Unit 7/

Atmospheric stability
Nicole Molders
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Absolutely stable: y<I' <l
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Rising warm air
inhibited by inversion
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Conditionally unstable: I <y<I,
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Conditionally unstable: I <y<I,
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Trade wind clouds over Hawaii

Clouds over Fairbanks



Neutral: y=I" or y=I",
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Stability can change by mixing or lifting
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0 and entropy — revisit under the aspect of stability

300 K Isentropic Surface

0 =T (1000/P)*with k=R, / C,

S = Cp InO + const ]\,T"-!

SSaN

d6/dz = (6 /T) [Ty - 7] =

= 3 types of stability H
— stable:y < Ty, 0 increases Mi}f\

with height
— neutral:y=T 4 01is
constant with height

— unstable:y>T , 6
decreases with height

www.crh.noaa.gov/Isx/science/pdfppt/Isenanalysis.ppt



Enhancement of instability by surface
heating, horizontal heterogeneity,
lifting, or radiative cooling
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pressure
Further radiational
cooling at top of [ 500 km
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Heat radiating from the Fog forms first at
surface at night, cools the surface, thickening
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Altitude (m)

Stability enhancement by cooling from
below, subsidence, cold air advection

FOhn - Chinook
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Quantifying the vertical motion of an
air parcel
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Stability and buoyancy
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