Atmospheric Moisture 
Specific Humidity 
· Water can be found as a solid (ice),  gas ( water vapour), liquid (water) 
· Changes in the state of water
· Transformation to more energetic state  Evaporation,  melting, sublimation  require absorption of  latent heat
·  Transformation to less energetic state: freezing, condensation, deposition 
· Absolute Humidity 
· Amount of water vapour in the air 
· All humidity refers to water vapour 
· Expressed as
· Absolute humidity : mass of water vapour as a ratio to the volume of air, not commonly used due to frequent change in volume 
· If amount of water vapour in a parcel air remains constant, increase in parcels volume will decrease absolute humidity 
· A decrease in volume, increases absolute humidity
· Air volume changes that occur when air pressure or temp changes affect absolute humidity even if water vapour content has not changed 
· Specific humidity 
· Represents a given mass of water vapour in a given mass of air 
· Expressed as a mass of water vapour in grams / mass of total air in kg
· Does not change as air expands and contracts, volume changes are not important 
· Mixing ratio
· Humidity and latitude 
· Specific humidity is closely correlated to temperature by latitude
· In polar regions specific humidity values fall off rapidly as temperature in these regions decreases , more insolation is available at lower latitudes to evaporate water from oceans or moist land surfaces 
· Specific humidity and temperature tend to be higher at lower latitudes 
· Vapour pressure 
· Amount of pressure exerted on the atmosphere by water vapour 
· Value reported in hPa 
· Dependent on density and temp of water vapour 
· High vapour pressure indicates a large number of vapour molecules 
· Low pressure = smaller number of vapour molecules
· Saturation
· Molecules escape into overlying volume as water vapour during evaporation 
· Energy must be available at water surface, water vapour increases in air  as water vapour increases 
· Condensation
· Water vapour molecules combine with water surface and bond with adjacent surface 
· There is an Equilibrium between evaporation and condensation during saturation
·  upon saturation condensation begins and water returns to surface 
· Saturation
· Is an equilibrium condition in which rate at which molecules evaporate is balanced by the rate at which they condense 
· Saturation vapour pressure
· Is the vapour pressure of the atmosphere when it is saturated 
· Maximum amount of water vapour pressure that can exist at a given temperature 
· At low temps, saturation vapour pressure increases slowly, but increases rapidly at higher temperature  EXPONENTIAL INCREASE 
· Saturation specific humidity
· Specific humidity of atmosphere when it is saturated
· Exponential increase 
· Maximum amount of water vapour an air parcel can contain based on its temperature 
Relative humidity 
· Dew point temperature 
· Temperature at which saturation occurs in the air 
· Dependent  upon amount of water vapour present
· Measure of actual moisture in air as indicate amount of water vapour 
· High dew point 
· Abundant atmospheric moisture
· EXPONENTIAL same as saturation specific humidity 
· When air reaches saturation at temperatures below saturation  thrust point
· Also measure of human comfort 
· Average January surface dew points
· Dew point temps are lowest in arctic and higher along coastal zones 
· Highest dew point is along coast of the unites states 
· Relative humidity 
· Amount of water vapour relative to the saturation point ( relative humidity term or total water vapour) 
· Specific humidity/ saturation specific humidity x 100% 
· Saturation specific humidity = 10 g/kg
· Specific humidity = 8 g/kg
· RH = 8/10 x 100% = 80% 
· Can also be expressed as vapour pressure / saturation vapour pressure x 100% 
· Relative humidity can be caused by changing water vapour content 
· An increase in water vapour content with no change in water temperature increase relative humidity
· As more water molecules are added to air it gradually approaches saturation and relative humidity increases 
· Changes in relative humidity can also be caused by changing  temperature 
· Increase in air temp with no change in water vapour content decreases relative humidity of air  this occurs because saturation vapour pressure increases with warm air , more water vapour molecules can be held in warmer air 
· No change in water vapour content, when saturation vapour pressure increases, the air moves away from saturation and causes relative humidity to decrease
· Daily variations in relative humidity 
· When air is cold in morning = relative humidity is high
· When air is warm in afternoon = relative humidity is low 
· These conditions occur in clear weather = when air is calm or of constant wind speed 
· On a calm night
· Lower dew point = lower expected minimum temperature 
· Ducts represent amount of water vapour in air
· The red arrows  represent infrared radiation 
· As dew point drops, expected minimum temperature drops 
· This saturation occurs because lower dew points indicated lower water vapour in air to radiate infrared energy back into surface 
· High relative humidity’s are usually found in the tropics and near the poles where there is little separation between air temp and dew point
· Average relative humidity is lowest near 30 degrees latitudes near desserts of the world 
· Heat index 
· Indicates how hot a particular temp feels given a specific moisture content
· Air temp and humidity are combined to determine a heat index 

	
	
