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Lecture VI Outline

1. Physical properties of dry air
2. Vertical distribution of temperature
3. Hydrostatic balance
4. Vertical distribution of pressure and density

Saturday, September 17, 2011



Physical properties of dry air (p,ρ,T)
• Ideal gas law
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Physical properties of dry air
• Dalton’s law of partial pressures for dry air
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Atmospheric temperature variations 
• Atmospheric temperature varies in horizontal and vertical
• Vertical variations are similar everywhere

➡ pattern set by radiation budget (thermodynamics)
• Horizontal variations depend on height

➡ pattern set atmospheric transport (dynamics)
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Vertical variations of temperature
 Three hot spots:

 1) thermopause =>

 
2) stratopause =>

3) surface =>
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Thermosphere
• Named from the Greek θερμός (heat) σφαιρα (sphere), begins 
about 90 km above Earth’s surface
• Molecules are dissociated and electrons are ionized (no triatomic 
molecules)
• Absorbs high-energy UV (λ < 0.1 μm) - heated from above
• Temperature increases with height
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Mesosphere
• Named from the Greek μεσό (middle) σφαιρα (sphere), located from 
about 50 km to 80-90 km above Earth's surface
• Composition is similar to troposphere and stratosphere (N2, O2, Ar, CO2) 
• Absorbs decreasing amounts of low-energy UV through ozone
• Temperature decreases with height from 0oC to -100oC
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Stratosphere
• Named from the Greek στράτος (layered) σφαιρα (sphere), located 
from about 10 km to 50 km above Earth's surface
• Contains most of the ozone in the atmosphere
• Ozone absorbs medium wavelength UV (0.1 < λ < 0.35 μm) - heated 
from above
• Temperature increases with height from -40oC to 0oC
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Ozone layer
• Ozone is byproduct of photodissociation of molecular oxygen
• Ozone absorbs medium wavelength UV (important for life on Earth)

Saturday, September 17, 2011



Troposhere
• Named from the Greek τρόπος (turn) σφαιρα (sphere), located 
within 10 km of the Earth's surface
• Contains 85% of the atmospheric mass
• Absorbs infrared radiation through H2O and CO2 - heated from below
• Temperature decreases with height from to 15oC -40oC
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Troposphere
• Atmospheric layer most dynamically active

➡ weather we experience is confined to troposphere
• Transport modifies temperature profiles 
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Vertical distribution of pressure
• Isothermal atmosphere

• Non-isothermal atmosphere
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Vertical distribution of density
• Isothermal atmosphere

• Non-isothermal atmosphere
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