Chapter 5
Atmospheric Water and Weather
· Water on Earth:  Location and Properties
· Outgassing – 

· Quantity Equilibrium
· Steady-state equilibrium

· Water added from below Earth’s surface is balanced by that lost to space and formation/breaking down of compounds
· Eustasy – 

· Distribution of Earth’s Water

· 97% in Ocean

· See Figures 5.2 and 5.3

· Unique Properties of Water
· All 3 states naturally occur on Earth due to temperate zone of Earth’s placement in the solar system

· Polar Molecule

· Heat Properties
· Ice – Solid Phase

· Water – Liquid Phase

· Water Vapor – Gas Phase

· Humidity
· Relative Humidity – 
· Warmer air increases evaporation rate

· Cooler air increases condensation rate

· Saturation –
· Dew Point – 

· Able to record water vapor content of atmosphere using IR imagery
· Expressions of Humidity
· Vapor Pressure –
· Specific Humidity –
· Instruments of Measurement

· Atmospheric Stability
· Parcels of air move vertically based on density (Buoyancy vs. Gravity)

· Stability – 
· Adiabatic Processes

· Environmental Lapse Rate – 

· Adiatbatic

· Dry Adiabatic Rate (DAR)

· Moist Adiabatic Rate (MAR)

· Stable and Unstable Atmospheric Conditions (Figures 5.16 and 5.17)
· Clouds and Fog
· Condensation Nuclei –
· Cloud Types

· Shape

· Altitude

· Precipitation

· Fog

· Advective Fog

· Evaporation Fog or Sea Smoke

· Upslope Fog
· Valley Fog and Radiation Fog

· Air Masses
· Air Mass Types

· Moisture

· Maritime – 

· Continental – 

· Temperature

· Arctic – “A” 

· Polar – “P”

· Tropical – “T”

· Equatorial – “E”

· Antarctic – “AA”

· Air Mass Modification

· Air masses slowly change their characteristics as they move from one source region to another
· Formation of Lake Effect Snow
· Atmospheric Lifting Mechanisms
· Convergent Lifting

· Convectional Lifting
· Orographic Lifting

· Frontal Lifting

· Cold Front
· Warm Front
· Midlatitude Cyclonic Systems
· Act as catalyst for air mass conflict

· Life Cycle
· Storm Tracks
· Open Stage

· Occluded Stage

· Violent Weather
· Thunderstorms

· Atmospheric Tubulence

· Thunder and Lightning

· Hail

· Derechos
· Strong, linear winds associated with thunderstorms

· Gust Front

· Tornadoes

· Mesocyclone

· Wall Cloud

· Funnel Cloud

· Water Spout

· Tropical Cyclones

· Originates entirely within a tropical air mass

· Hurricanes and Typhoons

· Warm water sustains and strengthens storm
· Cool water and land weaken storm

