GEOGRAPHY 1040 MIDTERM NOTES:
INTRO TO GEOGRAPHY & UNITS 1-3
The nature of physical geography; orders of geographic magnitude; latitude; longitude; map projections; the systems approach; open and closed systems; negative and positive feedback; steady state; dynamic equilibrium; metastable equilibrium; Earth's five spheres
SYSTEMS:
· System: any set of related events or objects and their interactions
· Open system: system whose boundaries freely permit the transfer of energy and matter across them
· Closed system: self-contained; exhibiting no exchange of energy or matter across boundaries – rarely found in nature
· Feedback: change in one system affects another
· Positive feedback enhances the original change 
· Result increasingly differs from the starting state 
· CONTINUOUS CIRCLE: EATING FOOD > GAINGING WEIGHT > NOT MOVING 
· Negative feedback damps down (diminishes) original change 
· Tends to preserve the starting state 
· EATING FOOD > GAINING WEIGHT > EXCERCISING > LOSING WEIGHT
· Equilibrium: system remains balanced over time
· Steady-state: values fluctuate around a steady average
· Dynamic: values of the average may change higher or lower steadily 
· Metastable: results from an abrupt change from one state to another causes change in avg
5 SPHERES:
· Lithosphere, Biosphere, Hydrosphere, Atmosphere, Cryosphere
· Rock/ Home of living things / Water / Sky / Ice and Frozen Land

MAP PROJECTIONS
4 spatial relationships (or properties) can be distorted when globe is projected onto a FLAT plane: 
1. Shape (angles) 
2. Distance 
3. Direction 
4. Area 
· Only a sphere can retain all 4 

· Cylindrical projection – globe to cylinder 
· Mercator projection – spacing of parallels increase on map towards north/south poles
· Conic projection – globe transferred to cone 
· Planar projections – imaginary plane touches globe at a single point
· Equal-area projection – correct proportions but no true shape of the globe

ENERGY EXCHANGE 1 
Electromagnetic energy, ultraviolet, visible radiation, infrared radiation, wavelength, solar radiation, terrestrial radiation, atmospheric composition, stratosphere, troposphere, temperature profile, atmospheric pressure, Watt, density
Unit 18 Past and Present Climate Change
· Greenhouses gases in the atmosphere
· Carbon dioxide
· Methane
· Nitrous oxide
· Hydroflurocarbons
· Recent climate changes:
· Rising temperatures
· Increasingly severe weather 
· Melting and thawing
· Rising sea levels
Unit 19 Human-Climate Interactions and Impacts
· Microclimates
· Climate regions on a localized scale of their own
· Human body can alter four kinds of heat flows
· Radiant
· Metabolic
· Evaporative
· Convectional
· Metabolic heat
· Converting chemical energy in food into heat energy
· Dust dome: dome shaped layer of polluted air
· Heat-island intensity: maximum difference in temperature between neighbouring urban and rural environments
· Green roofs: vegetation growing on roofs
· Primary pollutants
· Directly from industrial and domestic sources and vehicles
· Secondary pollutants
· Produced in air by interaction of two or more primary pollutants
· Pollution plume
· Wind pushes dome and pollutants above surrounding countryside
Unit 31: Water in the Lithosphere
· Interception
· Water lands on plants and evaporates before it reaches the soil
· Infiltration
· Flow of water into earth’s surface through pores and openings
· Depends on
· Physical characteristics of soil; closeness of partciles
· How much moisture is already in it; clay is less permeable
· Type and extent of veg. coverage; cornfield vs. meadow
· Slope of surface; runoff vs. absorption
· Nature and duration of rainfall; depending how much rain actually falls
· Surface retention
· Water can no long infiltrate cus there is too much; accumulates in small puddles, pools, leafs, logs, etc.
· Surface runoff, or overland flow
· When there is too much water being collected on the surface
· STREAMS
· Gradient 
· Or slope; difference in elevation between two points in a stream course
· Higher gradient = higher turbulence
· Water moves faster in centre of channel, just below surface
· Slowest close to the bed/banks – encounters roughness/resistance
· Discharge (Q) of a stream – volume of water passing given point along the channel per unit of time
· Avg water velocity x cross-sectional area 
· (discharge = m CUBED/second)
· Hydrograph 
· Graph of steams discharge over time
· Changes throughout seasons due to rain, snow melt and freezing
· Discharge comes from two sources
· Stormflow runoff – rainfall or snowmelt (overland flow) occurs only during and just after rain and melt
· Baseflow – slow constant release of groundwater into channel through bed and banks
· THESE BOTH CARRY SEDIMENTS
· Throughflow 
· Water carried through soils, regolith, rocks above water table
· Baseflow
· Carried below water table
· GROUNDWATER
· Hidden beneath ground in lithosphere
· ZONE OF AERATION (vadose zone)
· Upper zone; usually unsaturated except during heavy rain
· ZONE OF SATURATION (phreatic zone)
· Lower zone; water first infiltrates vadose/aeration zone
· Percolation
· Downward movement of water through pores/spaces in soil by gravity
· Field capacity
· Max amount of water that a soil can hold by capillary tension against gravity
· Above the phreatic/saturation zone is a surface called the WATER TABLE
· Where water table intersects surface there is a stream/lake/wetland
· Below water table:
· [bookmark: _GoBack]AQUIFERS: porous/permeable layers can be at least partially saturated (sandstone/limestone)
· AQUICLUDES: tightly packed/interlocking particles; usually quite impermeable and resist groundwater infiltration (mudstone/shale)
· Unconfined Aquifer; obtains water from local infiltration
· Confined Aquifer; exists between aquicludes and obtains water from distant areas
· Traditional well
· Penetrates water table
· Artesian well
· Penetrates aquifers
· Springs
· Flowing water that emerges from the ground
· Aquiclude stops the downward percolation of water, then forced to flow from a hillside
· Leads to a formation of a separate water table : Perched Water Table, at a higher elevation than main water table
· LAKES
· Fresh or salt water; surrounded by land
· Have one or more forms of outflow; stream, ground or evaporation
· Limnology
· Study of lakes, lake sediments and ecosystems
· Formed by natural processes:
· Tectonic, volcanic activity, meteors, glaciers
· Classification of Lakes by Nutrient Content
· Oligotrophic lakes
· Clear, nutrient-poor bodies of water with restricted organisms
· Mesotrophic lakes
· Clear water, avg level nutrients (MOST LAKES)
· Eutrophic lakes
· Nutrient rich, profusion of aquatic plants and algal blooms
· Hypertrophic lakes
· Excessively nutrient rich, not clear water, lots of algal blooms due to excess nutrients and dissolved oxygen content – result of runoff from agricultural or sewage placez
· Water column of a lake divided into 3 ecological zones based on penetration of sunlight – due to clarity or cloudiness(turbidity) 
· Littoral zone 
· Sloped area of lake bed adjacent to land – lot of sunlight penetration
· Photic zone
· Open water with abundant sunlight penetration
· Benthic or (profundal) zone 
· Deep water zone with little sunlight penetration
· Water column also divided on relationship between water temp and density
· Epilimnion; top layer of oxygenated water heated by solar energy during day and summer which cools down during night and winter; layer freezes during coldest months
· Thermocline (or metalimnion); transitional middle layer of ater; may change depth of day/year
· Hypolimnion; anoxic bottom layer of water column WHERE BIG FISHIES LIVE
· Seiche: movement or oscillation of lake surface – like sloshing in a bathtub
· Doesn’t happen in holomictic lakes or meromictic lakes
Unit 32: Slopes and Streams:
· Fluvial processes – flowing water
· Rain not absorbed by soil runoff = sheet wash or sheet flow
· Thin layer of water that moves downslope without being confined in a chnnel
· Moves fine grained surface materials
· Sheet erosion
· Causes rills (small channels), which may merge into gullies (streams that only run during and just after rainstorms and snowmelts)
· STREAMS
· Trunk streams joined by a number of tributary systems – which are also fed by smaller tributaries 
· Forms a DRAINAGE BASIN – an area of land that suppolies water and sediment to a stream network
· Streams are in a state of dynamic equilibrium – climate, geology, base level
· Headward erosion: head or source of valley is extended upslope 
· Lengthens stream valleys
· Delta: where streams deposit sedimentary load
· STREAM EROSION
· Takes place in 3 ways
· Hydraulic Action
· Work of the water itself, as it dislodges and drags away rock material from stream bed and banks
· Abrasion
· Mechanical erosive action of boulders, pebbles and small grains of sediment as they are carried along the stream channel
· May dislodge other particles along stream bed
· Solution
· Process by which certain rocks and minerals are dissolved by water
· STREAMS TRANSPORT LOADS
· Traction, saltation, suspension and solution
· Traction
· Sliding or rolling of heavier particles along the stream bed – accomplished by hydraulic action 
· Through abrasion, etc. breaks down larger material into gravel and sand sized fragments
· Saltation
· Speed of water lifts fragments off riverbed and they bounce along
· Combination of traction and suspension; particles make contact with stream bed but are also briefly suspended as they move downstream
· Hit other particles and push them in same direction
· Suspension
· Very fine sediment, silt and clay sized grades – carried within stream
· When suspension dominates, stream water become muddy and can carry huge amounts of fine sediment
· This material does not make contact with river bottom except if water is slowed to a standstill
· Solution
· Rocks and minerals dissolved in water
· Factors in STREAM EROSION
· Stream capacity
· Max load of sediment that a stream can carry at a given discharge
· Stream Flooding = erosional
· Floodplain
· Flat, low-lying ground adjacent to a stream that is flooded
· Base levels
· The level below which a stream cannot erode its bed 
· Absolute base level
· No more than a few metres below sea level
· Local base level
· Stream that flows into a lake does not relate to global sea level – base level is lake level
· Temporary base level
· Temporarily limits further upstream channel incision 
· Braided streams
· Breaks into many distributaries that diverge around sand and gravel and converge again
· Found in proglacial areas – close to glaciers
· Water becomes unfrozen and lots of runoff
· Abundance of loose, coarse sediment subject to erosion due to lack of vegetation and soil development
· The gradients (slopes) are steep
Unit 33: Stream Erosion
· Streams change topography of land by erosion
· Four things specifically: geological structure, bedrock type, tectonic activity and climate
· Geological structure; refers to features such as synclines, anticlines, domes and faults that were formed by geo. Processes
· Hogbacks and Escarpments 
· Hogbacks: steep-sided ridge
· Flat irons: ridges are eroded and cut through by streams; resulting in triangular shaped remnants
· Uniclinal shifting: erosion by streams etches out the least resistant rock strata first
· Escarpment or Cuesta: ridge with one fairly steep slope (scarp) and another very gentle one (dip)
· Ridges and Valleys
· Domes
· Dome may be created but turned into a layered, circular pattern
· Faults
· Fault scarp – created without erosion
· Scarp (cliff) created by geological action without erosion
· Fault-line scarp – a scarp that originated as a fault scarp but modified by erosion 
· Bedrock Type (lithology)
· Rock types have different ristance against erosion 
· Also echibit varying capacities to form slopes
· Tectonic Activity
· Plate movement changes stream effectiveness
· Climate
· Climate plays a role in forging landscape
· Drainage Density and Channel Maintenance
· Drainage density; total length of the stream channels per unit area of a drainage basin
· Higher DD greater the erosional efficiency of the system
· Constant of Channel Maintenance
· Reciprocal of DD 
· Area of drainage basin necessary to sustain part or all of a stream
· Drainage patterns
· Radial – drainage pointed mountain flowing in all directions
· Annular – drainage develops in domes
· Trellis – only two orientations – regular and orderly 
· Rectangular – right angle contacts between streams and tributaries
· Dendritic – tree-limb like
· Barbed dendritic drainage; tributaries enter the trunk stream at an obtuse angle
· Deranged – arranged independently of bedrock structure
· Antecendent streams
· Streams that are there before the riverbed changes forms and gets more ridges etc
· Stream capture 
· Also called stream piracy
· Diverts water from one channel into another , weakening or eliminating some streams while strengthening others
· Ideas about slopes and landscape evolution
· Morris Davis; geographical cycle or cycle of erosion
· Cycle governed by 3 variables; geological structure, geographical process and time (stage)
· Davis says slopes are worn down and become convex and then are flattened PENEPLANE
· Wood and King – PEDIPLANE – slope reduces highlands to plains; steep slope angles retained throughout entire erosional sequence
Unit 34: Aggradational landforms of streams
· Ephemeral stream: stream created during heavy water times and then it goes away; intermittent
· These streams create ALLUVIAL FANS
· Fan-shaped deposit consisting of stream-carried material located where a mtn stream emerges onto a plain
· Midstream bar 
· STUFF SEPERATING THE STREAM AT CERTAIN POINTS LIKE MOATS MADE OF SEDIMENT
· BRAIDED STREAMS BEGIN WITH MIDSTREAM BARS
· Arryoyos = gullies 
· Channel habit 
· Describes the planform shape of a stream channel
· Habit is influence by
· Amount/variability of discharge
· Amount of sediment carried by the stream
· Type of sediment 
· Channel gradient (slope) of the stream
· TWO DISTINCT CHANNEL TYPES on shape and sediment type
· Suspended load channels
· Winding, gentle slopes, 85% of load is suspended sediment (silt/clay) 15% bedload
· Narrow and deep – lots of meandering
· Bedload channels
· Relatively straight, steeper, 70% is bedload and 30% is suspended sand (no clay or silt)
· Wide and shallow – lots of braiding
· Meanders = bends in the stream channel
· Created by sediment on the inside, erosion on the outside, a bend is created ; makes its own floodplain
· Riffles; shallow, symmetrical, course bed material (gravel, boulders) // Pools are deeper sections of rivers; deeper, finer materials
· More energy lost of riffles because of friction; therefore to bring up energy loss over pools therey add more length, bed and anks to increase roughness in pools; therefore MEANDERS created
· Floodplain- flat, low-lying ground on either side of stream channel
· Oxbow lakes; form when a meander is cut off
· when erosion takes place near the bend of a meander and begins to connect to the part of the stream directly below it; or during flood meander neck can be swept away
· dried up oxbow is known as a meander scar
· levees are broad ridges that run along both sides of the channel; restrict flooding
· terraces: remnants of older floodplain stand above the new bluffs
· Four basic types of delta: triangular shape of area of deimentation
· Braid deltas – sands and gravels
· Fan-foreset – high energy environments
· Stable channel-mouth – most common and largest 
· Wave-influenced deltas – well sorted river supplied sands formed by wave action
· Delta profile
· Finest deposits; bottomset beds
· Topset bed; horizontal lers that underlie deltaic plain
· As delta grows outward; foreset beds are built 

LECTURES
Energy lecture 1:
 
· Sun radiates shortwave energy
· Shorter wavelengths have higher energy
· Earth radiates longwave energy 
· SI UNITS
· Length: m; mass: kg; time: s; temperature: K
· Velocity: m s-1; acceleration: m s-2 (rate of change of velocity)
· Force (Newton): kg m s-2 (force needed to produce 1 m s-2 acceleration when applied to 1 kg)
· Pressure (Pascal): N m-2 (force per unit area)
· Energy/work (Joule): kg m2 s-2 (force x distance)
· Power (Watt): kg m2 s-3 (rate of doing work or of using or producing energy)
· Stefan-Boltzmann Law
· E = e s T4
· Where:
· E = energy flux density (W m-2)
· e = emissivity (0-1)
· T = temperature in degrees Kelvin
· (0 K = - 273.15°C, absolute zero) s = S-B constant (5.67 X 10-8 W m-2 K-4)
· Wien’s Law
· Lmax= 2897/ T
· L = wavelength is measured in microns
· (1 micron = 10-6 m)
· T = temperature in degrees Kelvin
· Solar constant = 1370 W m-2 perpendicular to Sun’s rays at Earth’s average distance from the Sun
· Orbit Perihelion, closest in January; Aphelion, furthest in July
· Tilt · axis 23.5 ° from the vertical· summer solstice, June 21; winter solstice, Dec. 21
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· More atmospheric pressure closer to earth – molecules closer together
Energy Lecture 2
· Transmission
· Absorption
· Scattering
· Change in direction - No change in wavelength
· Refraction
· Change in speed and direction of light
· Rayleigh scattering
· Gas molecules small compared to wavelength of incident radiation
· Blue light dispersed at night – only red visible
· Mie scattering
· Clouds, pollution and water droplets are of similar size to the wavelength of all visible radiation
· No wavelengths preferentially scattered so sky is ‘grey’

· NET RADIATION:
· NET R = NET SW + NET LW 
·           = (SWdown -SWup ) + (LWdown - LWup) 
·           = (SWdown) (1 - α ) +( LWdown - LWup )
· Rules: · NET R POSITIVE energy is coming in faster than it is going out · 
· NET R NEGATIVE energy is going out faster than it is coming in
Energy Lecture 3
· NET R =
· +SW (insolation)
· –SW (reflection)
· +LW (infrared)
· –LW (infrared)
· Radiation
· Energy traveling through air or space
·  Conduction
· Molecule to molecule transfer
·  Convection/Advection
· Energy transferred by movement of air parcels
· H: sensible heat exchange
·  Evaporation/Condensation
· LE: latent heat exchange (phase change)
· Water takes longer to heat/cool
Circulation Lecture 1
·  Atmospheric circulation (sensible and latent heat exchange)
·  Oceanic circulation
·  Circulation driven by temperature/pressure differences across the globe



Northern hemisphere
Anti cyclone – clockwise, high pressure
Cyclone – counter , low pressure 
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