive in unsustainable conditions, at boundary of where two worlds collide

Tuesday, October 2, 2012
Unit 2: Tropic Deforestation

Vegetation 

· 3 main canopies – each adapted to different light & moisture levels
· Epiphytes: plants living on other plants – i.e. vines + bromeliads
· Tropical ecosystems: high % of nutrients + water reservoirs reside in plant biomass (stored in canopy itself)

Leaf Area Index (LAI)

· Area of leaf matter above each m2 of forest floor
· Some LAI values in Amazonia at 6, but can get as high as 7 – highest in Western Amazon b/c has most rainfall (sometimes close to 4m in precipitation each year)
· 15% of world’s terrestrial plant biomass (Amazon on 3% of world) – the lungs of the world
· Lungs of world b/c contributes to sequestration of carbon + gives oxygen
· Trees: shallow root system – often on nutrient poor soils 
· Tropical laterite soils – nutrient poor (much of nutrients in canopies of trees + get recycled + used by trees), canopies protect from erosion force of intense rains (in way they protect soil), but nutrients heavily leached by great volumes of water (dissolved in water + escapes from soils), dissolved nutrients in groundwater  rivers
· This = low fertility for crops + grazing – soil not good for agriculture at all b/c not rich in nutrients
· Forests burned b/c it releases nutrients fast – short term benefit
· Also = low stocking densities 
· Severe vulnerability to erosion when exposed to rains
· Permanent agriculture very precarious 
· Areas that don’t have good tree cover get exposed to way more erosive forces
· Clearance = release of stored carbons + diminished sequestration capacity (DOUBLE WHAMMY)
· Burst of one-time carbon goes up when forests cleared, but at same time loss of plant mass b/c less plants to take in carbon when it comes back


Different water chemistries along tributaries 

· White rivers  near Andes, white (or yellow) b/c of high suspended load (particulate matter: silt, sand, organics)
· Black rivers (looks more brown)  dissolved load (salts, sulphates, carbon) (hard to see hand if you stick it in water b/c so dark)

Predictions

· About 20% of Amazon deforested + another 20% disturbed to some degree
· Projections: 2030 30% of remaining forest + 10% decline in rainfall
· 2050 40% of remaining forest lost
· WWF: “point of no return” in which conservation prospects are greatly reduced, 2 decades away
· A lot of water from Amazonian basin coming from Andes + glacial melt of Andes – studies show decline in glacial mass from Andes – sharp decline
· Read Pg. 122-26, 129-30

Next Slides

· Impoverishing the ethnosphere (Wade Davis term – rapid diminishment of cultural diversity, along w/ diminishment of natural diversity) – indigenous groups that still live autonomous lives in forest
· Amazon still home to diminishing indigenous groups w/ diminishing languages – plight of rainforest could contribute to decline of these ppl
· Language map of Latin America from Pg. 125 of textbook – 2/3 of Latin America Spanish speaking + 1/3 Portuguese speaking, solely in Brazil
· Map w/ circles showing most dense areas in Latin America w/ indigenous ppl – i.e. Aztec ppl + Inca, Maya
· In 1492 – large range of societies (from dense + sedimentary to highly mobile)
· 3 powerful pre-Columbian Empires – agricultural surpluses (some of the world’s great agricultural hearths) – Aztec (produced things like mace, tobacco, squash), Inca (things like potatoes) – gave rise to huge civilizations 
· Created capital cities, etc

Thursday, October 4, 2012

· In 1492, large range of societies – technology, agricultural vs nomadic, highly stratified vs egalitarian
· Amazonian Basin – long assumed indigenous ppl nomadic + low tech – however, research shows there may have been more development in basin than once thought – uncovered series of towns that had sophisticated grid networks + roads
· Treaty of Tordesillas (1494)  Portuguese + Spanish – divided world b/w Spanish halves + Portuguese – thought was giving new world to Spain, didn’t realize piece of land east of line  
· Portugal discovered piece of land – 1500 – trade path – Portugal realized that they had piece of new world – due to that little piece, small part of population in Americas speaks Portuguese – all of this occurred by accident b/c land was not known

The Colombian Exchange  

· Disease is one element, domestication, crops going from new world to old world (crops like wheat, sugar, animals, etc) – huge ecological transformation – the big three:
· Crops
· Livestock – ecologically more transformative than crops
· Disease – exceptional vulnerability to Old World Diseases for indigenous ppl – very little disease moved from old world to new world, but from old to new world there were lots of diseases
· Destruction of Indians of Americas was far and away most massive act of genocide in history of world – David Stannard 
· Indigenous pop stabilized in certain areas like Guatemala 

Brazil 3 geographic regions

· Coastal Lowlands – 100-200km wide
· Shield/plateau – later – agriculture + mineral wealth – Brazil found mineral wealth, Portugal found it later
· Amazonia – were exceptionally forbidden for Europeans, they didn’t see value in colonial period, was not priority for Portuguese coming from east + Spanish coming from other side – Portugal at first very limited interest, when Portugal first became interested, wanted sugar

Main indigenous outcomes

· Enslaved – Portuguese attempted to enslave, indigenous ppl fought back + Portuguese unsuccessful b/c indigenous more mobile in area
· Indigenous moved away from Portuguese settlements
· Red gold was what Portuguese were trying to extract
· Disease – spread inland over time, major factor why slavery unsuccessful for Portuguese
· Disease + fled  by 1700, most driven inland = conquest an on-going process = Portuguese massive labour shortages
· Brazil greatest slave import nation in new world
· Solved by
· About 40% of African slaves went to Brazil
· In 19th century when British + French left slave – cut off slave import in 1850
· Slavery in Brazil happened one most recently in new world
· Slaves enabled Portuguese colonial economy
1. Enslaved
2. Fought
3. Disease
4. Fled

Brazil

· Colonial period driven by commodity booms
1. Sugar
2. Gold & diamonds
· Both contributed to labour force – slavery 
3. Coffee (19th century into 20th century) – migration (Southern Europe – Spain, Italy, Germany, etc) – controlled by Euro farmers rather than slave labour
· Pg. 130 map of Latin America in 1650
· Two basic forms of colonial control
· Brazil was at first site where indigenous populations decimated, but 19th century onward transformed by European migrations, overwhelming southern European groups
· 1822 – semi-independence
· 1889 – Republic of Brazil
· Portugal maintained reign in places in Asia + Africa from Rio de Janeiro
· Brazil demography made up of indigenous decline – pushed into Amazon to get away from settlers
· Rubber first thing that tied Amazon into modern world economy – harvest like we harvest maple syrup in Canada – natural latex dropped down + collected – became exceptionally valuable commodity in world economy
4. Rubber (~1870s to early 20th century) – made natural latex firm + durable, which made it valuable almost overnight 
· Book Devil’s Milk about rubber
· Amazon only site of natural latex – now need to extract it to get it to Europe + North America – wanted to get labour force to collect + export it – internal migration (poor from NE & S) – wanted to ship poor ppl from other parts of Brazil to Amazon to work – this is how Chico Mendes + family ended up in Amazon – this is where many rubber tappers came from – rubber tappers go back to late 19th century
· Rising international demand – unique source of natural latex
· Rubber tappers – tap & sell rubber
· Rubber barons – control land + trade – in charge of area of land + ppl working on land
· Rubber tappers  rubber barons  rising international demand
· Very unequal relationship
· Rubber barons so wealthy they built extravagant opera house – reflection of how much wealth generated by rubber economy
· Andrew Revkin quote – every time ball of smoked latex changed hands as it moved downstream, value increased, close to export docks where risk was lowest + profits greatest + astronomical fortunes were made
· Until rubber boom suddenly busts in early 20th century – rubber tree seeds smuggled out + made way to Britain + Britain’s colony in Malaya – now plantations in SE Asia – Brazil lost monopoly on rubber
· Trees in Brazil dispersed – tappers had to walk a few minutes in b/w trees
· But in plantations it was only rubber trees + they were planted close together so more efficient
· But rubber tappers remain, continue tapping in forest
· Mendes was union organizer, tried to round up tappers to defend their livelihood + rainforest in process of that
· Meanwhile, Amazon’s other inhabitants
· “Die if you must, but never kill.” – Candido Rondon (1910) to Indian Protection Service – defender of indigenous ppl, advocated for protection of indigenous ppl
· Curt Nimuendaju – spent time immersed in remote areas of Amazon – wanted to put in place protection for indigenous ppl
· Some indigenous ppl still living out of modernity in Brazilian Amazon – clearing of land takes them out of their elements 

Tuesday, October 9, 2012
Wrap up Amazonian Unit

· Meanwhile Amazon’s other inhabitants…
· Official state decrees about ‘whitening Brazil’ vs.
· “Die if you must, but never kill” – Candido Rondon (1910) to Indian Protection Service – had state named after him called Rondonia – planner helped Brazil’s move westward but had sympathy for indigenous ppl, contradictory figure – die if you have to when facing indigenous that have not been faced w/ modernity, but never kill them – meaning of quote 
· Will say few words about mid-term at end of class

Amazon

· Brazil’s indigenous pop today b/w 200,000-320,000
· 1930s onward – rapid industrializing push + the ‘March to the West’ – sugar was Portugal’s first great interest in Brazil, as they went further into Brazil, found nutrients as well, later on, coffee became prominent desire
· Most of rainforest deforestation has occurred in last 50 years
· 1960s was when Brazilian’s really started moving westward
· Rio de Janeiro 2nd industrial capital
· In 1960s Brazil moves capital to middle of jungle to city that didn’t exist, carved hypermodern capital in jungle
· Completed shift of capital from Rio to Brasilia
· Intensifies in 1960s  strategic considerations – borders, resource speculation, integration
· Created new capital city in jungle – wanted to control inland b/c of speculation of what might be there – mineral wealth
· Vision of Brazil to be modern industrial territory – had to protect inland
· Frontier mentality – vast, need to ‘conquer’ + develop
· The March to the West  Mega-Projects – lots of international financial help poured into helping series of projects to transform region quickly – to get resources out, build highways – highway networks
· Pre-1960s: Amazonia – 200m of paved roads – rainforest virtually roadless until 1960s, road building push central to vision of how region would be developed – Highway of the Jaguar (1200m of road), important to modernization of Brazil b/c Brazilian president road on truck as it was getting completed, by 1980s more intense network, by 2000s even more sophisticated 
· The Road Fishbone – Rondonia pg. 102 (from reader, picture) – also saw this in documentary – could use for tutorial assignment
· The Road Fishbone + forest fragmentation – larger mammals quickly hunted out (flee or migrate or get killed) b/c of roads + human settlement
· Edge effect – increased wind + sun exposure reaching into forest (~100m + more) – where forest has been cleared, on edge of that area increased exposure to wind + sun light, can stretch into forest to relatively large extent = dying/changing ecology = even seemingly large forest fragments (~10km2) can become almost entirely altered habitats
· Mega-Projects – resources: mills, mines, hydro-electric dams
· Large-scale ranching – interested in controlling land b/c government encouraged it
· Smallholder colonization – instead of land re-distribution in S & E, the Amazon an outlet for poor – relocating ppl from east to Amazon, poor ppl in Brazil encouraged, given money, + plot of land to move to Amazon – dealing w/ land inequality by shipping poor to Amazon
· Book The Fate of the Forest – Brazil country of incredible inequality
· = Inequality driving migration + gets reproduced in Amazon – Amazonian basin was similar picture being reproduced – 1% owns 40% of arable land? – Small number of ranchers have large estates + others struggle
· By 1980s  RAPID DEFORESTATION – rising evidence of rainforest destruction + extinctions – ‘The Burning Season’ – happens when ITCZ further to north, short season – could see thousands of fires from pictures from space – book called The Burning Season by Andrew R.
· Also struggles to defend – Chico Mendes – battle to protect forest – some ‘extractive reserves’ – Mendes argument – wanted areas of forest protected to be occupied by rubber tappers (can extract value from forest w/o destroying it), indigenous reserves, + national parks
· Mendes wanted reserves that can be sustainably harvested – forms of protection have grown considerably since 1980s
· E.O. Wilson quote  10% is not enough to save Amazon as we know it vs
· Advance Brazil (2000) – $40 billion in new highways, rail, gas lines, hydroelectric projects, etc
· Brazil now in top 10 largest economies in world – part of unfolding drama of Amazon
· Continued dam building – proposed dam could be one of biggest in world – indigenous ppl protested this, they recently got it halted 
· Another dynamic unfolding agriculturally is industrial soy bean production, erupted on southern frontier of land, grown on already destroyed land – soy going very heavily to China + Chinese livestock, powerful dynamic of deforestation
· Eastern Amazonia  rising pressure from extensive extractive industries

Thursday, October 11, 2012
Unit 3: Desertification (in the Sahel)
Physical Processes in Sahelian Africa 

· Review page 15-16, 28, 37-38, 43-44, 156-157, 161-162, 159, 178-180, 181
· For mid-term focus on lecture notes primarily, use course reader as assistance 
· Food security risk index 2013 – Sahel + other parts of Africa highly represented (map highlighting food insecure regions)
· Lots of famine in Western side of Africa
· Somalia famine highlighted
· Extreme food insecurity:
1. Famine – episodic crisis (picture of child who couldn’t make it + vulture)
2. Chronic hunger + malnourishment – FAO: a ‘convert famine’
· Globally 8 million deaths each year from lack of food + nutrition (24k each day)
· 5.8 million children die/year from hunger related causes (16k each day)
· In Sub-Saharan Africa – ¼ of population undernourished, 1/3 of kids moderately to severely underweight
· Key questions for this unit (next week):
· Why such vulnerability to episodic famine?
· Why is this ‘covert famine’ so extensive here?
· Sub tropical high (30 degrees) + Sub Tropical highs (30 degrees) = high pressure zone
· Sub tropical high fundamental control of world’s deserts 
· STH (Sub tropical highs)  warm, dry sinking air control location of world’s deserts (~30 degrees North & South)
· This = controls on world climate & ecosystem distribution
· ITCZ, STHs: don’t go straight across due to shape of continents + ocean effect
· Oceans – warm up + cool down to greater depths = greater mass >> slower temperature change = ‘solar battery’ (think of oceans like this b/c get energy from sun + warm up + cool down faster than land) – absorbs lots of energy
· Continents – heat up + cool down more quickly
· ITCZ in July in Africa – rainy season in Sahel – moves North, farmers get rain + can support agriculture in region – map pg. 179
· Really important climatic event that happens in Sahel – warm winds come across Sahara, pick up dust + deposited it in places like Sahel
· May see on midterm – basic question about controls or where certain thing like ITCZ may be located
· FOCUS ON ITCZ

The Sahel

· Border region – tropics to south
· Sahel transition zone b/w tropics + Saharan desert
· Sahara = Arabic for dessert
· Sahel = Arabic for ‘shore’ or ‘coast’ – extreme seasonality, especially w/ rainfall
· Sahel << 4800km >>
· Border region b/n STH + ITCZ
· Sahel = ‘tropical steppe’ / savannah – grassland w/ widely spaced trees + shrubs – not fixed climate zone, transition zone – one of most extremely seasonal parts of planet, sometimes only one rainy season that may last just a few months – slide w/ 2 different pictures of Sahel in dry + wet seasons
· Sahel Vegetation – Potet – potential evapotranspiration – volume of water that could evaporate from soils or be released in transpiration if all plant moisture needs were met, measure of moisture demand of plants relative to what’s available, very high in arid + semi-arid tropics (i.e. water demand > supply), + soils can only hold little water over time = plants must adapt to extreme variations of rainfall 
· Plant Adaptations:
1. For WATER COLLECTION: very deep root systems and/or radially extensive shallow root systems
2. For WATER HOLDING: waxy leaves to minimize ‘breathing holes’ + moisture loss
· Also grasses + shrubs adapted to fire
· Pastoralists >> grazing
· Farmers >> rid fields of stubble 
· Lack of continuous vegetative cover – mostly widely spaced shrubs of sparse grass = little protection from rain – exposed soil can erode from wind +/or too much water, binding surface materials = high vulnerability to fluvial erosion 
· Aeolian (wind) processes:
· Winds transport:
1. Sand
2. Silt
3. Micro-biota
4. Iron oxides
· W/ little vegetation – in dessert areas little protection – particles move across earth w/ wind, vegetative cover slows wind at surface of earth – vegetation increases surface roughness, creates thicker ‘dead air layer’ of low velocity (wind speed ~0)

Monday, October 15, 2012
Tutorial #3
Food Insecurity in the Sahel Region

· Video from World Food Programme – about drought in Sahel region in Africa
·  Prices high in market in Sahel region, food in short supply
· Ppl left homes in Mali looking for food
· WFP purchased food – 600000 metric tons in area to support population for a few months
· Lives in danger
· New Internationalist – try to source this in tutorial assignment
· Drought is inevitable, but hunger is not – quote
· How corn is used diagram – in 11/12 in US, 39% goes towards biofuel (feeding cars, not ppl), 37% animal feed, 13% export, + 11% goes to food
· Food security components  have to be able to ACCESS food (affordability, location, distribution, etc), USE (crops, biofuels, food for livestock, etc), AVAILABILITY (droughts, quantity of food, etc)
· Al-Jazeera video  “explaining the Sahel drought problem”:
· Several countries in Sahel declare food emergencies
· Burkina Faso  80% of country relies on agriculture + rains
· Ppl in region feel completely abandoned by outside world
· Ppl can’t afford to pay to feed their animals or even feed themselves 

Tuesday, October 16, 2012
Midterm Info

· Won’t be specific details from reader on test that were not mentioned in class
· 30 marks for multiple choice – each question worth 1
· 20 marks for short answer

Unit 3: Desertification (in the Sahel)

· Review pg 186-88, 189-98, 202
· UNDP human development index – 2011 – Sahelian countries: Senegal #155, Mauritania #159, Gambia #168, Mali #175, Burkina Faso #181, etc
· Sahel one of poorest regions in world
· Very high rates of hunger + food insecurity – chronic problem of everyday malnourished, almost 1/7 of ppl on earth malnourished, vulnerability to episodic events of famine
· Highly agrarian – map showing % of world pop that’s agrarian
· Africa + South Asia – regions w/ highest % of agriculture, also have some of poorest nations in world – they become dependent on food imports, but much of their pop still derives income from agriculture
· 2 common + linked expectations:
1. Environmental (‘determinism’) – physical geo + climate of place is fundamental driver of human differences like chronic hunger, etc – environment relating to human conditions, centrality of arid climate + soil degradation, remoteness, lack of access to markets – Jeffrey D. Sachs “The End of Poverty” reference – talks about poverty in terms of access to local markets
2. Over-population (‘neo-Malthusianism’) – population seen as another fundamental control as to why there is so much poverty + food insecurity, since 1950 Sahelian countries have grown by 4.4 times – in span of 60 years, huge growth 
· Malthus theorized – late 1700s  food supply growing at arithmetic rate, human population if unchecked grows geometrically – no point in distributing wealth, poverty is inevitable – neo-Malthusian – population at root of hunger, resource depletion, land degradation, etc – book “Population Bomb” by Stanford professor Ehrlich, blames population growth on environmental problems, he made some correct projections on pop size, but other projections quite wrong – idea that population outstretches food supply, main idea why we have environmental problems
· In Sahel 2-3 times as many sheep/cattle since 1950s
· Environmental degradation + over population = interlinked problem, part of story of food insecurity in region >> part of food insecurity in Sahel, but problems also more complex
· West Africa  region one of great agriculture hearths in world – site of autonomous agricultural innovation, agriculture rose independently + emerged from these key sites, crops + animal domestication ~5000 BCE>> -- Nikoli Vavilov found sites, cultivation especially on South fringe of Sahel – fast-maturing crops (have to grow quick b/c of short rainy season, which can last as little as 2-3 months – ex. Sorghum, millet), pastorialism (migration North-South) w/ rains – herders follow rains + ITCZ up + down – further south more tropical regions + further south much more agriculture
· Variety of food security strategies to cope w/ periodic drought  
· Examples:
1. Social obligations for storage + distribution in times of drought + shortages – resp. of ruling class >> grain tax, cooperative efforts as well
2. Cultivation of hardier ‘famine foods’ – foods that can handle extreme seasonality w/ little rain + periodic droughts, also grow quickly + can be stored for long periods of time
3. Pastoral migration + trade w/ south – herders move w/ ITCZ for rains

Pre-Colonial Agriculture

· Adapted to arid conditions over centuries
· Sahel (shore) – sedentary agriculture + shifting pastorialism
· Sahara – nomadic cultures – home to ppl who move around + trade things, very low population densities

Pre-Colonial States + Empires

· With systems for food security in place
· Many small towns of approx. 20,000 ppl
· Map showing major states + empires in region
· Site of urbanization, agriculture gave rise to states that spanned several kilometers – large states
· Major civilizations arose as ‘ports’ at ‘shore’ of Sahara 
· Food security + agriculture provide basis for urbanization, sources of wealth pitted on commodities that flowed through region
· Sahara was like ocean + Sahel was like shore for that ocean – focal point of movement of things from north to south across great ocean
· Wealth derived from key positions in trans-Saharan trade routes

The ‘Invaluable Resource’? 

· Salt
· Salt pans  evaporation – mined for centuries >> worth ‘weight in gold’ (literally had same weight value as gold) – traded north + south
· Why so valuable? 
· Especially for food
· Crucial preservative (seasonality + migration) – kept food from rotting
· Additives (seasoning) – we put it in food to make it taste better, or in their case to make it more edible
· Tanning + dyeing – used w/ leathers
· The Trans-Saharan ships – ‘grand caravans of camels’ (picture of modern caravan from Chad to Libya – car overflowing w/ ppl, camels, supplies, etc) 
· Niger – caravan station pictures
· Ghana, Mali, Songhai – major pre-colonial states + empires – looking at trade routes – connected to Arab world, across country, etc – key point is that empires grew out of wealth + values of range of commodities going through them

Thursday, October 18, 2012
Last Class Before Midterm

· Excerpt from pg. 77 of reader
· Map from pg. 194
· Will post sample questions on WebCT + lecture slides w/ words
· Will be 45 marks on midterm, 60% multiple choice + approx. 40% fill in the blanks
· Focus on major concepts, not a lot of focus on specific dates – questions for specific dates will likely be in multiple choice
· Fill in the blank/very short answer

Slides

· Map from page 190 – Ghana, Mali, Songhai – major pre-colonial states + empires
· Was home to considerable region states
· Salt mined in very north of Sahel – key commodity that moved through region, gold also
· Other things that moved – slaves, ivory, + cloth
· Slaves traded long before Europeans arrived 
· Slaves that were moving were largely prisoners of war – from 600 ACE to 19th century – small numbers
· Timbuktu – cap. Of Mali + Songhai, at height 100,000 population, major trading ‘port’, center of education, culture, + religion – world heritage sites, historic mosques 

Fall of Songhai

· Proximate cause – military defeat
· Cause of collapse of empire was when it was defeated by nomadic ppl in region
· Long-term decline  European trade on coast marginalized Trans-Saharan route – lost value as major trade hub
· European’s seeking in West Africa – ivory in Cote d’Ivoire, the gold coast, the slave coast in Southern Nigeria + Togo
· Recall the triangular trade – Africa got tied into world economy by things like ivory, but more importantly through slave trade
· Map on pg. 192 – shows key flows in triangular trade in Africa
· Historic slave trading routes – map w/ arrows
· Very different than trans-Atlantic slave trade – smaller numbers + mostly prisoners

Atlantic Slave Trade

· 10 million Africans arrived in new world aboard slave ships, could be as high as 15 to 20 million ppl
· Transformed slavery – instead of being prisoners of war, becomes primary activity
· From by-product of war to primary industry – focal point of economies rather than war + conflict
· Also exploded scale
· How Europe Underdeveloped Africa – book by Walter Rodney
· Still over 20 million ppl living in slavery in world – still modern phenomenon – epicenter still in Sahelian region
· R. Stock quote – almost entire commercial economy of west coast of Africa b/w 16th + 19th century was organized to facilitate in capturing, transportation, + sale of slaves
· Take ppl in working prime to be slaves
· Huge demographic impact – debilitates economic development – undermines agriculture, handicrafts, technological innovation
· Robbed societies of young, working ppl + shifting economic focus to destructive focus
· New kingdoms arise + increase welfare 
· Slide from first unit – though European interest mainly on coast, slave trade had considerable economic reach, Rodney says Euro rule didn’t come until much later – orgy of imperialist gluttony at end of 19th century
· The ‘Scramble for Africa’ – Africa pre-scramble 1880 + post-scramble 1895 – at first limited to coast + post-scramble drawn up by Europeans – Berlin Conference 1884-85
· The ‘Scramble’ in the Sahel – in 1880, still some slave raiding, but waning, mostly agrarian
· Direct rule – Europeans expand production – happened much later than slave trade – surge into continent – Europeans couldn’t penetrate, worried about diseases in Africa
· Sahel – cotton, groundnuts, peanuts, palm oil – margarine
· Key players in Sahelian region were French – dominated + conquered, Berlin Conference gave them small chunk, but they expanded it over time
· How did they set about reorganization agricultural systems to produce things like peanuts, etc – basic approaches:
1. Expulsion – from most fertile land – relocation + forced labour
2. Coercion – through taxation/duties (i.e. hut + head tax) – forces peasantry to produce certain things to earn money – how do you make them want to grow these things? – They don’t want to do it, but coerced into doing it by having to pay taxes – forcing them into market economy, increasing male migration
· = Narrow export economy
· = Undermines historic food security strategies – peasants forced to produce what they hadn’t produced before
· Great optimism w/ independence but what to do about ‘colonial inheritance’? – Countries in 1960s faced w/ huge weight of colonial legacy

Colonial Inheritance

· Created or exacerbated ethnic tensions – ‘divine & rule’ + nurturing of local elite
· Economic ‘dependency’ – continues to be fundamental marker of these countries today – continuation of colonial impact beyond independence – narrow range of primary commodity exports + large areas of best arable land that get devoted to export production – in Sahelian West-Africa nuts, etc
· Dependence on wide range of imports – but at first not food – almost entirely food self-sufficient in 1960s
· Commodity dependence – in 1970, most of SSA:
· > ½ of export earnings – 1 resource
· > ¾ of export earnings – 3 resources
· Shows how narrow export base was

Common Policy Responses

· Export led growth – grow more cotton, sugar, tea, etc
· Continuation of same production of small number of resources
· ‘Urban bias’ – growth poles – governments prioritize cities of rural areas
· Cheap food policies – thought it would help them industrialize quickly if they imported cheap food, African countries absorbing large quantities of cheap food
· But…rising dependence on food imports
· Also declining terms of trade – map pg. 196
· The Wheat Trap – how does country that doesn’t produce wheat become fundamentally dependent on it in their food system
· During 1983-4 famine – import record volume of cereals, export record volumes of cotton – while prices falling on world markets – Sahel region in West + Central Africa

Thursday, October 25, 2012
Unit 4: Climate Change & Fossil Energy
Fossil Fuels & the Carbon Cycle
Pg. 51-58

· To interpret significance of future climate change, we must understand patterns of past climate changes (pg. 51)
· Paleo-climate records at global scale show…
· Global average surface temperature has varied by +/- 20 degrees Celsius
· At extremes – snowball earth – periods when earth may have been completely frozen
· Vs
· Periods when earth completely ice-free (i.e. age of dinosaurs)
· Ancient ‘rainforest’ trees at polar locations – i.e. dawn cypress on Axel Heiberg Island; Redwood ‘charcoal’ in NWT
· The earth’s climate has always been variable – experienced over long periods of time
· Glacier-interglacial cycles extend back 2.6 million years – era called the Pleistocene, all the way until approx 12,000 years ago 
· Lots of glacial periods + warm periods back + forth
· Ice layers in continental ice sheets go back ~800,000 years – can use glaciers to trace climate/temperature in past
· Annual ice layers (winter snow-summer thaw) can be counted back 100,000s of years – variations in ice chemical composition from year to year record changes in past global temperature + atmospheric CO2 – vital for understanding long-term climate history based on what they find in layers of ice
· Bubbles of ancient air trapped in ice layers preserve information (i.e. CO2 + its source) = ice contains a chemical code that reflects average global ocean temperatures at different times  proxy for global average temperatures
· Graph on pg. 52 – shows considerable swings in earth’s temperature, goes back approx 450,000 years ago
· G = glacial advances or ‘Ice Ages’ 
· See relatively consistent periods of glacial advances – ice ages correspond directly w/ fall in sea levels
· G = lower sea levels > water taken out of sea, stored on land
· W = warm periods – we are in warm period now, consistent pattern in warm periods as well
· Graph shows 10-20 W-G shifts

Drivers of major historic climate changes (including glacial & interglacial cycles):
3 long-term variations in Earth’s orbit:

· Affect intensity of solar radiation received
· Relatively consistent/frequencies 
· ‘Milankovitch Cycles’
· Pg. 53 diagram
· Wobble occurs – that means tropics may not be at 23.5 degrees
· Eccentricity – shape of orbital eclipse changes Earth to Sun distance during different seasons ~100,000-400,000 years
· Precession – gradual change in orientation of axis ~20,000 years
· Obliquity – tilt of Earth’s axis ~40,000 years 
· Triggers global glacial advance & retreat
· Explains changes in earth temperature that led to glacial advances & interglacial warm periods during last 2.6 million years
· Changes in earth’s position relative to the sun
· Small changes in sun-earth distance can have major effect on earth’s temperature
· Variations in earth’s orbit around the sun + in the tilt of…
· Carbon dioxide in atmosphere has also varied over time – parts per million in atmosphere in line w/ temperatures – more parts in atmosphere, higher temperatures
· Today carbon dioxide is 390 parts per million – projected to increase
· Temperature & relative CO2 concentrations have always tended to move together
· Orbit-tilt led but a reduced greenhouse effect amplified the cooling during ice ages
· Where do modern humans come into picture?
· The Holocene is period that gave rise to modern civilization, agriculture, etc. – it is just one short warm period (last 12,000 years)
· Paleo-climate records at global scale also show…
· Positive feedback cycle – self-reinforcing dynamics (accelerating change in same direction)
· Example  increasing ice – b/c less solar radiation  increasing albedo of earth – reflection of solar energy that gets bounced back  more heat radiated back to space (cooling) – fundamental control on solar radiation coming in to earth, decreasing ice – decreasing albedo  increasing heat absorption (warming) 

Tuesday, October 30, 2012

· Test review – going over marks

Thursday, November 1, 2012
Unit 4: Climate Change & Fossil Energy
Fossil Fuels & the Carbon Cycle
Pg. 51-58, 243-46, 111-12, 263-67

· Temperature + relative CO2 concentrations have always moved together – see pg. 52 of reader
· Orbit-tilt led but a reduced greenhouse effect amplified the cooling during ice ages + increased greenhouse effect (i.e. higher CO2 ppm) amplified warming
· Strong correlation b/w warm periods of history + periods when greenhouse gases have been higher
· Positive feedbacks that kick in – declining temperatures + solar radiations
· Advances of glaciers reduces carbon cycle – as glaciers advance, less land on earth
· Periods of warming = higher concentrations of carbon dioxide (can either amplify cooling or warming) 
· Vostok annual temperatures – Antarctic research centre – shows 400,000 years ago until today
· Milankovitch cycles – small changes in Sun-Earth distance can have major effect on earth’s temperature – do Milankovitch cycles explain current warming? – No
· Graph from reader on Milankovitch
· Black line is observed temperatures
· Blue is model of how earth’s climate would have functioned w/ addition of various greenhouse gases
· Models getting more + more precise 
· Climate science is saying we can’t explain contemporary cycle changes in Milankovitch cycles
· The Keeling Curve – annual carbon flux – refer to reader for further info
· Atmospheric flux – in steady stable study would like wavy line on slide – carbon PPM in atmosphere – flux up + down every year – ‘peaks’ + ‘valleys’ – annual wiggle, hint = earth is ‘breathing’
· Winter in Northern Hemisphere – leaves decaying = carbon release
· Summer – plants growing, carbons getting absorbed – there is pattern in earth’s climate system
· A lot more landmass on earth in northern hemisphere 
· 2 PPM/year since 1970 
· Now experiencing levels of greenhouse gases that have never been present on earth – usually around 310 PPM, but now around 390 PPM
· Graph showing trends in CO2 concentrations – dramatic spike in CO2 concentrations – started to climb significantly from 1860s on
· Changing isotope ratios of carbon – not only that there is more carbon, but fossil carbon has ‘chemical signature’
· Graphs showing some indicators of Human Impact on the Atmosphere since Industrial Revolution
· The Global Carbon Cycle – carbon naturally cycles b/w atmosphere + biosphere (what Keeling was saying) + also pedosphere (soils) – carbon captured by plant life ends up in soils, there is some release from pedosphere to atmosphere but not as much as from biosphere to atmosphere
· Much more carbons in oceans that atmosphere – ‘carbon sinks’ 
· We have various reservoirs/sinks that carbon will store in for periods of time – biogeographically chemical cycle
· Biosphere + pedosphere – fossil deposits
· How did fossil fuels come to be?
· Ice-free arctic in late cretaceous (~100 million years ago) – most fossil fuels (carbon) deposits formed during these warm, ‘greenhouse earth’ conditions
· Geothermal heating of buried biomass = petroleum (oil), coal, + gas, some of which gets trapped in pockets or reservoirs 
· Since ~1800 great reservoirs tapped – after 1800 fundamentally new way of tapping ancient carbon – new player in the carbon cycle = humans – agricultural forests encroaching, etc 
· World population tied w/ fossil energy
· Biggest flux is flux b/w oceans + atmosphere – in 1990s more carbons going into oceans than going from oceans to atmosphere 
· Carbon emissions + uptakes since 1800 – combustion of fossil fuels + land use changes de-stabilizing the carbon cycle = increasing the atmospheric concentration of CO2
· Two great bursts of carbon from human activity, 3 great reservoirs

Monday, November 5, 2012
(Tutorial #4)
What is fracking?

· Fracking – Hydraulic fracturing is technique that involves injection of millions of litres of water + thousands of litres of unidentified chemicals underground at very high pressure in order to create fractures in underlying shale rock formations + extract natural gas below surface, fracking for unconventional gas is rapidly expanding across almost every province
· Map showing rise of fracking in Canada – ‘The Fracker Tracker’ – present + effecting most provinces

Gasland 

· 1972 Nixon signed clean water act
· Marcellus Shale – guy told his land was on this, he could lease land to company for nearly $100,000 to extract from oil rich land – cheaper to use American resources
· Oil + gas exemptions – 2005 energy bill – largest domestic gas drilling campaign in history – use fracking
· Fracking like mini earthquake 
· Fracking fluid has 596 chemicals
· Fracking started out west + south in USA
· 40 trillion gallons of water used in fracking overall
· Josh Fox – trying to find someone to interview at Haliburton + other companies, but can’t get through to anyone
· Talks about being able to run up + down stream as a child, says that he feels like it is a source of life b/c need water for life
· Natural gas seeping into water after drilling in some areas, ppl took notice
· Gas polluting water wells
· Ppl told not to drink, shower in, wash dishes, etc in water that was coming into house – even cats vomiting + getting sick from water
· Horses hair falling out + horse losing weight b/c of water – tried to make excuses saying woman used too much Lysol
· Woman worries about safety of her kids
· Fox explores family that can light their water on fire – family can’t turn on water to show that it lights on fire b/c worried house could explode
· Someone in area handed Fox jar of contaminated water – liquid yellowish brown in colour
· Most ppl getting lease offers in Fox’s area accepted offer, Fox worries about health of river in front of his house b/c of this
· Guy stuck fuse in bag of water from well, thought it might blow up
· Guy held lighter to tap + it caught fire
· Fox collecting samples of the water from ppl he visits
· Tap water entering houses contaminated w/ natural gases
· Amy – example of someone whose home contaminated 
· Man got money to buy reverse osmosis filter for home, but it didn’t filter out all chemicals + his wife has health concerns
· Woman suffering from loss of smell + taste 
· What took mother nature millions of years to create takes ppl + machines only a few minutes to destroy – cowboy
· The Jonah Gas Field – one of biggest gas fields in world
· Drilling well requires thousands of truck loads of material
· Frack water dumped into pit, this water then seeps back into the ground
· Anatomy of a Gas Well breakdown
· Pronghorn Antelope being affected by gas rigs 
· Garfield County, Colorado – research – Fox got calls from ppl in this area that were in terrible condition – woman says she passed out when she got into her house after rigs outside her place were extracting gas, she also experienced physical pain
· Woman’s son’s kids got asthma – couldn’t even leave kids outside to play
· Fracking chemicals are secret – compared to ingredients in Big Mac sauce, very secret
· Woman says even bosses of rigging companies don’t know what chemicals being used or if they are using chemicals at all, they just say that if they are using chemicals, that they are safe – but they aren’t
· Ppl seem to have same symptoms – can differentiate b/w tasting something sweet + salty, but can’t taste subtleties in food
· Lady talks about finding dead animals, hasn’t been told where to send them to be tested
· Fox looking at contaminated river + thinks about the river in front of his house that might become contaminated after extraction of gases from his area
· Woman doesn’t like storing dead animals, thinks it’s odd, but wants them to have autopsy performed to figure out what killed them – to prove it is b/c of gases
· Fox realized that everywhere he went it was same story, b/w places he was going it was filled w/ gas rigs – happening everywhere
· Passes through Fort Worth, Texas
· Analysis test on yellowish brown water came back – found detergents in water + high levels of other chemicals that aren’t meant for human consumption
· One of the chemicals dissolves fishes gills + thousands have been killed
· Fox interviews man who says that chemicals in water were not found to be harmful, but Fox presents him w/ tap water that he collected + asks him to drink, he said no
· Guy says he wants to know about ppl who have this water, says if they had said something, their water supply would be fixed, but not true b/c ppl were complaining + got no help

Tuesday, November 6, 2012
Unit 4: Climate Change & Fossil Energy
The Geopolitics of Oil

Exam

· Possible final exam question – discuss the most important features of the global distribution of oil production + consumption
· Final exam will have similar structure as midterm – but there will be a few longer questions at end (each worth 5 marks) relating to each unit

Geopolitics of Oil

· Readings posted on OWL – one of them is case study on Iran
· Stupendous resource of strategic power + one of great material prizes in world history – US State Department 1945
· Most strategically important area of world – Dwight Eisenhower 
· Both quotes talking about the Middle East
· How did our oil get under their sand?
· George Kennan quote – US represents only 6.3% of worlds population, but control 50-60% of world’s resources, responsibility in new era is to maintain disparity
· Today USA is 4.5% of world’s population, consumes 25% of world’s oil
· US dominants large amount of world’s resources
· The Era of Fossil Energy
· Humans have long had role in impacting carbon cycle, didn’t just begin w/ fossil energy, but added whole new dynamic, fossilized carbon + solar energy
· William Rees for most of history humanity = solar societies 
· US Energy Sources graph from 1850-2005
· Prior to 1870 – US primary source of energy was oil, fossil energy entered picture in late 19th century
· Focal point for British industrial revolution was coal – coal provides pulse of energy as US is industrializing
· Oil comes along later in 20th century + natural gas
· As early as early 20th century US tied to fossil energy – today US about 85% of fossil energy
· Coal still biggest source of electricity in the USA, China, etc – not just important in 19th century, still remains huge factor
· World Fossil Energy consumption – surge of oil + natural gas – graph shows the surge of coal, oil, + natural gas
· International Energy (IEA) _______ – based in Paris
· Total primary energy supply graph – 4/5 of world’s energy comes from fossilized biomass
· In 2006 of the 81%: oil 34.4%, coal 26%, natural gas 20.5%
· Fossil energy = ‘lifeblood’ of the global economy – 4/5 world energy supply, very uneven production + consumption, oil – virtually all transportation fuel (well over 90% of world transportation systems) 
· World population vs gasoline consumption – map on slide
· 5% of population consumes 45% of world’s gasoline
· US + Europe = 10% of world’s population, but consumed half of world’s oil in 1980 + this remained the same until a little before 2005 – but % has increased due to growth in consumption in Asia, Europe + US dipping while Asia growing rapidly 
· China, India, S + SE Asia (about 60% of humanity) = 30% of world consumption, 3% crude reserves
· US (4.5% of humanity) = 20% of world consumption + 2% of crude reserves
· Western Europe = 22% of world consumption + 1% crude reserves
· Key point is that largest consumers have very low crude reserves 
· US, Western Europe, China, India, S + SE Asia = ¾ of world’s oil consumption – places that possesses a combined 6% of crude reserves = very little, therefore, largest consumers possess the least
· Flag of EU – blue = European consumption of oil + yellow is what it actually possesses – gives vivid sense that Europe reliant on imported oil
· Proven oil + gas reserves – Middle East comprises about 2/3 of world’s remaining reserves of oil
· Approx 70% of global oil reserves + almost 40% of gas reserves are concentrated in Persian Gulf + Caspian region 
· Chart showing Fortune 500 companies in terms of revenues + profits from 2010 – any patterns?
· Most of the top companies are oil companies aside from Wal-Mart + a few others
· Oil industry – most profitable industry based on return on revenues
· One of reasons we don’t have democracies in middle east is b/c we regard middle east as our gas station – James Woolsey former director of CIA

Rise of the Oil Titans

· Standard oil – first key player in US, associated w/ John D. Rockefeller – he established standard of oil, monopolized production sites of oil, supply, distribution, he swallowed up companies to make monopoly, coal was still major source of energy at time – part of Robber Barons – rapid growth + monopolization (1870)
· European competition emerging – Shell Transport & Trading Co (British) – had established trading networks in middle east, late 19th century moving into oil (+ est. tankers), emerging as player in middle east oil
· Other big player is Royal Dutch Petroleum Company – focused on Dutch East Indies (Indonesia), had long running transportation roots, roots go back preceding oil but they were well positioned to tap into industry
· 1903 merge – moving into oil = Royal Dutch Shell
· 1911: Standard Oil – declared a monopoly, broken-up – 34 companies, by early 20th century Rockefeller dominates oil industry, US government went after big ppl + companies like Rockefeller to make the share of oil more even
· Over time, these companies reconsolidate – they start coming together again by buying other companies + merging 
· British – 1912 ‘fateful plunge’ – at time British was largest imperial power, large navy, but navy was dependent on coal, in 1912 Winston Churchill was head of navy, he made strategic decision to shift from becoming dependent on coal to oil in navy, Britain had lots of coal at time, but little oil, coal >> oil for Royal Navy (w/o any)
· Churchill understood strategic advantages of oil – where future was heading, monumental shift in geopolitics
· Churchill’s solution >> established Anglo-Persian Oil (enabled Britain to source oil from middle east) (later BP as First Lord of Admiralty)
· UK 1st western power that became dependent on Mid-East oil
· By WWI – geo-strategic importance of oil (& middle east) clear – war becomes tied to fossil energy as it unfolds, enter war on horses + end w/ planes + tanks – geopolitical importance of oil
· US provides almost all of oil for both world wars
· Aftermath – UK + France >> carve up Ottoman Empire (kind of like Africa being chopped up), rewrote map of modern middle east
· The Scramble for the Middle East – modern map drawn by Europeans seeking to control oil wealth – based carving up region + where resources are contained on educated guess work of one man – he ended up succeeding in guessing where oil contained
· Control of wealth + restrict power, pan-Arab unity – how do you limit power of potential powerful state that has lots of oil?
· Create series of states that has oil distributed among them – uneven division of states
· Result = 6 very RICH Gulf nations w/ small populations – some of richest countries in world located in Persian Gulf, high GDP, cut off from more populous parts of region, especially Iran & Iraq – dividing map changes power
· European + US oil companies >> lucrative, long-term concessions
· The uneven middle east – pie chart on slide

Thursday, November 8, 2012
The Uneven Middle East

· Some countries in Gulf among wealthiest countries in world b/c of oil 
· Dubai pinnacle of region
· Qatar hosting World Cup of Soccer
· ‘7 sisters’ – ‘sweetheart deals’ – foreign multinationals who raced into region like Shell, BP, Standard Oil, Socony, etc – 80-90% of the profits flowing out of country – that’s why it’s called sweetheart deal
· 1900-WWII – US world’s dominant producer/exporter (but discoveries peak in 1930s)
· After WWII – major mid-East discoveries – global economic boom, soaring oil demand
· The Growing Gap – regular conventional oil – discovery + production graph
· Oil – explosive industrial growth + time-space compression + rise of auto-based societies, urban form, agro-industrial revolutions
· Los Angeles first auto-based city
· In US from 1969-95 – rise in # of vehicles > 6x population growth
· Went from animal traction to combustion engine – more effective
· Synthetic fertilizer – ¼ of energy produced in agricultural production in Canada
· Factory farms
· Petro-agricultural-chemicals 
· Food miles – can move food a lot further b/c of fossil energy, from origin to plate, miles have increased b/c transportation has improved through fossil energy
· Cold war arms race – oil central to geostrategic turn, exertion of military power – particularly b/w US + Russia
· In short, immense geopolitical importance
· The ‘Red Menace’ – great insecurity for west – Soviet Union controlled wealth of region, in midst of Cold War there was fear of what would happen to US
· US government & ‘big oil’ – at home: anti-trust battles again (against companies becoming too powerful), in Mid-East: tightly entwined 
· Meanwhile, Mid-East & Big Oil – pressure to get better deals, gain better share of profits of industry, Venezuela (first trigger of this) (1948) >> 50/50 profits – first country to take more aggressive stance seeking higher share of economic relationship, some success emulating (Kuwait, Saudi Arabia, Iraq) – renegotiate deals, after Venezuela they followed suit
· But – Iran rejected by BP – said that 50/50 wouldn’t work, so they nationalized the resource
· Iran – Mohammed Mossadegh (1951) – secular democratic government, non-alignment, nationalizes oil fields when rebuffed from renegotiating better share of profit
· This angered BP, British, + US governments 
· CIA plot to oust Mossadegh (1953) – replaced w/ the Shah – staunch US ally >> heavy aid + military support – aligned w/ US interest, repressive state, despised, but he ruled for a quarter century
· Mossadegh – charged w/ treason 
· Next major spot in Egypt in Suez Canal – 1955-56 Nassar nationalizes Suez Canal – for West, fears of: 
· Soviet alliance
· Pan-Arab nationalism
· Britain + France + Israel invade – US doesn’t support
· After Suez – Iraq – 1958, West-backed monarchy overthrown (Nasser supports) >> reduces concessions to ‘7 sisters’
· US – great fear of Iraqi assertiveness (central populous, 2nd largest oil reserves) + Soviet influence  what would happen in Iraq = huge fear for US
· 1960s Baath Socialist Party comes to power – nationalizes oil, breaks diplomatic ties w/ US, promotes Pan-Arab nationalism
· 1970s – US allies Saudi Arabia, Gulf States, etc
· Eventually a US ally emerges in Iraq – Saddam Hussein head of Baath
· 1979 – Saddam comes to power
· 1984 – re-establishes official links w/ US
· Saddam increasingly crucial ally b/c
· 1979 – revolution overthrowing Shah
· Ayatollah Khomeini takes power – theocracy
· Expels foreign oil companies
· 1980-88 – Iran-Iraq war – fought over border + other tensions – border was drawn by Western powers decades before that, so there were problems
· IRAN-IRAQ WAR – Iran went from being ally to threat, Iraq emerged as strong ally of US in region – 1979
· US primary supplier of weapons in Iran-Iraq war – war marked by chemical warfare
· 1980s US sided w/ Saddam + against Iran
· US vs Soviets in Afghanistan – the US supported Bin Laden, tried to get Soviets out of Afghanistan – armed Bin Laden in fight against Soviets
· After Iran-Iraq war Saddam eying Kuwait – invaded Kuwait, sees as artificial border, claims over-pumping border resources, Kuwait refusal to establish export quotas, US neutrals?

Tuesday, November 13, 2012
Unit 5: Climate Change & The Arctic
Polar Systems and the Canadian Arctic
Pg. 56, 292-4, 246-9

· As the stupendous source of strategic power + one of the great material prizes in world history becoming evident
· Fear – pan-Arab unity
· Britain & France shape uneven division of states – KEY PLAYERS
· Pressure to get better deals w/ 7 sisters comes from?
· Venezuela first player in 1948 – first to seek out 50/50 relationship
· Resisted where?
· Iran – 1951 – overthrown, Shah takes over
· Next major confrontation?
· Suez Canal – Egypt cuts it off, Canal was where oil moved through, important route for oil to go from Middle East to Europe – Egypt sought to nationalize it
· Nassar – significant figure, talked for need of region to gain greater share of revenue – seen as big threat in West
· US doesn’t support British + France + Egypt saw this as victory
· Next major theatre?
· Iraq – second biggest crude oil resources after Saudi Arabia – Baath Socialist Party takes over in 1968 – rationalize oil, cuts diplomatic ties w/ US
· Fears of what this means in context of Cold War
· 1970s – US allies – Saudi Arabia, Gulf States, and Iran – until 1979
· Iranian Revolution
· Revolution – Ayatollah Khomeini – theocracy + expels foreign oil companies – emerged in wake of overthrow of Shah
· What US ally emerges in region?
· 1979 – Saddam takes power of Baath Socialist Party – took into alliance w/ US
· What consumes Iraq in 1980s?
· War b/w Iran + Iraq – Iraq heavily armed by US, together against Iran
· Iran invades Kuwait
· Argued that map is artificial
· CHALMERS JOHNSON – Blowback – ex-CIA agent – became critical of US
· The energy ellipse – map on slide
· US $ spent on military ~= rest of the world combined – dotted map on slide w/ legend
· And worlds biggest arms dealer
· Owns/rents >700 in 130 countries
· ‘Peak oil’ – the growing gap graph:
· When oil reserves discovered – most discovered b/w 1950s + 1980s – as production goes up + discoveries go down = supply can’t meet demand
· Production up + discoveries down
· ‘Hubbert’s Peak’ (M. King Hubbert)  geophysical at Shell US, in 1956 based on US oil discovery peak (in 1930s)
· Predicted US peak production for 1970s
· US most oil now imported 
· He predicted production would rise until 1970 + then peak significantly – he was pretty accurate
· World conventional oil (relatively easy extraction) discovery peaked in 1960s
· Since early 1980s, oil extraction exceeding new discoveries, especially after 1990 = large % of conventional oil already pumped – gone 
· World at halfway point of consuming all of world’s conventional oil
· Today: ~40,000 oil fields, but only ~50 provide ½ of world’s total oil
· Today we are consuming oil faster than past – we will go through second half of conventional oil much faster than first – production + consumption continuing to rise
· On current trajectory global consumption will increase by 60% by 2020
· Took 125 years to use first trillion barrels of oil – oil company
· Ever more risky sites – 
· Biggest open pit mining project in world
· Gasland – natural gas shift into riskier forms of action – like fracking

Carbon Emissions & Uptakes since 1800
(gigatrons, G)

· 2 great bursts associated w/ human economic activity
· 3 great reservoirs 
· From biosphere + pedosphere
· From lithosphere
· Make chart for above points
· This = ocean acidification 
· Also = biosphere + pedosphere 
· Burst = increased ‘greenhouse effect’
· Human activity de-stabilizing carbon cycle = increasing atmospheric concentration of CO2 + warming oceans releases carbon – warm water holds less CO2 than cold water = diminishing sink function looming?
· Also changing atmospheric chemistry: oceans becoming slightly more acidic – dangerous for ocean ecosystems – algae will be damaged by acidity = big effects (e.g. algae >> diminishing sink function + destabilizing trophic webs)
· Oceans = world’s biggest sink for carbon
· Oceans biggest single reservoir for carbon
· Parts per million of carbon today = 390, prior to this story no evidence of it rising above 310 
· Parts per million of carbon in atmosphere at levels world has never known
· Why does climate vary across earth’s surface?
· Global climate system is extremely complex
· Range of key components – e.g. variations in solar energy received, atmosphere, ocean circulation, sea-ice, glaciers, elevation, etc
· Inter-relations b/w them = complexity of climate modeling
· But also increasing confidence & evidence to test models against b/c models go back for approx 2 decades, they get refined over time
· They have ability to test against 2 decades worth of past evidence

Tuesday, November 15, 2012
Polar Systems and the Canadian Arctic

· Video showing annual expansion + retreat of glacial ice

Marine sea ice in arctic 

· Dramatic seasonal variation
· But getting smaller every year – maximal expansion + retreat shrinking dramatically in recent years

IPCC Projections: Off…

· In the wrong direction
· Meltdown – 100 years ahead of schedule?
· Shortly after report came out, started to dip more heavily
· Scientists warn that North Pole could be free of ice in just 5 years time instead of 60 – The Guardian, August 2008
· From September 2005 to September 2007 huge dip in sea ice
· Antarctic ice shelf half size of Scotland on verge of collapse – The Guardian, April 2008
· Andrew Weaver – “the world’s glaciers sure aren’t listening (to the skeptics)”
· Scientists who predicted a few years ago that Arctic summers could be ice free by 2013 now say summer ice will probably be gone this decade – BBC
· Arctic ice melt like adding 20 years of CO2 emissions – BBC
· Why is this so important?
· Relatively faster change documented & projected
· Sea ice/albedos 
· Carbon & methane releases from melting permafrost – methane present in atmosphere far less than carbon, but per unit has far greater heat capturing capacity than carbon
· Role in world ocean & atmospheric circulation systems – expands in winter + subtracts in summer, like accordion – acts like pump, expansion/contraction shrinks, leads to less circulation + will change the way currents function 
· ‘Miner’s canary’ of CC + positive feedbacks (one is less solar radiation bounced back to space) & non-linear changes
· Pace of change projected to continue to get greater in Arctic
· Arctic temperature increase approximately double the world average
· Extreme Ice Survey – website  climate change complex phenomenon, photographed ice decline around world to monitor changes
· Chasing Ice official video – watched in lecture

Why so cold? 
Why does climate vary across Earth’s surface?

· Differences in solar energy received – from first unit
· Fundamental driver of atmospheric & ocean circulation
· Insolation = amount of solar radiation hitting Earth’s outer atmosphere per m2
· Varies w/ season + latitude, due to earth’s tilt, curvature, + orbit
· This = control on world climate & ecosystem distribution
· Air is densest when cold & dry
· Polar high – highest north
· Subtropical high – 30 degrees
· ITCZ – middle
· Subtropical highs – 30 degrees
· Polar High – furthest south
· POLAR HIGH PRESSURE ZONE (‘Polar Highs’) – very cold, dry & dense air
· Earth’s poles:
a) Low angle sunlight (= less energy/delivered per m2) + seasonal darkness
b) Over last ~ 2.5 million years, lower GH effect relative to present – (Atmospheric CO2 – 180-310 PPM) – GH effect varies, relates to Milankovitch Effect
c) Ice/Snow reflecting sunlight to space helping to ‘cool’ Earth (albedo = ‘shininess’) – earth is like giant reflector 
· Poles host most of the CRYOSPHERE (frozen portion of the hydrosphere)
· % of Earth’s fresh water that is frozen = 77% (but shrinking)
· Large % locked up in Ice Sheets on: 1st Antarctica, 2nd Greenland 

What’s under the ice?

· North Pole region: shallow Arctic Ocean basin (mostly continental shelf) + micro-continent of Greenland – seen as part of greater NA continent, Greenland owned by Denmark

Differences b/w poles?

· Antarctic is entire continent covered in gigantic ice sheet – world’s biggest ice sheet
· South Polar Region: covered by ice sheet
· Arctic has shallow ocean
· Polar cyrosphere – 2 main components
1. Sea ice
2. Glacier Ice: sheets & shelves
· Kinds of sea ice:
· ‘Landfast’ Sea Ice = sea ice attached to shore, stable for > 20 days
· Seasonal Sea Ice (pack ice) = can be continuous or discontinuous 
· Sea ice is fundamental part of Arctic ecosystem – fundamentally controls movement of marine mammals
· The Arctic – purple is sea ice on map
· Glaciers – large mass of flowing ice situated on land (or over water but fixed to land: ‘ice shelf’) – outward or down slope flow driven by continual accumulation of snow that recrystalized under its own weight as ICE

Monday, November 19, 2012
Last Tutorial
Ecological footprint

· Way of measuring demand humans put on environment
· Amount of space needed to support a person’s activities
· Choose Calgary for quiz, detailed version

Tuesday, November 20, 2012

· Glacier – large mass of flowing ice situated on land (or over water but fixed to land: ‘ice shelf’), outward or down slope flow driven by continual accumulation of snow that recrystallizes under its own weight as ice
· Frozen precipitation in colder or higher elevation ACCUMULATION ZONE
· A glacier: in dynamic balance b/w
· Accumulation zone
· + Positive balance
· Equilibrium line
· - Negative balance
· Melting in warmer or lower elevation – ablation zone
· Glacial ice always flowing b/w these two zones:
1. Accumulation zone
2. Ablation zone
· Glaciers flow over time = LGM 20,000 years ago
· Cooling atmosphere = glacial advance on margins = increasing albedo
· Other forces also initiate advance (Milankovitch Cycles), but once cooled increases albedo
· Glacial advance becomes large feedback = reducing thermal absorption
 
Glacier Flows Over Space (at present)

· Glaciers at elevations where permanent snow is possible (i.e. above snowline)
· Outside of poles, rest of cryosphere in mountains
· Snowline elevation varies based on latitude
· High Latitude = 600m average snowline elevation  Greenland
· Mid Latitude = 2700m average snowline elevation  Alps, Canadian Rockies
· Close to Equator = 5000m average snowline elevation  Andes, Kilimanjaro
· Have to be at or above these levels to retain radiation 

Why so important to surrounding countries?
How has this glacier balance changed the time b/w the two photos?  glaciers retreating in second picture

· Worldwide tropical + mid-latitude glaciers receding quickly
· Estimated that Alps have lost 50% of ice mass since 1850
· In Antarctica + Greenland ice moves slowly as streams that coalesce (merge) into rivers of ice that drain towards sea
· Antarctic ice stream  picture showing flows
· Ice sheet  covers a land mass – Antarctica + Greenland – the 2 great continental glaciers, about 80% of Greenland covered in ice sheet (6 times the area of Britain)
· Ice shelf  where ice sheet flows down to coast + extends over ocean  thick floating mass attached to land, by far biggest stores of fresh water on planet, boundary = ground line – in many areas it is becoming much weaker 

Present Trends in Sea Ice
2 Major Declines:

1. Maximum Seasonal Extent  i.e. maximum freeze + thaw
2. Thickness of Sea Ice 

Major Effects on Ecosystem Dynamics
Why is sea ice so important to arctic ecosystems and species?

· At base of marine food chain:
· Ice-dependent organisms (species of phytoplankton)
· Phytoplankton  highly dependent on sea ice
· Most arctic marine species follow seasonal N-S ice edge movement  hunting revolves around sea ice, like hunting seals, polar bears hunt them + on land dramatic changes as well – vegetation zones + tropic webs shifting
· Polar bears – embody ecological chains more than any other, first to be classified as endangered b/c of climate changes
· Hunting seals = depends on sea ice

2 Main Ocean Circulation Systems 

1. SHALLOW  and relatively fast currents, driven by troposphere wind patterns (NOT sea ice), driven by wind patterns over earth’s surface – i.e. Gulf Stream, East Australia Current – surface level currents (200m depths in ocean), heavily controlled by coriolis effect, see pg. 32 for more on shallow
2. DEEP  and very slow currents driven by Thermohaline Forces (i.e. driven by expansion + retraction of sea ice), Thermohaline means temperature + salt – the Global Conveyor Belt – long, slow movement of deep water w/n oceans
· Ocean currents  powerful role in moderating climates

Thursday, November 22, 2012

· Pg. 294-99, 300-05

Unit 5: Climate Change and the Arctic
Climate Change and the Indigenous Peoples

· Ocean currents = top ~200m of oceans
· Shallow time scale – few years  Circulation Rates
· Most of ocean volume – DEEP – every > 1000+ years
· Average molecule will take 1000 years to go through conveyor belt
· Expansion-contraction of Arctic Sea Ice  driving force for global conveyor belt, w/ annual expansion of sea ice, fresh salt-free ice crystallizes from cold salty water – chemical change going on in water  losing saltiness, but makes water saltier + denser in areas surrounding freeze = ‘Chemical Change’ = makes surrounding upper ocean waters even saltier + denser, residual dense, cold, salty water >> annual ‘pulse’ >> engine of deep ocean circulation
· Can float in salty water b/c it’s denser – Dead Sea
· This = change in sea ice patterns >> long-term affect on global ocean systems
· Area of tremendous uncertainty – what are long-term implications on climate?
· Global Conveyor Belt  very slow + large volume global overturn of deep ocean waters
· Declining sea ice – will it weaken? Shutdown? Implications?
· Climate modeling is complex – deals w/ lots of aspects

Polar Cryosphere – 2 main components:

1. Sea Ice
2. Glacier Ice: sheets + shelves

Which is tied to sea level ice?  GLACIER ICE, b/c it is over water, but attached to land
What else relates to sea ice?  Warming = EXPANSION  as water warms it expands, vast majority of cryosphere in Greenland + Antarctica 
NASA Goddard Institute for Space Studies (GISS) – average global temperatures increased by approximately 0.8 degrees Celsius (1.4 Fahrenheit) since 1880, 2/3 of this warming since 1975 (~0.15-0.20 degrees Celsius/decade)
· Average warming across Arctic basin 2-3 times higher than surface temperature increases across world
· 2007 IPC  Antarctic only continent w/o clear evidence of warming over past 50 years – wasn’t enough clear evidence, but this is now changing, now understood to be warming very unevenly – much more in the western part, but more snow in east
· West is where there are real changes
· British Antarctic Survey  loss of ozone hole has intensified wind patterns (already some of strongest in world), changing weather patterns across Antarctica
· Ozone hole  area where concentrations of ozone thinning – below threshold of 220 Dobson Units
· Survey  (from above) more warming in west Antarctica + more cold storms over east Antarctica (recall polar deserts)
· Both poles (north + south)  controlled by polar highs, increased precipitation = more snow
· More survey  ozone problem getting better, but Greenhouse Gases keep rising = continued growth for Ross Ice Sheet for a while
· John Turner (BAS)  next decade should see sea ice in east plateauing + then decreasing massively if Greenhouse Gases continue to increase
· At current rate of warming, end of 21st century ~ 1/3 less ice – predict it will be gone by end of century if current trajectory continues
· CC is ‘sluggish’  thermal lag of oceans – warm up more slowly than earth surface temperatures

Climate Change + the Cryosphere

1. Global sea ice levels change
2. Affects global deep water circulation (1000s of years)
3. Range of political implications – sovereignty disputes, rising sea levels creating environmental refugees from low-lying areas
4. Arctic ecosystems critically dependent on sea ice – also crucial to Inuit society – picture from slide w/ polar bear, whale, seal, etc – threat for Inuit ppl to sustain livelihood – climate change occurring faster in arctic than anywhere else in world

Inuit Culture

· Adaptive to extreme environment
· Intense cold + long dark periods = short growing season = very little edible vegetation
· Historically, utter dependence on marine + land mammals + fish
· Food, heat, clothing, tools, shelter >> intense seasonality to availability

Tuesday, November 27, 2012
Unit 5 (Continued)
Climate Change & Indigenous Peoples

· Thursday will be exam discussion
· Inuit Culture – hinges on detailed knowledge of climate & weather
· Difficult to navigate through sea-ice  sometimes it is like land + can get through it easily, but when it is freezing or thawing it is difficult to navigate through
· Example – ability to read: subtle signs in ice, freeze/thaw periods, wildlife migration
· Environmental knowledge interwoven w/ approaches to resource migration, spirituality & cultural values = Traditional Ecological Knowledge (TEK)
· Formed through  experiential learning + observation, accumulated & passed on orally, evolving not static 
· Inuit at ‘front lines’ of human dimensions of climate change – threatens biophysical foundations of culture & livelihoods – ‘Global warming is killing us too, say Inuit’
· ‘The Right to Keep Cold’ – petition to inter-American Commission on Human Rights 
· Sheila Watt-Cloutier – Global Environmental Award
· But one of many problems facing Inuit – social changes affecting TEK, less land-based culture
· Inuit suicide rates 6 times higher than national average (among highest rates in world)
· Speaks to the social challenges in this region
· Inuit live in coastal villages in arctic
· The Inuit – are both a circumpolar ethnic group (share a lot more w/ Inuit ppl in other areas than b/w other First Nation groups in Canada) + Aboriginal ppl w/n Canada (by Constitution)
· Circumpolar – common ancestry, cultural + linguistic, similarities, in Canada, Greenland, Alaska, + Russia
· Inuit ppl see themselves as more of circumpolar group as oppose to 
· Aboriginal w/n Canada – ~3% of Canadian population, of this: First Nations/Indigenous 69%, Metis 26%, + Inuit 5%
· Archaeological Survey of Canada – “We still know only the bare outlines of Inuit history” – uncertainty – precisely how + when Inuit arrived in Canada
· General understanding is they are originally Eurasians from Siberia, but how did they get to Canada 
· Certainty about migration of Inuit – different (& later) migration than First Nations 
· RECALL: Beringia ice-free corridor peopling of Americas 25-12,000 years ago vs. evidence of 1st Inuit descendents in Alaska ~5000 years ago – came across Canadian arctic + into Greenland
· Inuit – semi-nomadic people – degree of sedentary vs. mobility varied over time w/ climatic changes, climatic variation >> diversity of subsistence approaches, very isolated culture until 20th century, Northern First Nations – limited contact for millennia, Europeans – limited intermittent contact for ~1000 years (Vikings), no settlement of Europeans until 20th century 
· Tree line effective border b/w FN + Inuit
· Inuit  shift from mobility to sedentary VERY recent
· European exploitation of Arctic dominated by British
· British expeditions exploring NW passage – expeditions from 1519-27, 1576-87, 1610-32, 1668-89
· Why the interest in the NW passage? (Northwest)
· Inuit – very recent colonial encounter – shows areas that Euros knew about
· By 1920s – all Inuit had some contact w/ Euro-Canadian society, still relative isolation + limited impact on livelihoods + culture 
· 1939 Supreme Court – Inuits are Indians >> under federal government jurisdiction 
· After WWII – rising importance of region
· Geo-strategic importance? – Distant Early Warning (DEW line)
· Recent colonial encounter:
· Late 1940s-1950s – radar + air force stations established
· 1950s-60s – Government >> aggressive assimilation – moving indigenous into certain areas, established 40 administrative/service centres, + residential high schools (attendance = payments)
· Shift: from nomadic & dispersed to larger, permanent villages & dependence

Thursday, November 29, 2012
Exam

· Structure = 70 total marks  45 marks for short answer/multiple choice, then 25 marks for paragraph questions – choose 5 of 7 or 8  mix b/w questions relating to both social + physical – each is worth 5 marks
· Time limit is 2 hours
· Worth 40% of final grade
· About 75-80% of content is based on second half of course material
· Out of paragraph questions about 3 or 4 will be first half content
· Exam Wednesday, December 12, 2012

Unit 6: The Geopolitics of Climate Change

· Pg 253-4 + more on OWL

Left off from arctic unit:

· Late 1960s + 70s – rising mineral extraction – gold, tin, silver, nickel, uranium, brings infrastructure – roads, power-lines, buildings (+migrants)
· Also contamination (waste + tailings) + bioaccumulation – toxic chemicals associated w/ mining
· Exclusion from benefits flowing towards Inuit ppl
· >> Rising land claims + political resurgence (as w/ FN’s) – 60s + 70s very marked surge in land claims + filings in Canada
· Struggle for land claim settlements – i.e. 1975-77 James Bay + Northern Quebec (Cree + Inuit) – worked together to win significant land claim
· 1977 (-2005): Labrador Inuit: Nunatsiavut 
· 1999 Nunavut territory
· Inuit in Canada today (stark contradictions)
· Optimism – resilience vs. assimilative pressures (from modern Canadian state), cultural pride + achievements, successful land claims + rising self-governance 
· Major social problems – very high rates of UE (unemployment, far above national average), suicide, substance abuse, elders describe traditional way of life, values, worldview fast eroding (many elders can’t communicate w/ their grandchildren) >> youth b/w traditional + Western worlds, w/ limited opportunities, also impact of climate change + across region: rising sovereignty disputes – b/c of things like push for resources 
· ‘Arctic Melt Opens Northwest Passage’ – shortened Pacific-Atlantic corridor – epic melt in 2007
· Increased shipping value + declining sea-ice exposing off-shore resources…oil, natural gas, + minerals
· Beaufort sea drilling rights – Exxon Mobil 
· Arctic sea ice: climate change, oil, + trade YouTube video – strongly recommended to watch b/c goes over lots of what has been covered in unit
· Oil Field or Sanctuary?  Oil on Ice Documentary – find on YouTube
· Picture of earth – ozone layer, land life evolves 2.5 million years ago >> hominids, humans > 120,000 years ago, water condenses to liquid = right greenhouse effect, water cycle, oceans – marine life, oxygen
· Human species has affected depletion of ozone layer, burnt big hole in it, humans also interfere w/ greenhouse effect – filling atmosphere w/ lots of heat trapping greenhouse gases
· The ‘Anthropocene’ – rising presence of humans affecting core elements of earth’s system
· IPCC – “ Warming of the climate system is unequivocal” (2007) – punch line saying that there is no doubt that earth is warming, in past we were unsure, but now it is clear
· IPCC – 100 authors from 30 countries, reviewed by 200 experts – deal w/ science, impacts + adaption, mitigation, task force on GHG inventories  made up of experts, authors, contributors, + reviewers from different parts of world, major units in USA, UK, Netherlands, + Japan
· IPCC Reports = summaries of peer-reviewed science on climate change – literature that has gone to journal + has been reviewed by committee of experts that assess its merit 
· Flannery on IPCC: it is ‘painfully conservative”  needs consensus + include government reps from every country, ‘whose assert is required for every word of every finding’ – every piece of report must have consensus, therefore has very realistic estimates as to where we are at
· Long history of very concerted, well-funded attacks on environmental + health sciences

Tuesday, December 4, 2012
(Last Class)
Exam

· Worth 40% of final grade (70 marks total)
· Time = 2 hours
· Grade breakdown:
· Multiple choice + short answer = 45 marks
· Multiple choice = 1 mark per question
· Short answer = marks specified on question
· Same format as midterm
· Paragraph answer = 25 marks
· Answer 5 of 7 (or 8)  each worth 5 marks
· STUDY SESSION  Monday, December 10 from 11-12pm in SSC 2322 (tutorial room)

One big theme in course…

· Earth’s climate has changed radically over geologic time – ranged from snowball earth to ice-free (-20 degrees Celsius average temperatures) >> range of factors:
· GHG: 180-310ppm 
· Milankovitch Cycles are way to understand changes in climate, but GHG concentrations have changed overtime, but haven’t been driver of changes – they just AMPLIFY warming/cooling
· But, over course of human civilization (HOLOCENE), relatively stable conditions of average surface temperatures + atmospheric concentrations – incorporates global average temperatures, atmospheric CO2 concentrations
· Fundamentally NEW dynamics have been introduced (ANTHROPOCENE) 

What is powering this picture? (Picture of earth)

· 81% fossil energy

Climate Change Projections

· Complicated graphs can show us potential future levels of climate change – What direction are we headed in? (Where is trajectory going)
· Models can make sense of future climate change
· Graphs show how emissions scenarios can effect future climate changes – science uncertainty  range of future warming which hinges on models + future emissions levels
· Our impact reducing GHG emissions
· Models saying that if we don’t emit anymore carbon we are still committed to level of change above pre-industrial level
· But if we continue to emit at same level could see 5-6 degree change over century
· Big question is what are the safe levels of emissions – what is safe?  2 degrees Celsius of warming is most commonly given # for what is safe – this is most common target we have seen, but 2 degrees overtime is actually very impactful  right now we are 0.8 degrees above pre-industrial levels  2 degrees Celsius is POLITICAL TARGET
· ~350ppm (scientific target)
· Drive home point  to get w/n 2 degree target = rapid/urgent reductions over upcoming decades
· Why will some warming continue even after emissions drop? (‘locked in’)  # of factors such as:
· CO2 emitted into atmosphere ~100 years ‘residence time’ – methane has about 10 year residence time, carbon is about 100 years
· Positive feedbacks (i.e. declining ice/albedo) – reduces absorption of solar energy, etc
· Thermal lag of oceans – heat up to much greater depth than land
· The 350ppm target – general target
· McKibben  first time world has tried to rally not around slogan but around scientific fact – referring to 350
· Hanson on already committed changes:
· Is 2 degrees Celsius warming (from pre-industrial time) really ‘safe’?
· Current GHG levels likely to bring about conditions not seen on Earth for 2-3 million years
· McKibben – don’t think 2 degrees is safe target, it would be warmest that world has ever been since humans have been on earth
· Bob Watson – 2 degree target may be out the window right now
· IPCC  impacts on climate change will fall disproportionately upon developing countries + the poor persons w/n all countries + (will) thereby exacerbate inequalities in health status + access to adequate food, clean water, + other resources – influence driven by more well-off countries in world, but impact will be felt more by less fortunate countries in world

Climate Change

· Uneven responsibility:
· CO2 emissions by country map  both historic + per capita dimensions
· We also have to go back in time + consider that as well
· Uneven vulnerability
· Projections of 4 climate sensitive health consequences – map – shows responsibility + who’s most responsible
· Uneven atmospheric footprints  biggest emitters of carbon dioxide are China (6,018), followed by recently taken over US (5,903) – but US still are largest emitters per capita 
· [bookmark: _GoBack]IPCC 2007  Africa is one of most vulnerable continents of world – projections: arable land, growing season, yields all going down
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