GEO110 Notes
Lec 2:
What is Geography?
· Earths Surface
· Process that shapes it
· Relationship between people, environments etc.
Its subject matter is the earths surface and the processes that shape it, the relationships between people and environments, and the connections between people and places.

Most Famous Image of Earth
· July 6, 2016 from a distance of 1.6 mil kms 
· On board Deep Space Climate Observatory Spacecraft

“Why is What Where?” and “So What”

Hoodoo
· Built through Glacial Erosion mostly related to rain
· Cap rocks protect material underneath from erosion
· Laid down on the side of glaciers flowing down the valley
· Lateral Moraines on side of glacier 
· Mostly through water action, sometimes wind action
· Picture in class from South Tyrol, Italy
Slumps
· Some water removing materials from a slope
· Common in mountainous environments
· When they fall, takes everything w it
Dunes
· Water holding them together
· Vast areas of sandy regions
· Dunes help prevent erosion, flooding the land past it
Rivers
· Have been channelized in Europe and North America
· Flood area when water level rises

Colder in Higher Elevation, NOT Higher Altitude (ON TEST)
Elevation: Height of a surface above sea level
Altitude: Height of something above a surface, usually sea level
Venice
· Water not good because not a lot of flow between the Venice lagoon 

Leatherback Canyon
· 250M Years of earth history in this canyon
· Debris Flow changed its landscape
· A major process in geography
Alpine Farming
· “Alms” is a mountain farm
· Rills in landscape caused by cattle
· Can’t drink from water due to cow manure and e. coli in water
Liking Lichen
· Form on rocks 
· Measure with ruler, and size will tell you how long ago it has been there
· Have particular growth rates
· From rocks that rolled down mountainous slopes
· Associated with trees as well
Niagara Falls
· Water from Lake Erie flowing to Lake Ontario 
· 2 Major roots of water coming into lake Ontario
· 85% of water that comes into falls is from Niagara River 
· Some water comes into Lake Ontario from Welland Canal
Physical Geography vs Human Geography
· Human: Studies human features from a spatial perspective
· Physical: Involves study of natural phenomena
· Rocks and Minerals
· Landforms
· Soil
· Animals
· Plants
· Water
· Atmosphere Dynamics
· Rivers and Other Water Bodies
· Environment
· Climate and Weather
· Oceans
· Course covers physical geography

R (?) – said this was just rocks falling
· Features not located till about 5 years ago
· Large rock fell off mountain (rock slide)
· Crossed River
· Recent because no Likings
Dendrogeomorphology 
· A sub-discipline of dendrochronology
· Studies changes to the Earth's surface over time
· Used to calculate age of geological rocks and trees
· Ring Formation
· Thicker Rings: tree grew well without issues
· Thinner Rings: tree had issues, couldn’t grow well
Avalanches
· Leave left over snow and debris that comes down w it
· Tend to wipe out all vegetation with it 
End Moraine
· Prominent 
· Located in high locations
· Came to be ~1850 at the end of the little ice age
· Glaciers formed them but now they are gone and only the rocks remain
Talus Slopes
· Formed by rock fragments that fall from higher peaks into lower lands
· Increase the already existing slope of mountain
Natural Spheres
· Natural phenomena are the result of the interface of 4 principle components, which meet and interact:
· Lithosphere
· Solid, inorganic portion of Earths crust comprised of bedrock and a shallow layer of soil and mineral matter
· Atmosphere
· The gaseous envelope of air that surrounds Earth
· Hydrosphere
· Comprises of water in all its forms; Liquid, Ice and as Water Vapour
· Biosphere
· Encompasses all living organisms of the Earth
Lithosphere
Atmosphere
Hydrosphere
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CBC Movie
· Asian Carps came to US in 70’s by catfish farmers
· In Mississippi Waterway
· Trying to prevent their arrival into the great lakes
· Could spawn in small rivers connecting to the great lakes
· There was a slope that kept lake Michigan and Mississippi water separate
· Created canals connecting to Mississippi river
· 9 members of carp family tree, 5 invaded North America
· Common Carp
· Grass Carp
· Black Carp - rare
· Silver carp – most notorious
· Big Head Carp
· They can produce up to a quarter million eggs 
· Silver carp can eat up to 20% of its body weight 
· 3 sets of electrodes
· Bath, Illinois – Carp Fishing Tournament
· Trying to find a way to kill only the carp in the water
· Microparticle to trap inside carps gills
· Filled with different types of ammunition
· Put in early detection sites in great lakes
· Closest point of entry in lake Michigan close to Chicago
· Lake Erie would be a good spot for carp to invade
· Adaptive trait
· Ability to interbreed between carp species when same pop is low
· Silver and Big Head Carp
· Illegal to buy, sell or possess live carp in Canada
· Create different types of food such as hot dogs out of carp to put it to use
· Hated, but respected aquatic species

Lec 3:
Tree Core (Dendrochronology)
· Aka Increment borer
· Uses tree rings to measure age
· First layer is bark
· Growth rings
· Can tell reach center when tree rings start to look same from one core to another
Dendroclimatology
· Study of determining past climates from trees
· Use live trees or dead trees
· Compare between live trees to dead trees
· Sometimes find trees under melted glaciers, landslides etc.


Earth’s Size and Shape
· ~6400 km radius 
· Earth is almost a sphere
· Due to earths rotation, slightly bulged at equator
· Earth is an Oblate Ellipsoid
Greenland
· Massive glacial coverage melted this summer
Crater
· Difference in water level due to things such as 
· Rain
· Evaporation
· Absorption into ground
· Some have vegetation on side
· Related to rockslides that occur 
Iceland
· Iceland located on the main Atlantic ridge
· Creates features such as geysers, craters, volcanoes, gorge etc.
Geysers
· Water bursting from ground
· Ol’ Faithful in Yellowstone
Gorge
· Rocks separating and water filling in  between
· May have waterfalls
Amsterdam
· Canals 3 meters deep consisting of
· 1 meter of mud
· 1 meter of bicycles
· 1 meter of water
· About 300 cars go into canal each year
· About 30,000 bikes go into canal each year
· Increase in charging stations
Algae Farm
· Try to revolutionize algae 
· To develop a commercial and sustainable production chain for food, feed, chemicals, materials and fuels from microalgae
Soil Pit
· Different layers within pit
· Contains varying levels of different minerals
· Different types of organic matter
Soil Corer
· Used to take a soil sample
· Determines soil type in the area
· Find peat in soil
· Burn the peat
Artesian Well
· Naturally flowing water
· Water coming out is an estimated 2000 yrs old
· Located 100m below the surface
· Calculate water age by amount of peat in water
Almere
· 3 storey houses with shops below 
· Townhomes
· Planned city
· No car needed
 
Lec 4 & 5
The Nature of Maps
· A map is a 2-dimensional representation of spatial distribution of selected phenomena
· Means trying to represent something in map form
· Political view of world
· Shows all countries
Mercator
· Mercator projection makes some countries look smaller and some countries look bigger
· Direction will always be true
· Disadvantage
· Sizes are very distorted
· Antarctica and Greenland not as big as perceived 
· Developed in 16th century (1592) by geographer and cartographer Gerardus Mercator
· Draw a straight line and it will take u to where u need to go
Satellite Map
· Can see different region types
· Very dry areas are due to high pressure
· Ex. Sahara Desert, Atacama Desert, Chile (Hottest area in the world)
Nature of Maps Con.td
· The basic attributes of maps is that they show distance, direction, size and shape of features in their horizontal spatial relationships



Map Prof made
· Shows world population densities
· Shows cities with populations over 1 mill ppl
· Interrupted Mollweide Projection 
· Compromised projection
· Maintain shape and area of earths surface, show as near as possible to size
Map of Delivery Charges
· Problems
· Does not account for changes in terrain or road changes
· Rings going out from distribution center
Mapping the Physical Environment 
· Any study of the distribution of geographic features over the earths spherical surface requires a system of accurate location
· Geographic Grid
The Geographic Grid
· Great Circle = the circumference of the earth
· If flying, shows the shortest distance between two places on earths surface
· Small Circle = circles whose center point is not the center of the Earth
· Parallel Latitude (left-right)
· 0-180 degrees east, west
· Meridian Longitude (up-down)
· 0-90 degrees north, south
· Creates a geographic grid
· Always going to intersect at 90-degree angles
· Able to locate specific features easily 
· Greenwich has the prime meridian, 0-degree meridian
Properties of Parallels
· Are true geographies east-west lines
Properties of Meridians
· Are farthest apart at the equator and converge at the poles
Numbering the Geographic Grid – Latitude and Longitude
· There are:
· 360 degree in a circle
· 60 mins in one degree of arc
· 60 secs in one min of arc
The Matter of Scale
· Scale is the ratio that expresses the relationship between distances on a map and corresponding distances in the real world
· A scale bar usually

Indicating Scale
· Graphic Scale (Line indicating size)
· Fractional Scale (1/50,000)
· Ratio Scale (1:50,000)
· Word Statement Scale (1 unit on the map rep. 50,000 units in the real world) 
Arctic
· 2019 Arctic seat ice minimum is the second lowest
· Tied 2007 and 2016
· 4.15 sq kms of ice presence in 2019 
· National Snow and Ice Data Center (NSIDC)
· Lowest was in 2012
· Satellites 
· DMSP
· Nimbus 7 
Map Projections
· A fundamental problem of cartography
· How to represent the oblate ellipsoid Earth on a flat map?
Cylindrical Projection
· Place the earth inside a big cylinder
· Fold up globe onto the cylinder to make it into a flat map
· Most famous cylindrical projection is the Mercator projection
Universal Transverse Mercator (UTM)
· Divides the earth up into 60 6-degree zones
· Each one has a central meridian
· Minimizes distortion in shape and size
· Coordinate of each central meridian is always a value of 500,000
· West: -500,000
· East: 500,000
· Distances from north and south are measured from the equator 
Canadas UTM Zones
· Toronto in UTM Zone 17
· Each one has a central meridian with a value of 500,000
· Kingston in UTM Zone 18
· Goes from UTM Zones 7-22 in Canada 
· UTM Borders Called:
· Eastings (east-west)
· Always 6 figures
· Northings (north-south)
· Usually 7 figures
Goode Projection
· The Goode projection distorts shape, but shows areas accurately 

Topographic Map
· Used for engineering, energy exploration, natural resource conservation, environmental management, public works design and for recreational uses (hiking, camping, fishing)
· Advantages
· Shows elevation in 2D
Thematic Maps
· Portray information on a single topic or set of topics
· Always trying to represent something
“New” Data Sources for Maps – GIS and Remote Sensing
Geographic Information System (GIS)
· Computer systems for the capture, storage, retrieval, analysis and display of spatial data 
· Developed in Canada by Roger Tomlinson
· Jack Dangermond works for ESRI
· Can overlay different features, can make better decisions 
Remote Sensing 
· Satellite image analysis
· Acquiring information about the earths surface without actually being in contact with it 
· Could be used to update Maps
QUICKBIRD Pearson Airport in 2002
· QUICKBIRD is a satellite 
· Old Terminal 1
· Old Terminal 2
· New Terminal 1
· Pixels 61 cms x 61 cm
Feb 28, 2014
· Satellite called MODIS
· Polar Vortex
· Image of Great Lakes Basin
· Froze the Great Lakes almost entirely 
· Lake Erie frozen bc very shallow
· Lake Ontario didn’t fully freeze bc very deep
Feb 28, 2015
· Also had the Polar Vortex, not as bad tho
· Lake Erie, Huron and Superior completely frozen over
· Lake Michigan about 50% frozen
Feb 18, 2017
· No Polar Vortex
· Only Lake Erie frozen

Feb 12, 2018
· Polar Vortex
Feb 28, 2019
· Polar Vortex
South Platte River
· Flooded and made the area more green
Test 2
· Lec 4&5
· 15 MC q’s

Lecture 6 – Assessing Sustainable Urbanization Across Europe
rshaker@ryerson.ca (on test 3)
When did humanity become more urban than rural? (test q) 
· 2007, 2008 
· Went from rural to more urban species
· Should be called homo-urbanous
Environmental Decade
· 1960s
· Richard Nixon signed the Environmental Protection Act
· First agency in the world to enforce environmental issues
Single Most Important Greenhouse Gas (test q)
· Water vapour 
· It can absorb heat
· 70% of planet is water
· 70% of body is water
Notes from slides
· Estimated global pop. Between 9-13 bil by 2050
· 81% of Europeans and 85% of NA’s will live in urban setting by 2030
· Global Pop to stabilize around 9.1 bil by 2100
· Urbanization to continue after 2100 due to rural-to-urban migration
· Unequal Distribution 

Homo Urbanus: The City Dweller
· Taken several millennia to reach 3 bill, roughly 50 years to double 
· Between 2000 and 2015 urban areas of over 1 million people expected to increase by 40%
Roughly 3% of the terrestrial landscape is urban
Impacts of Urbanization
· Fragments natural habitats
· Changes species composition
· Increases greenhouse gas concentrations
· Disrupts hydrological systems
· Modifies energy flow and nutrient cycles
Species Extinction
· Multiple forces entrained by human activity reinforced one another and force speciation decline. These factors are summarized by conservation biologists under the acronym HIPPO
HIPPO (ON EXAM) 
· Habitat destruction 
· Invasive species
· Pollution
· Population (human overpopulation)
· Overharvesting by Hunting & Fishing
· The prime mover of the incursive forces around the world is the second P 
· Too many people consuming too much of the land sand sea space and the resources they contain
Ecosystems
· 64 Large Marine Ecosystems
· >150,000 km2
· 1950-2003
· Results adjusted for temporal autocorrelation
Global Trends
· LPI of global biodiversity has declined
· 50% since the 1970s
Past the Paradox
· The term sustainability should be viewed as humanities target goal of human ecosystem equilibrium (homeostasis) 
· Sustainable Development refers to the holistic approach and temporal process that lead us to the end point of sustainability 
Landscape Ecology
· The Patch is the fundamental element of the landscape 
· Develops analytical metrics in land cover/land use 
Human Wellbeing Index (HWI)
· Health and Population
· Wealth
· Knowledge and culture
· Community 
· Equity
· 2/3 of worlds countries w a poor or bad
· Only Norway, Denmark, Finland have a good HWI
Ecosystem Wellbeing Index (EWI)
· Land
· Water
· Air
· Species and Genes
· Resource use
· No country has a good EWI, 48% w poor or bad EWI
Patch Density 
· Number of patches in an area
Urban Form
· Centrists, Decentrists and compromisers

Mon Tutorial – Oct. 21
· First image captured by IKONOS, satellite
· Panchromatic image, grey scale/black and white
· 4 types of resolution, spatial resolution most important
· Spatial resolution refers to smallest discernable object, measured by pixels/picture elements
· Two sensors on IKONOS, 1 m panchromatic and 4 m multispectral 
· Launched in 1999, IKONOS is worlds first high-resolution satellite launched by civilian company

· 1972 US military was capable of this type of resolution
· Used film, had to parachute it down to Earth and once it ran out it was out of service
· Can see 31 cm resolution with current technology

· Pan sharpening 1 m multispectral or colour data
· Most satellites now combine PAN and MS

· Two main satellite receiving stations in Canada, Prince Albert, Saskatchewan and Gatineau, Quebec
· Both locations are 1/3 from the coast

· Worldview 2007 Houston, 50 cm

· RADARSAT, radar image, radar records texture and surface graininess of images
· Cape Breton, Nova Scotia
· One is wavier, one less wavy
· Atlantic is less wavy, Gulf of St. Lawrence are more wavy
· Taller buildings in downtown Toronto, brighter due to taller buildings/graininess

· LANDSAT, 885 km
· City is Regina, Saskatchewan
· Spring, since green regeneration
· Agricultural fields are white due to wheat

· Calgary, Albert
· White tones are concrete and asphalt contrast strongly to satellite, commercial and industrial area
· Darker tones is the residential area that has green space

· Amazon rainforest, same image 6 years apart
· Soy beans and cattle pastures
· Deforestation 

· British Columbia, tree cutting
· Selective tree cutting in patches

· Canadian shield has a lot of lakes, trees, rocks, not good for farming

· The animation shows changing sea ice extent and concentration form 12 march to 24 September 2007. The satellite missions from ESA ENVISAT, CSA RADARSAT-1, NASA

· Inconvenient Truth, Algor made film
· Effects of global warming

Lec 7
Temperature and Pressure
· An increase in temperature is accompanied by a drop-in air pressure
· Atmospheric pressure is determined by both air temperature and air density
Temperature and Pressure - Generalizations
· Very warm surface conditions produce low air pressure at the surface – A Thermal low
· Strongly rising air produced low pressure at the surface – A Dynamic Low
· Very cold surface conditions often produce high pressure at the surface – A Thermal High
· Strongly descending air often produces high pressure at the surface – A Dynamic High
Mapping Pressures with Isobars
· Meteorological readings are often recorded in millibars
· 1 bar = 1000 millibars (don’t have to know)
· 1 millibar – 0.1 kilopascals (don’t have to know)
· Using isolines, it is possible to plot areas of equal pressure on a map
· These isolines are known as isobars
· Circular/Oval areas are characterized as high or low pressure, depending upon actual pressure readings in millibars
· The relative closeness of isobars indicates the pressure gradient
Circulation in Northern Hemisphere
· High Pressure Systems– Clockwise
· Low Pressure Systems– Counter Clockwise
Circulation in Southern Hemisphere
· High Pressure Systems – Counter Clockwise
· Low Pressure Systems – Clockwise
October 19th Map
· Sunny in Toronto because high pressure which means hydroformation
· Series of 3 high pressure systems
· Winds were weak because the isobars (lines of equal pressure) are far apart
· Further apart lines indicate weaker winds
· Low pressure systems have usually a
· Warm Front
· Cold Front
· Warm air moving in over cold air slowly rising causing thunderstorms and heavy rain in midwestern USA
· Possible tornadoes
Northern Hemisphere – Upper Atmosphere
· Generally, winds follow isobars
· At the surface, winds cross isobars
· High pressure systems –clockwise bc friction going outward
· Low pressure systems – counter clockwise bc friction going inward
3D Geovisualization of Lead Sediment Contamination in Lake Erie
The Big Three
· Mercury (Hg)
· Density: 13.534 g/cm^3 
· Cadmium (Cd)
· Density: 8.65 g/cm^3
· Lead (Pb)
· Density: 11.34 g/cm^3
· Non essential heavy metals
· Not needed to support biological functions of humans or aquatic life
Threshold Effect Level (TEL)
· Concentrations below which adverse biological effects are expected to rarely occur
· Above TEL is good
Probable Effect Level (PEL)
· Concentrations above are which adverse biological effects are expected to frequently occur
· Below PEL is good
Sediment Sampling in Lake Erie
· Environment and climate change Canada
· Canada centre for inland waters (CCIW)
· Since 1965: first survey of Lake Erie in 1971
· 3x3 cm box-core sampler
· Sampling densities change over time in response to cost of sampling procedures
· 32 heavy metal and sampling 
1971
· 263 locations sampled
· 0.02 samples/km^2
· Grid survey pattern
1997/98
· 55 locations sampled 
· 0.002 samples/km^2
· Randomly generated; moved to existing locations if close
2014
· 34 locations sampled
· 0.001 samples/km^2
· Sampled in deep, offshore regions for non-point source pollution
Kriging
· Geostatistical interpolation tool used to predict unknown spatial values between sampled location
· Made in South Africa for mining
· Dot Maps
· Proportional Circles 
Bathymetry
· 3D Visualization of Lake bottom
Cleveland
· Chuyahoga river
· River caught on fire 9 times due to pollutants from factories and industrialization
Kriging Results Lake Erie in 1971
· Over 50% of Lake Erie is above the probable effect level
· Fish containing a lot of different contaminants
Kriging Results Lake Erie in 1997/98
· Not as heavily contaminated as before
· In early 1980s, Canada and US banned lead as an input for gasoline
Kriging Results Lake Erie in 2014
· Similar to 97/98 except for Cleveland
· Legacy contaminants going into Lake Erie at Cleveland
· Lake a lot cleaner than it used to be
3D Geovisualization of Mercury Contamination in Lake Ontario
Different Basins in Lake Ontario
· Niagara Basin
· Mississauga Basin
· Rochester Basin
Bathymetry of Lake Ontario
· 85% of water that flows into Lake Ontario comes from Niagara river and welland canal
Kriging Results of Lake Ontario in 1968
· Most above the probable effect level
· Very contaminated 
Kriging Results of Lake Ontario in 1998
· Most above the probable effect level, but the concentration is lower
· A little better compared to 1968
· Very contaminated
Chemical Valley
· Name for industrial plants along rivers
· Lake St. Clair
Term Test 3 
· Nov 1
· 15 MC
· 1 short essay
· Questions based on:
· Guest lec by prof shaker
· Tutorial from oct 21 and 25

Lec 9
Global Circulation
Six-Cell Model of Global Circulation
· Planetary rotation leads to a system with 6 components in each hemisphere
· Polar Highs
· Polar Easterlies
· Winds blowing from east
· Subpolar lows
· Westerlies
· Subtropical Highs (STH)
· Weather in Vancouver
· There in the Summer for 3 months
· In winter it goes south and it rains in Vancouver
· Trade Winds
· Used to push ships along the Atlantic from East to West
· Intertropical Convergence Zone (ITCZ) and Hadley Cells
The ITCZ and Hadley Cells
· High Solar insolation causes air to rise, creating a band of low pressure around equatorial regions
· Heated air rises to top of troposphere and flows poleward until about 30° N and 30° S
· New air from subtropical regions is drawn into the ITCZ;s low pressure
· This giant convection loop is known as a Hadley Cell
Look Up Hadley Cells Picture to understand how it works
Hadley Cells
· The ITCZ is a zone of weak and erratic winds
· Usually cloud covered, thunderstorm activity common over continents
· Known as mariners as the “Doldrums”
ITCZ
· Maximum North is 25 degrees
· Maximum South is 20 degrees
Subtropical Highs (STH)
· Giant anticyclones at ~30° (North and South) latitude
· Created from descending air of the Hadley cells
· Weather is clear, warm, calm
· Descending air prevents development of clouds or rain
· All of the worlds major deserts are located ~30° latitude 
· The divergent, descending air from STHs is the source of 2 major wind systems: trade winds & westerlies
Location of STHs 
· STHs are centered over ocean basins
· STHs are significantly broken up over land due to land heating – creating lower air pressure on the continents
Major Deserts of world
· Mojave Sonaran – USA
· Atacama – Chile
· Sahara - Africa
· Kalahari – Africa
· Syrian – Middle East
· Arabian – Saudi
· Thar – India/Pakistan
· Gobi – China/Mongolia
Trade Winds 
· Issued from the equatorward side of STHs 
· Converge toward equator
· Occur at ~25° N/S Latitude
· Extremely consistent: “Winds of Commerce”
· Prominent over oceans, interrupted by land masses
· As they blow across oceans, they evaporate vast quantities of moisture – potential for storminess and precipitation
Trade Winds – Precipitation
· Trade winds blow on shore, air is lifted upward, called orographic uplifting
· Clouds occur bc of the orographic uplifting
· Trade winds release moisture when uplifted by topographic irregularities – some of the worlds wettest places are in this region – i.e. Hawaii
· Low-Lying islands in this zone are often desert islands bc the moisture laded trade winds pass over them without dropping any rain – i.e. Aruba
Westerlies
· Jet streams located in upper atmosphere
· Polar Front Jet Stream – Moves West to East
Westerlies - Polar Front Jet Stream
· Located on the greatest horizontal temperature gradient – cold air to the north of stream, warm air to south
· Undulations/meanders, known as Rossby Waves
· Position of Rossby Waves can bring cold air southward and warm air north 
· Omega Block: Warm air in central NA, Colder air on either sides
Westerlies – Subtropical Jet Stream
· Straddles the poleward margin of the STHs
· Overall, the mid-latitudes of Earth have the greatest short-run variability in weather due to Rossby Waves and storms associated with Westerly Flow
· Both jet streams effect weather in Toronto
Jet Streams – Overview
· Polar Front Jet Stream (9-12 kms)
· Subtropical Jet Stream (15 kms)
· Both in the northern and southern hemisphere
· PFJS closer to poles, STJS closer to equator
Modifications of General Circulation
Monsoons
· Most prominent in SE Asian and South Asia 
· Cherrapungi, India
· 11.4 meters of rain per year
· Orographic Precipitation 
Meghalaya Jungle 
· Use tree roots to form a bridge 
· Last longer than a bridge bc no rotting 
· Guide rubber tree roots along wood to form base of bridge
Wettest Place on Earth
· Village of Maysynram, 11.86 m of rain/year
Why does it rain so much?
· In summer, Low pressure systems in India due to sun
· Northward deflection of ITCZ far to the north of India bc of the low pressure
· On shore flow of water from the Bay of Bengal
· Orographic uplift of air due to Himalayan mountains and plateau
· Cherrapunji located at end of a valley in that plateau
· Air moving over Bangladesh towards Cherrapungi 
· Air being forced up due to plateau of Cherrapungi
· 2 funnelling effects on bay on Bengal due to warm airs which results in orographic uplifting 
· All this leads to rain in Cherrapunji everyday of the year
Localized Wind Systems
· Katabatic Winds
· Katabatic Wind (from the Greek: katabaino – to go down) is the generic term for downslope winds flowing from high elevations of mountains, plateaus and hills down their slopes to the valleys or plains below
· Air being compressed from high elevation to low elevation
· Types of Katabatic Winds
· Foehn
· Occur in Austria
· Chinnok 
· Occur in Calgary, Alberta
· High Pressure Cali, Low Pressure in Alaska, resulting in westerly flow into Alberta
Video Notes – Before the Flood
· Leo DiCaprio
· Secretary General Ban Ki Moon
· United Nations Messenger of Peace on Climate Change given to Leo
· Leos new film Set in Western Frontier of USA in early 1800s
· Dawn of Industrial Revolution
· Natural History Museum was his getaway place
· Loves extinct animals
· Dodo
· Passenger pigeon
· Tasmanian Tiger
· Great Auk
· Moa
· Most of economy based on fossil fuel
· Oil – transportation sector
· Coal & Natural gas – electricity
· Mountain top removal for coal
· Fracking for natural gas
· Offshore drilling
· Tar sands (most devastating form of producing fossil fuels)
· Suncor Energy – Canada Tar Sands in Alberta
·  Marc Mageau – SVP Oil Sands Operation
· Produce 350000 barrels a day of synthetic crude oil
· Exxon and Shell
· Take sandy oil, wash oil out of sand, pump steam into ground, oil falls out
· First time hearing about global warming
· In Early 20s
· W VP Al Gore
· Drew planet w atmosphere around and said most important issue of our time
· In Baffin Island
· Hunt fish, seal, polar bear
· Used to have hard, blue ice
· Now ice cream type ice
· In 2040 you will be able to sail over north pole
· About 10-12000 narwhals in region
· Earth Day rally in 2000 in Washington
· Kangerlussuaq, Greenland
· If climate keeps changing Greenland will go away
· ~ 30ft thickness of ice melted off surface of Greenland in past 5 years
· South Florida in danger for sea level rises
· Sunny Day Flooding
· Put in pumps to help stop flooding
· $400mill project
· Rick Scott banned using word climate change in 2011
· “Ocean is not Republic or Democrat, all it knows to do is rise” 
· James Inhoff biggest climate change denier 
·  National Pollution Map Database
· Shows over 9000 major factories in china
· In red are not in standards
· China going to prioritize win/solar over coal
· India worlds 3rd largest emitter
· Biggest priority is development
· 300 million ppl without power
· Cow dung to make upplas (cow dung cakes) as cooking energy when burned
· 30% of households in india no electricity
· 3/4th largest reservoir of coal
· 700 million households cook w biomass
· Electricity consumed by 1 american equal to 
· 1.5 citizen in France
· 2.2 in japan
· 10 in china
· 34 in india 
· 61 in Nigeria
· Half the years rainfall in 5 hrs
· USA biggest emitter of greenhouse gas
· Abaiang, Kiribati
· Serious Flooding
· Island will go under water
· Palau had ppl living 12 years ago
· One billion ppl depend on fisheries from coral reefs
·  In last 30 years, 50% of all coral been lost
· Ocean absorb C02, 1/3 
· Oceans cant keep up with emissions
· CO2 gets absorbed by trees
· Released when we set them on fire
· Sumatra, Indonesia 
· 3 big tropical rainforests left
· Amazon in SA
· Congo Basin in Africa
· South East Asian Rainforest in Indonesia
· Intentional forest fires set for palm oil plantations
· 80% of forest taken over by this
· Leuser Ecosystem in Indonesia
· Beef one of the most inneficient uses of resources
· 47% of land used for food production
· 70% for feed for cattle
· 1% fruits/veggies/nuts
· Methane more impactful than CO2
· One molecule of methane = 23 molecules of CO2
· All due to livestock
· 10-12% total US emissions due to meat
· Alberta, Canada
· Canadian Snow Belt was melted for movie filming
· Relocated to Argentina
· Only need 100 Gigafactory’s to power entire world
· Carbon Tax 
· In 2060, climate change will cost taxpayers ~ $44 trillion USD
· Worlds Coral reefs collapse before hit 2 degrees 
· Heat waves at 3 degrees
· Tipping Points
· Earth takes over and reinforces warming
· Greenland
· Germany 30% of electricity from solar/win
· Denmark 100% some days 
· Italy, Netherlands, Spain, Sweden
· Paris Climate Summit 2015
· Agreement Made in 2015
· No repercussions if not held up
· Biggest impact on gulf stream
· Bosch Called “Humankind Before the Flood”
· How to Help Climate Change
· Consume Differently
· What you buy
· What you eat
· How you get your power
· Vote for leaders for climate change
· Ending fossil fuel subsidies
· Investing in renewables
· [bookmark: _GoBack]Leaving fossil fuels in the ground
· Supporting a price on carbon

