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Meteorological Stability

The ability of the air to return to its origin after displacement



Stability

Depends on the thermal structure of the atmosphere
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The process where air is forced to rise up the side of a 
mountain is sometimes called orographic lifting.

Orographic Lifting

The Effect of Topography on Precipitation Patterns



When warm moist air rises in a cloud, more water vapor 
condenses and the SALR is smaller.

cooler drier air

SALR = 

9°C/1000m

less water vapor 

condenses

When cooler, drier air rises inside a cloud, less water 
vapor condenses and the SALR is larger.

warmer moister air

more water 

vapor 

condenses

SALR = 5°C/ 1000 m



There is much less vertical motion when air is neutral or 
stable.  Thus, when air inside the clouds is neutral or 
stable, the clouds tend to have a flat, layered 
appearance.

These types of layered clouds are called stratus clouds.

stratus









Unstable air moves vertically and we tend to get tall, 
vertical clouds like cumulus and cumulonimbus.

Instability Cases for Clouds

A cumulonimbus cloud (thunderstorm). 
Strong upper-level winds blowing from 
right to left produce a well defined anvil. 

Cumulus congestus.



A generalized illustration of basic cloud types based on 
height above the surface and vertical development.



Cloud Types

Clouds are classified into broad categories

High level:  

•cirrus clouds

•Altitudes above 7,000 meter.   

•Composed primarily of ice crystals 

•Typically thin and white in appearance

Mid level:  

•altocumulus,  altostratus

•Altitudes between 2000 to 7,000 meter.

•composed primarily of water drops, sometimes ice crystals



Low level: Stratus,  

•nimbostratus

•Altitudes below 2000 meter 

•Usually composed of water drops

•Uniform,  covers entire sky

Vertically Developed:  

•cumulus and cumulonimbus (thunderstorms)

•Cloud top heights in excess of 11,000 meter

•Composed of water and ice together,  often producing hail



Other cloud types that are uncommon:

Noctilucent clouds (NLCs) 

occur in the mesosphere at polar 
latitudes

Polar stratospheric clouds (PSCs) 

occur in the stratosphere at polar 
latitudes



There is a special stability case that occurs when the 
Environmental Lapse Rate is between the Dry 
Adiabatic Lapse Rate and the Saturated Adiabatic 
Lapse Rate.

For example, what if

DALR = 10°C/1000 m

ELR    = 7.5°C/1000 m

SALR  = 5°C/1000 m

If the air is unsaturated ELR < DALR and the air is 
stable, but if the air is saturated, then ELR > SALR
and the air is unstable.

This special case is called conditionally unstable, because 
the air must be lifted until it becomes saturated in 
order for it to become unstable












