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Water on Earth  
Quantity Equilibrium

Distribution of Earth’s Water Today  

Unique Properties of Water

Heat Properties
Ice

Water

Water vapor

Heat properties of water in nature



 Land and Water 
Hemispheres

Figure 5.2



Ocean and Freshwater Distribution

Figure  5.3



Three States of Water

Figure  5.4



Water’s Heat Energy Characteristics

Figure  5.6



Humidity
Relative Humidity  

Expressions of Humidity  
Vapor pressure

Specific humidity

Instruments for measurement



Relative Humidity

Figure  5.7



Humidity Patterns
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Maximum 
Specific 
Humidity
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Humidity Instruments

Figure  5.13



Atmospheric Stability  
Adiabatic Processes  

Dry adiabatic rate (DAR)

Moist adiabatic rate (MAR)

Stable and unstable atmospheric conditions



Atmospheric Stability  
Adiabatic Processes 

Adiabatic processes apply to MOVING 
parcels of air

ELR (Environmental Lapse Rate) refers to 
static (UNMOVING) atmosphere 

Stable and Unstable Atmospheric 
Conditions  



Atmospheric Stability
Stability: tendency of a parcel of air to    
rise (unstable conditions)          
or not rise (stable conditions)

Determined by relationship of ELR to DAR 
or MAR



Adiabatic Processes  
Dry adiabatic rate

10 C°/ 1000 m

Moist adiabatic rate
6 C°/ 1000 m



Buoyancy

Figure 5.14



Adiabatic Processes

Figure  5.15



Atmospheric Temperatures and Stability

Figure  5.16



Clouds and Fog
Cloud Types and Identification  

Fog   
Advection fog

Radiation fog



Cloud Types and Identification  

Figure  5.18



Cumulonimbus Development

Figure 5.19



Advection Fog

Figure  5.20



Evaporation Fog

Figure 5.21



Valley Fog

Figure  5.25 Figure 5.22



Radiation 
Fog

Figure  5.23



Air Masses

Figure 5.24



Lake 
Effect 

Snowbelts

Figure 5.26



Atmospheric Lifting Mechanisms 
Convectional Lifting  

Orographic Lifting  

Frontal Lifting 
Cold fronts 

Warm fronts



Atmospheric Lifting Mechanisms 

Figure  5.27



Local Heating and Convection

Figure 5.28



Convection over Florida

Figure 5.29



Orographic Precipitation

Figure 5.30



Cold Front

Figure 5.31a



Cold Front
and

Squall Line

Figure 5.31b



Warm Front

Figure 5.32



Midlatitude Cyclonic Systems 
Life Cycle of a Midlatitude Cyclone

Storm tracks

Open stage

Occluded stage



Midlatitude Cyclone

Figure 5.33



Average and Actual Storm Tracks

Figure 5.34



Midlatitude Cyclone

Figure 5.35



Weather Forecasting

Figure  5.3.2



Violent Weather
Thunderstorms 

Atmospheric turbulence
Lightning and thunder
Hail

Derechos 
Tornadoes  

Tornado measurement and science
Tropical Cyclones

Hurricanes and typhoons  
Physical structure 
A final word



Thunderstorms

Figure 5.36



Thunderstorms

Figure 5.37



Twister!

Figure 5.38



Tornadoes

Figure  5.39





Tropical Cyclones

Figure 5.40



Brazilian 
Hurricane

Figure 5.40



2005 Hurricane 
Season

Figure 5.41



Profile of a Hurricane

Figure 5.42
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