Geography 103 - Weather

Summary notes.
Winds, Ocean Currents, El Nino, Mid-latitude cyclones
Winds
winds aloft flow parallel to isobars

winds at surface flow in the same direction as those aloft but cross the isobar of lower pressure due to friction
Vertical air motion

surface lows (cyclones) cause air to blow inwards = convergence -> air must rise -> divergence aloft. Therefore surface lows are associated with rising air, clouds, precipitation.

surface highs (anticyclones) cause air to blow outwards = divergence at surface -> convergence aloft -> subsidence of air. Therefore surface highs are associated with sinking (and warming) air and fair weather.


divergence at surface corresponds to convergence aloft

convergence at surface corresponds to divergence aloft

lake-effect snows – convergence of air at surface on far side of lake causes air to rise and clouds/precipitation/snow
Scales of Atmospheric motion


3 scales:

local winds:

eg. land and sea breezes – during the day the land heats up more quickly than water and produces a thermal low at the surface. Air rises above low. H formed aloft in warm column of air above surface L. L formed aloft in cool column of air above cold water. Thermal circulation sets up sea breeze during day. At night land cools faster and circulation reverses.

synoptic (weather map scale)




eg. Santa Ana winds

initiated by H over Great Basin – forces air downslope from elevated desert plateau

eg monsoons

global scale (affect climate of different regions around the world)

Global circulation

3-cell model

Hadley cell: equator - 30( - rising air at equator

Ferrel cell: 30( - 60(
Polar cell: 60( - 90(
Equatorial low, Doldrums; 30( subtropical high, 60( subpolar low, Polar front, 90( polar high.

Surface winds – ITCZ (inter tropical convergence zone), Trade winds, Westerlies, Polar Easterlies

Zones of precipitation

wet in ITCZ (equatorial low)

dry in subtropical high

wet at subpolar low

dry at polar high

zones shift with season

actual precipitation patterns affected by distribution of land and water

Effect of continents on winds - break up zonal air flow

Icelandic low, Aleutian low (strongest in winter)

isolated highs over southern oceans winter and summer at ~ 30(
zonal low at ~60(S all year

Jet Stream – high speed westerly wind at ~30(N (subtropical jet) and 60(N (polar jet – moves further south in winter)

set up by thermal gradient between equator and pole

strongest in winter (126 km/hr), 60 km/hr in summer

Ocean Currents 

drag exerted by winds blowing across ocean causes surface water to move -> forces ocean currents. Leads to motion several 100m deep into water. Friction greater in water than air so ocean currents are slower than winds (typically kms/day rather than kms/hr)

Coriolis force deflects water to R in NH, L in SH relative to direction of wind. Leads to ocean currents in gyres. Circulation direction follows that of subtropical highs.

Ocean currents have strong effect on climate –

N. Atlantic Drift/Gulf Stream: keeps Britain and N. Europe warm

Cold currents along W. side of continents

Warm currents along east side of continents

Oceans transfer heat from tropics to poles.

Ekman spiral (ocean flow is diverted progressively further to R in NH as you go deeper into water) – leads to cold upwelling along CA coast.

El Nino:

anomalous warming of sea surface in equatorial Pacific

normal circulation has high pressure center in SE Pacific (Easter Island) and low pressure center over Indonesia. Dry in E. Pacific. Wet in W. Pacific. Warm water piles up in W. Pacific. Cold upwellings off coast of Peru and Ecuador (fishing).

During El Nino (Xmas time), warm water flows back across Pacific.

Thermocline = boundary between warm surface water and cold deep water.

Measures of strength of El Nino – Sea surface temperature, sea level height, SOI = Southern Oscillation Index, depth of thermocline.

Air masses

Air mass = large body of air with same temperature and relative humidity, carries these characteristics with it. Source regions are flat and of uniform composition.

Air mass classification

c = continental land, m = maritime/marine

P = polar, A = arctic, T = tropical

learn main air mass sources for U.S. and their characteristics –eg. mP, cP, mT

Fronts

boundary between air of two different temperatures (and density)

structure and symbol for – cold front, warm front, occluded front, stationary front

typical weather conditions associated with passing of these fronts

weather and cloud patterns associated with travelling across a line from ahead of warm front, through warm sector, to behind cold front (make weather forecast according to position relative to these fronts)

Mid-latitude cyclones

stages of development of a cyclone –

air masses of different temperature meet, eg. cP air, mT air

wave develops

cyclonic circulation becomes established

cold front catches warm front – storm intensifies

occluded front develops

warm air forced aloft, pressure gradient weakens, cyclone dissipates

cyclonic flow at surface requires divergence aloft

anticyclonic flow at surface requires convergence aloft

convergence and divergence aloft are associated with changes in air speed aloft (closeness of isobars)

upper-level convergence occurs downstream (E) of ridge – surface H below this

upper-level divergence occurs downstream (E) of trough – surface L below this

