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Atmospheric MoistureAtmospheric Moisture  
Part IIPart II  

Rain! whose soft architectural hands Rain! whose soft architectural hands 

have power to cut stones, and chisel to have power to cut stones, and chisel to 

shapes of grandeur the very mountain.shapes of grandeur the very mountain.  

——Henry Ward BeecherHenry Ward Beecher  
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Fog 

• Types 

– Radiation 

– Advection 

– Upslope 

– Evaporation 
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Distribution 

– United States and southern Canada 
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Dew 

– Dew droplets 

– White frost 
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The Buoyancy of Air 

• Atmospheric Stability and Instability 
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Conditionally Unstable Air 
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Determining Atmospheric Stability 

– Stable Atmosphere 

• At all elevations, rising air is cooler than surrounding air 

• Air rises only if it is forced to do so. 
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Unstable Atmosphere 

• At all elevations, rising air is warmer than 

surrounding air 

• Air is unstable and rises because of its buoyancy. 
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Determining Atmospheric Stability (continued) 

• Conditionally Unstable Atmosphere 

– Rising air is cooler than surrounding air up to 4,000 meters 

– Condensation at 4,000 meters, releases heat, air becomes 

warmer than the surrounding air and is now unstable. 
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Precipitation 

• The Processes that 

Produce Precipitation 

 

– Collision and Coalescence 

• Warm clouds 
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– Ice Crystal Formation 

• Cold clouds 
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Forms of Precipitation 

– Rain  

– Sleet 

– Glaze 

– Hail 
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Forms of Precipitation 

– Convective 

– Orographic 

– Frontal 

– Convergent 
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Global Distribution of Precipitation 
• Average Annual Precipitation 

 Animation         (Seasonal Pressure & Precipitation Patterns) 

 
– Very High Levels 

• Tropical regions 

– ITCZ 

– Trade winds 

– Monsoon areas 

• Upper Middle Latitudes 

– West coasts 

– Orographic lifting 

– Very Low levels 

• Subtropical latitudes 

– Subtropical High 
Pressure 
dominates 

• Middle Latitudes 

– Rain shadow areas 

• High Latitudes 

– Low evaporation 
rates 

– Cold, dry air 
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– Shifting of ITC Zone 

– Worldwide Summer Maximum 

– Monsoon Areas  

Seasonal Precipitation Patterns 
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– U.S. Average January and July precipitation. 

•  top and bottom, dissolve overlay, toggle 

Precipitation Variability 
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– Percent Departure from Average in a Given Year 

Precipitation Variability (continued) 
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Acid Rain 
• Sulfuric and Nitric Acids in Rain 

– Acidity  
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Acid Rain in the United States 
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• Atmospheric moisture occurs in three 

physical states  solid, liquid and gaseous  

and can pass freely from one to another.  

• The hydrologic cycle is a continuous 

interchange water between the atmosphere 

and Earth. 

• Evaporation changes liquid water to 

gaseous moisture (water vapor); energy is 

stored as latent heat in the vapor molecules. 

 Summary 
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• The structure of the water molecule and the 
way it bonds with other water molecules are 
responsible for its unique properties. 

• Humidity is the amount of water vapor in the 
air; it can be measured and expressed in 
several ways.  

• Dew point is the temperature at which the air 
becomes saturated with water vapor. 

• Condensation occurs when water vapor 
condenses to water. Latent energy is 
released as sensible heat in the process. 
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• Most condensation takes place as a result of 

cooling by expansion of rising air. 


