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Clouds and More Clouds
AOSC 200

Tim Canty

Class Web Site: http://www.atmos.umd.edu/~tcanty/aosc200

Lecture 12
Oct 3 2019

Topics for today:

How to make clouds pt 1.
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Hot air rises!

What happens then?
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Lapse Rate

Fig 3-19 Meteorology: Understanding the Atmosphere

Dry adiabatic lapse rate: if no cloud forms, air will cool at 10°C 
per kilometer.
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Once water begins to condense, latent heat is released. The air parcel
cools at a slower rate than if the air parcel was dry

4

Saturated Adiabatic Lapse Rate

Fig 4-14 Meteorology: Understanding the Atmosphere
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Real World Example

Fig 6.7 Weather: A Concise Introduction

As air rises up a mountain side, it cools at the dry adiabatic lapse rate

Once it reaches saturation, it cools at the saturated lapse rate. Also, 
precipitation (rain or snow) falls out of the cloud and the vapor 
pressure decreases
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Real World Example

Fig 6.8 Weather: A Concise Introduction

The air parcel has lost a lot of water. As it sinks down the mountain 
side, the air in the parcel warms and dries out the cloud.

The parcel warms only at the dry lapse rate.

When the parcel reaches the ground, it’s warmer than when it started
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Real World Example

Fig 6.9 Weather: A Concise Introduction
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“Rain Shadow”

Fig 6.10 Weather: A Concise Introduction
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Chinook (a type of Foehn wind)

Air rushing down the downwind side of the mountain
warms and dries as it sinks (compressional heating)
leading to warm surface winds

Fig 7.11: Essentials of Meteorology
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Snow Eater

The boundary between warm and cold air can 
move quickly and “slosh” back and forth

Fig 7.u3: Essentials of Meteorology
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Gravity Waves
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Gravity Waves

http://www.brockmann-consult.de/CloudStructures/gravity-
waves-cloud-description.htm

Similar to ocean waves, “crests” form clouds
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Lenticular Clouds
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Cloud Development: Orographic Lifting

Air is forced up the side of a mountain and cools as it rises
Fig 5.10: Essentials of Meteorology



Copyright © 2019 University of Maryland
This material may not be reproduced or redistributed, in whole or in part, without written permission from Tim Canty 15

Cloud Development: Convergence

When wind meets from different directions, the air 
in between has no place to go but up

Fig 6.11 Weather: A Concise Introduction

When the leading edge of the wind slows down, 
the wind behind “piles up”
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Cloud Development: Frontal Lifting

Warm air will ride up over cold air

Fig 6.12 Weather: A Concise Introduction
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Cloud Development: Convection

As surface air is warmed by the sun, it becomes less dense and rises
Fig 5.10: Essentials of Meteorology
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Stability vs. Instability

In a stable atmosphere, air won’t rise 
unless something forces it up

In an unstable atmosphere, air can rise on 
its own through convection

In an conditionally unstable atmosphere 
the air will rise on its own but it needs a 
push first.

Fig 6.5.1-4 Weather: A Concise Introduction
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Lapse Rate: Unstable Atmosphere
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Putting it all together

Fig 6.22 Weather: A Concise Introduction
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Clouds!!!

Table 4.2: Essentials of Meteorology

Clouds come in three altitude categories…

Stratus – Layer
Cumulus – heap or pile
Nimbus – rain
Alto – high
Cirrus – ringlet or curling
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Clouds!!!

Table 4.1: Essentials of Meteorology

…but there are 4 major cloud groups in total
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Clouds!!!

Low

Middle

High

Fig 4.36: Essentials of Meteorology
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Clouds!!!

Table 4.3: Essentials of Meteorology


