GEOG 272		W, 2018
FOLLOW ALONG SLIDES (WEEK 8)

steady state equilibrium: 
eustatic- changes in ocean volume not overall quantity of planetary water
glacio-eustatic water stored in glaciers and ice sheets
isostasy- vertical movement in land masses (isostatic rebound)
NOTE: during warmer times, less water is stored as ice, and sea-levels rise.

During the start of history there was no water coming from outside of earth so we cooled down the earth’s internal temperature to let water accumulate on the surface: earth reached peak water 3.8 billion years ago

*outgassing*
Water and water vapor escape from within/below the earth’s surface as a result of geothermal energy sources under pressure
water compartments: (see fig. 7.3)
carbon pools (same principle)
oceans 97.2%
freshwater 2.78%
only method: desalination- but currently cost prohibitive

properties of h2O

covalent bonding of hydrogen and oxygen: h is positively charged and o is negative
pure water is rare: its a strong solvent- also takes a lot of energy to bind H to O atoms
carbon can bond to multiple particles, unlike water

capillarity: molecules pulling together (paper towel, sponge in potted plant)
allows water to form a curved meniscus
h-bonding allows water to be water not gas at normal surface temperatures
capillary action important in soil-moisture processes

*follow latent heat through 3 gaseous states*

sublimation and deposition
frost that forms on surfaces
deposition: deposits
sublimation: solid to gas without passing liquid state
Hoarfrost:  deposit of ice crystals on objects exposed to the free air, such as grass blades, tree branches, or leaves. It is formed by direct condensation of water vapour to ice at temperatures below freezing and occurs when air is brought to its frost point by cooling.

Solid- liquid- gas (see fig.7.5) * This graph is important for exam
Ice: water and air
Looseness between molecules after each phase change
Observing or releasing energy (latent heat transfer)
Conduction- direct heat transfer (needs physical contact)
Convection- oven heat (moves up and down)
Radiation- sensible heat coming from the sun

WATER
Solid phase: water frozen can crack rocks, burst pipes and create potholes (form of weathering)
Pure ice floats: lighter than water (inverse square law)
w/o change in density freshwater would be bound in masses of ice on the ocean floor (very difficult to get to)
pure ice has 0.91 times the density of water so it floats

Liquid phase: (see fig 7.5)
Heat increases motion of molecules to break H bonds
80 calories of heat = phase change of 1g of ice to melt 1g of water
100 degree for 1 g of water to boil
can be with latent and sensible (radiation; direct heat from sun) heat transfer
tipping point change from sensible to latent heat
*not very crucial to remember*

note: steam in the kitchen is the liberation of latent heat of condensation

Latent heat of evaporation: liquid to gas phase change
(see fig 7.7)
Evaporative cooling on skin when wet; 
Dew- releasing water into the atmosphere


latent heat of evaporation: water to gas
latent heat of sublimation: solid to vapour; needs more calories/ energy
latent heat of vapourization: water vapour to gas 
latent heat of condensation: vapour condenses to liquid
vapour to 1g liquid takes 540 cal
absorbs 680 cal as 1g of ice transforms to vapour
vapour directly to ice, absorbs also 680 cal of energy
1g water to evaporate needs 585 cal at 20 deg c
vapour to gas: 540 cal/gram

Gas phase: vaporization (see slide # 11)

Liquid to gas phase change
= must know absorption and release but not exact figures

*Latent heat of condensation
From gas to liquid: when vapor condenses to a liquid 
A lot of latent heat released when water vapor condenses to droplets

(See fig7.8)
When air is saturated with 100% humidity= precipitation in some form
Temperature up in the atmosphere (in the cloud layer, troposphere) determines what kind of precipitation
RH measures proximity to precipitation; changes to diff conditions around the world
Relative humidity, ratio given in %: amt of water vapour actually in the air/ max vapour possible in the air at that temp x 100 (classic exam question) 
Inverse relationship high temp low RH vice versa (see fig.11)

*illustration: 5am usually point of saturation (condensation of water vapour peak) 
(fig 7.9 is important to understand)
Warm air: can hold more water vapour
Cooler air: holds less water vapour
Afternoons fairly dry except with outside conditions like monsoons/ thunderstorms

humidity= water vapour in the air
capacity to hold water dependent on temp

inverse relationship between air temp and RH
relative humidity NOT actual humidity
morning dew during early morning when air temp is lowest
temperature changes: angle of sun, solar radiation etc

expressions of humidity:
vapour pressure
millibars/ pascal
share of air pressure that is made up of water vapour molecules is vapour pressure

Atmospheric stability:
Parcel: body of air that has specific temp and humidity characteristics
Parcel of lower density than surrounding air rises, more buoyant; a rising parcel expands as external pressure decreases
Cold air packs together (condenses); warm air expands

Stability: 
Indication of weather conditions
Air parcel is stable if it resists displacement (ascending/descending)
Unstable if it continues to rise/ buoyant until it reaches an altitude where surrounding air has the same density and temp (like weather balloons)

Density : denser things want to sink, warmer things want to rise
Air is cooler during morning (question at fig.16)

DAR: dry adiabiatic rate: dry air cools by expansion
MAR: moist adiabiatic rate

collision coalescence: droplets coming together to form precipitation
bergeron ice crystals: supercooled water droplets absorbed by ice crystals 

sleet: raindrops fall through a thick bottom layer of cold air

4 different types of fogs: advection, evaporation, radiation, ice-crystal
harvesting fog: method to get water in dry places

dew and frost
forms at night
evaporates quickly-> frost if sufficiently cold

hoarfrost: dew forms at subzero temps (in very cold conditions)

freezing rain -> supercooled raindrops freeze after striking frozen surface
wispy clouds= ice crystals

convectional precipitation:
due to rising of moist heated air
strong updrafts + cumuliform clouds
high intensity +local distribution, short duration
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FOR HOMEWORK:
priority: organization, must go point by point
look at images on cloud atlas
meteors x 4: anything that falls down, whether it be solid liquid or gas
no need to cite anything
