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UNIT II: EARTH AND SPACE SCIENCE: Weather Dynamics

www.cdli.ca


13.11 Clouds and Fog

	Cloud Formation:

A consequence of the evaporation of water followed by condensation of water droplets during the water cycle is the formation of clouds. There are three ways in which clouds are formed - 

· convective, 

· frontal, 

· and orographic. 

In this section of the lesson you will focus your study on cloud formation and its relation to energy transformation.

Convective clouds form as a result of evaporation of water which rises into the atmosphere as air near the Earth's surface is heated. As the air rises, it expands and cools. This results in condensation of microscopic particles of water (about one-millionth the size of a normal drop of water). These condensed particles of water form convective clouds.

Frontal clouds form when a warm air mass meets a cooler air mass. Since warm air masses are generally less dense than cooler air masses, the warm air mass tends to move above the cooler air mass. In some cases the colder air mass may push its way under the warm air mass. In either case the warm air mass rises above the cooler air mass. As the warm air mass rises above the cooler air mass, frontal clouds form due to the expansion and resulting cooling of the air.

Orographic clouds form as warm air masses move up the sides of a mountain. As the warm air rises it expands and cools resulting in the formation of orographic clouds as water vapour condenses into microscopic droplets of water.

Fog is actually a cloud formed at or near ground level. Fog may be formed as warm air moves over cold land masses, over snow fields, or cold bodies of water. Fog may also form as a result of orographic lifting.

Cloud Classification:

The classification of clouds involves terminology that describes both the form of the cloud and its altitude. There are three terms most often used to describe the form of the cloud - stratus and cumulus. The third term nimbus or the prefix nimbo- is used to name the darker, rain-holding type of cloud. 

Stratus clouds are generally flat and long. Stratus clouds may be layered as shown in the following image from USA Today. Stratus clouds indicate stable weather conditions and also result in overcast conditions.

 

Cumulus clouds are somewhat flat on bottom but have a bilious upper surface.
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At low altitudes the clouds (below 200 m) are named using the terms for shape without addition of any prefix. To distinguish clouds located at higher altitudes a prefix is added to the basic shape name. The prefix, alto- is used for clouds located in the mid altitudes (2000-4000 m). The prefix, cirro- is used for clouds at higher altitudes (4000-7000 m). The term cirrus is given to the highest clouds (7000-8000 m). 


 

Homework

Section from Textbook
13.11 Clouds and Fog (p. 530-533) and Understanding Concepts p.534 #’s 1-7

Questions

1. Describe how the following types of clouds form: (a) Convective (b) Frontal (c) Orographic

2. What are the four ways that fog can form?

3. Distinguish between the two general shapes of clouds: (a) cumulus and (b) stratus

4. Distinguish between the prefixes used to describe clouds: (a) alto (b) cirrus (c) nimbus.

5. Define each of the following: (a) cirrus (b) cirrocumulus (c) cirrostratus (d) cumulonimbus (e) altostratus (f) altocumulus (g) stratocumulus (h) cumulus (i) nimbostratus (j) stratus 

