Chapter 4   Tertiary wind patterns and Oscillations AND SEA TEMPERATURES
Oscillations 
PDO  Pacific Decadal Oscillation  tropical air and sea Surface Temperatures

AO Acrtic Oscillation   Middle and high lat  Air

NAO North Atlantic Oscillation - affect NE US winters Strom Track sad n in Europe mid lats

Not well known causes but feel effects
Land Sea Breeze

 
Coastlines


Land heats and looses heat faster than water - onshore /offshore

Mountain /Valley winds     cools higher cold sinks same idea

Katabatic  winds  larger stronger –plateaus  Columbia Pla  Chinooks
 Calif desert to coast Santa Anna winds

Mississippi Valley air  up and down seasonally

Monsoons winds  seasonally change direction 



Driven by proximity to ocean



PRESSURE SYTEMS


India high pressure over central Asia in winter spills air over Himalayas

Low pressure moves with ITCZ up to sub continent in summer LAND HEATS LIFTS ENHANCES

Sea Surface currents vs  Deep current GYRES  THERMOHALINE   1000 YR 

SALINITY SINKS   FRESH RISES 

COLD TEMEPRATURES  SINKS WARM RISES

POLAR = FRESH

EQUATORIAL SALINE

Surfaces waters piles up on continent


TURNS according to Coriolis forces

MAJOR SURFACE CURRENTS

North equatorial GULF STREAM / CANARY CURRENT 

CALIFORNIA  and KUROSHIRO 

South Hemisphere


PERU AND EQUATORIAL COUNTER CURRNET


BENGULA AND BRAZIL CURRENT

UPWELLING 

Coriolis  pushing water away form shore or off shore winds

Nutrient rich fishing grounds

Cool water rises  South America Peru Current
DOWNWELLING deep current vertical flow eg equatorial current

ATMOSPHERIC WATER AND SURFACE WATER AND GROUND WATER 22%
OUTGASSING OR FROM SPACE and ice meteors from outer spa ce
 Continual loss to space so ice crystal from space in varying sizes from meteor-like to small are likely

Overall the net balance is founding variety of places 

97% OCEANS   SALINE OR SALT WATER

LESS THAN 3% IS FRESH WATER






Fresh water is SURFACE 78%







 REMAINDER SUB-SURFACE meaning soil moisture and ground water 

ATMOSPHERE IS ABOUT 3/100 OF A PERCENT
STASIS = STATE OF EQUILIBRIUM

Eustacy is sea-level change
Storage of ice

Water cycles of change

 2 hydrogen and one Oxygen molecule

Water is unique 

Hydrogen bonds with temperature 

Fluid water 

solvent

Gas 



vapor

Solid



ice

Heat energy or LATENT HEAT is used or released to and from environment to produce change.  

Also provide energy for circulation patterns

Water cools contracts until 39 degrees the EXPANDS

Slower movement of H bonds link to create hexagons six sides

Bonds increase to form Ice in larger and larger crystals  

lighter than fluid water 

ICE TO LIQUID –HEAT ENERGY BREAKS BONDS   80 CALORIES  RELEASED AND STROED IN WATER 

WATER TO VAPOR  540 CALORIES 

VAPOR TO WATER RELEASE 540  (CONDESSATION)

ICE  TO VAPOR SUBLIMATIONS  720 CALORIES

On the board

Saturation 

Condensation nuclei

Humidity--relative and specific 

Specific grams water per Kilgrams of air at a given temperature

Used to find out how much water for predicting rain 

Relative   more dynamic   -   a ratio 

Saturated = 100%

Parcel of air  common temp and moisture content   

2 forces on parcel  buoyancy and gravity


Denser air (colder= denser) more gravity impact


Warmer air is more buoyant less dense

Rising buoyant air expands and as external pressure decreases up in atmosphere 

Gravity on Denser air contracts

Normal lapse rate  


Altitude 3.5 per 1000  no air movement.

Environmental Lapse rate is particular to place and other conditions
 Adiabatic no exchange of heat 

(DAR) Dry ADIABATIC RATES   AND MAR  MOIST (adiabatic) Rate
These parcel change without loosing or gaining heat

Diabatic = with exchange of heat
Not into detail here
FOG   and CLOUDS


Water droplets not yet formed around Condensation nuclei


Cools to point of condensation around condensation nuclei

FOG

ADVECTION   warm moist air    migrates




Cool surface

FOG

EVAPORATION FOG 
 cool air 









Warm surface

RADIATION FOG      COOL    AIR




RADIATIONG HEAT BUT COOLING  MOIST GROUND

CLOUDS
shape and altitude
CIRRO –FORM  high altitude and icey

CUMULO-FORM mid altitude

STRATO FORM  low to mid altitude

NIMBUS 

AIRMASSES  =  DESIGANTION  OF TEMP AND MOISTURE 

cT    mT     cP  mP
Moisture droplets  

Air masses 

Stratus – dull gray   nimbo stratus produce rain.      
Cumulos puffy – 

Lifting

Convergent   low pressure 

Convective – rising off warmed surface  land            lifting unstable 

Orographic lifting  rainshadow

Frontal lisfting 

