Chapter 7

The Structure and Motion of the Atmosphere
· Heating and Cooling the Earth

· Sun is the initial source of energy
· The amount that reaches the earth varies in time and space
· Energy is absorbed, reflected, re-radiated, converted and redistributed
· Distribution of solar radiation (see fig 7.1)
· Radiation per unit area is greatest at Equator and least at Poles
· If there were no atmosphere, radiation received at right angles to the surface would be 2 cal/cm²/min (solar constant)
· Heat Budget
· Mean surface temperature : 16 ºC
· To maintain this: Heat in = Heat out
· Gains and losses of heat are represented by the Heat Budget, see fig 7.2
· In general, there is a surplus of heat at the equator and a deficit at the poles
· Winds and currents remove excess heat at equator and tropics and release it at high latitudes
· Heat Capacity
· High heat capacity means the ocean can absorb and release large amounts of heat with small changes in T
· Seasonal temperature changes are greatest for land
· The Atmosphere

· Nearly homogeneous mixture of gases
· Troposphere
· Tropopause
· Stratosphere
· Mesosphere
· Thermosphere
· Composition of Air
· Gases, particles, water droplets
· Density is controlled by temperature, pressure, and water vapor
· Atmospheric pressure
· Average pressure at sea level is 1013.25 mb
· Isobars –
· Greenhouse Gases

· Atmosphere is the primary control on the earth’s climate
· Human activities appear to be changing the balance of gases in the atmosphere
· Carbon Dioxide
· Ozone
· Sulfur
· The Atmosphere in Motion

· Non-rotating Earth
· Wind pattern is simple
· Single-cell convection
· Circulations due to density differences
· Rotation
· Observations of moving parcels are judged relative to coordinates, latitude and longitude
· Coriolis
· Leads to 3-cell circulation
· Wind Bands
· Six-Band Surface Wind System (Figure 7.19)
· Leads to latitudinal pressure systems
· Modifying the Wind Bands

· Seasonal Changes

· NH mid lats have nearly equal amounts of land and water – produces seasonal patterns of atmospheric pressure
· SH shows little seasonal effect due to high quantity of water
· Summer

· Winter

· Monsoon Effect

· Onshore Breeze

· Offshore Breeze

· Topographic Effect (Orographic Effect)
· Air rises and cools as it passes over terrain causing condensation/precipitation
· “Windward” side of mountains get rain

· “Leeward” side of mountains get a rain shadow (dry conditions)
· Jet Streams

· High-speed winds in upper Troposphere

· Centered over zones of sinking and rising air

· Polar Jet Streams

· Sub-Tropical Jet Streams
· Hurricanes
· Formation

· Intensification and Sustainment

· Typhoons or Cyclones in the Western Pacific

· El Niño
· Anomalous climatic conditions caused by a reverse of flow in atmosphere and ocean of Pacific
· Brings warm water to the west coast of Central and South America

