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Weather Together
Wyoming Science

Objectives:
Students will explore the movement of water vapor into • 
the atmosphere.
Students will experience the evaporation of water • 
molecules as a cooling process.
Students will appreciate the volume of moisture in the • 
atmosphere and the space available to hold it.
Students will show the relationship between saturated air • 
and the ability of water to condense at the Dew Point.
Students will explore the two types of clouds that form • 
from surface-heated moisture.
Students will measure moisture in the atmosphere.• 
Students will explore the term heat index and its • 
relationship to air humidity.

Materials
Desk lamp or bright fl ashlight• 
Large piece of cardboard• 
Gallon jug of water• 
3-oz. plastic drinking cup• 
Dropper• 
Paper towels• 
Typing paper• 
9-oz. plastic drinking cup• 
Black marker• 
3-oz. plastic drinking cups• 
7” plastic sandwich plates• 
4 oz. water• 
Food coloring• 
Dropper or toothpick• 
Dishwashing detergent• 
Ice• 
Pencil• 
12” human hair• 
Tape• 
Hygrometer (hair type)• 
Psychrometer: (wet/dry type)• 

Standards
Science

Earth, Space, 
& Physical Systems: 

1.4, 1.5, 1.6, 1.7, 1.8, 

Science as Inquiry: 
2.1, 2.2A, 2.2B, 2.2C, 

2.2D, 2.2E

Estimated Time
 (5)  - 40 Minute

Activities

Background:
 If the troposphere was just comprised of gas 
molecules, winds created by the sun’s unequal heating of the 
earth and its atmosphere would blow dust storms across an 
unlivable planet. The earth supports life because, even in 
the driest places, the air always carries at least a little water. 
Not only does the water in the air create clouds and bring 
needed rain, it also contributes to a relative feeling of dis-
comfort in hot humid conditions.
 But where does this water come from and how does 
it get in the air? This can be answered with an explana-
tion of the water cycle. As the sun’s heat warms the planet’s 
surface, some of the earth’s water evaporates into the air as a 
gaseous vapor. This water vapor rises and then cools to the 
point where it condenses into visible clouds made of tiny 
water droplets. When the clouds become saturated, this 
condensed water falls back to earth. When the moisture 
reaches the surface, it becomes absorbed into the ground, or 
by plants and other living creatures. Other water flows into 
streams, eventually reaching lakes, rivers, or even oceans. As 
this moisture gets redistributed, some of it evaporates back 
into the atmosphere completing the cycle.
 What fuels the water cycle is a constant supply of 
energy from the sun and water. Approximately three-fourths 
of the earth’s surface is covered with water. This water is 
comprised of invisible molecules of hydrogen and oxygen. 
When these molecules are near the surface of the water and 
are heated by the radiant energy of the sun or the surround-
ing air, they begin to move quickly, break away (evaporate), 
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notes:
and enter the air in the form of water vapor. As the vapor 
departs, it pushes off neighboring molecules, causing them 
to slow down and cool. This is why the evaporation of water 
vapor from our skin feels cool and the reason why we enjoy 
the breeze from a fan in the summer.
 The amount of water on the earth and in the air as 
vapor can be likened to the contents of a liter bottle. Approx-
imately 972 milliliters would be contained in the oceans as 
salt water leaving only 28 milliliters as fresh water. Of this 
amount, 23 milliliters would be found as ice and 4 milliliters as 
underground fresh water. That leaves roughly two big drops 
(2 milliliters) as water in lakes and rivers and one very small 
drop. (1 milliliter) as water in the air.
 Even though the air starts out perfectly dry, water 
molecules (water vapor) eventually break free and enter the 
air. After a while water molecules are going from the air to the 
water as well as from the water to the air. Eventually, as many 
molecules will be going back into the water as are leaving 
it. When this happens, we say the air is saturated with water 
vapor. Saturated air depends on the temperature of air and 
the amount of water vapor contained in it. If the air is warm, 
there is more space for water molecules to enter. If the air is 
cool, there is less space for the water to enter the air so it fills 
up sooner. Because of this, at any location, there will prob-
ably be more water vapor in the air during warm weather 
than during cold weather.
 This relationship between air temperature and its 
capacity to hold water is described as Dew Point, or the 
temperature at which condensation occurs. At this point, the 
moving molecules of water cool and slow down, lose 
pressure, and come together (condense) in sets of six; the 
cohesive power of the molecules helps keep them together 
when they touch. This coming together of molecules can be 
seen as the mist (condensation) on your bathroom mirror 
after a shower, dew on the grass, fog on the ground, or stratus 
and cumulus clouds. Heavily laden clouds of water vapor will 
eventually reach the point of saturation whereupon the vapor 
condenses and is released in the form of precipitation – rain 
or snow. It takes 1,000,000 cloud droplets to form a raindrop. 
If the air temperature is below freezing when they condense, 
the molecules eventually form six-pointed crystals called 
snowflakes.
 The base height of stratus clouds is normally in the 
2,000 ft. range of the atmosphere. The term stratus is the Latin 
word for mist. The clouds form in moist stable air which has 
little or no turbulence. As warm saturated air cools, the water 
vapor droplets condense into these flat-bottom clouds. As a 
rule, stratus clouds only bring mist, drizzle, or light precipita-
tion. Cumulus clouds, meaning heaped, form in columns of 
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vocabulary:

troposphere• 

atmosphere• 

molecules• 

condensation• 

precipitation• 

turbulence• 

humidity• 

evaporate• 

stratus• 

cumulus• 

cirrus• 

altitude• 

vapor• 

rising moist air that is being heated by the sun and surface 
and made to rise rapidly. These are the puffy, cotton-shaped 
clouds that appear in warm skies. As the air rises it cools, 
and its water vapor condenses into clouds. These types of 
clouds bring moderate to heavy showers. As long as there are 
convection currents carrying moist air to a height where 
water vapor condenses, these clouds will continue to 
develop, eventually forming large upward swirling masses of 
cumulus clouds.
 Since Dew Point is based on how much water vapor is 
in the air, it really is an indication of humidity. To determine 
the amount of water vapor present in the air, an instrument 
called a hygrometer is used. A hygrometer comes in two 
forms, a hair hygrometer and a psychrometer.
 A hair hygrometer is based on the fact that hair 
expands and twists in the presence of humidity. New England 
colonists were known to hang a piece of bailing cord from the 
ceiling of their barns with a heavy stick indicator tied below. 
As the cord swelled from excess humidity, it would point to a 
place on the floor marked stormy. 
 Another was the European weather guide made in the 
form of a tiny house with two doors, from which emerged ei-
ther a boy or girl. The boy and girl figures were attached to 
either ends of a stick which was suspended from the ceiling 
of the house by a human hair. As the hair expanded and twist-
ed from humid air, the boy would appear to step out from one 
of the doors while the girl appeared to step back, signifying 
stormy weather ahead. 
 Today’s modern hygrometers still rely on the use of 
human hair or synthetic filaments and are constructed. The 
reading on a hygrometer is given in terms of relative humidi-
ty, the percentage of available space taken up by water vapor. 
A psychrometer is another type of hygrometer which uses 
two thermometers to measure relative humidity – a dry-bulb 
and a wet-bulb thermometer. Since the result of evaporation 
is a cooling process, as water evaporates from the wet-bulb 
thermometer, the temperature lowers. If the air is close to 
its Dew Point, very little moisture will evaporate from the 
wet-bulb thermometer, causing only a slight drop in temper-
ature. The difference between the wet-bulb and the dry-bulb 
thermometers provides a reading of relative humidity. See 
the figure below.
 Meteorologists use relative humidity to determine the 
likelihood of rain; highly saturated air is a good predictor of 
rain. They also use relative humidity in combination with the 
air temperature to calculate a heat index or humidity. At high 
temperatures and high humidity, the air often feels hotter 
than it is because of the higher content of heated moisture in 
contact with the skin.
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Talk About the Topic
 Point out that if the troposphere was just comprised of 
gas molecules, winds created by the sun’s unequal heating of 
the earth and its atmosphere would blow dust storms across 
an unlivable planet. See if the group can guess what else is in 
the atmosphere that brings life to all living things. Hopefully, 
they will guess that it’s water.
 Explain that the earth supports life because, even 
in the driest places, the air always carries at least a little 
water. Not only does the water in the air create clouds and 
bring needed rain, it also contributes to a relative feeling of 
discomfort in hot humid conditions. Conclude the discussion 
by introducing the water cycle.

Activity Procedures:

Activity 1—Water in the Air

Review the background information with students. Show 1. 
the overhead of Transparency A, The Water Cycle, to 
the group. Once you’ve explained the cycle, have them 
complete Worksheet 1, Water Cycle Cut-Out.
See if the group can guess where the water comes from 2. 
and how it gets there. Be sure to point out that 75 percent 
of the earth’s surface is covered by water. If you have a 
world globe, point out the regions of water and land. Also 
be sure to point out that at least half of this water at any 
given time is exposed to sunlight and all of it is exposed 
to moving air.
Put the students in groups of 3-4 students. Distribute 3. 
copies of the Water Molecule Cut-Out to each group 
member.
Have them cut out the molecule along the dotted line. 4. 
Point out that a water molecule consists of two parts 
hydrogen and one part oxygen. However, they are so 
small they appear invisible just like air molecules.
Have the group stand, holding their molecule, in a circle 5. 
facing inward.
Explain that the light you are holding represents the 6. 
warmth of the sun. As sunlight shines on water, it causes 
the molecules to move. In their case, as the light from the 
light touches them, they will begin twisting at the hips. As 
the light moves away from them, they will begin to slow.
Repeat the same activity using a large piece of cardboard. 7. 
Explain that the fanning of the cardboard represents the 
movement of air. As they feel the moving air, have them 
begin twisting slowly at the hips. When they stop feeling 
it, have them stop.
Have the students complete Worksheet 2, The Water Cycle.8. 

materials:
Activity 1

Water in the Air

Water Molecule Cut-Out• 

Desk lamp or strong • 
flashlight

Large piece of cardboard• 

Worksheet 1,  (2 sheets)• 
The Water Cycle - Cut-Outs

Worksheet 2, • 
The Water Cycle

Transparency A,• 
The Water Cycle
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Questions for Inquiry:
Which had the greatest influence on quickly moving the • 
molecules? (The light from the lamp.)

Which had the greatest sustaining influence on the • 
molecules? (The fanning from the cardboard; when the 
sun sets, water continues to evaporate from moving air.)

Activity 2—Evaporation;  A Cool Process

Continue your discussion concerning the movement of 1. 
water molecules. Explain that when the molecules get 
moving fast enough, they break free from the surface and 
enter the atmosphere as pure water vapor, even if they 
come from polluted or salty water. This breaking away 
of water molecules is called evaporation. As the vapor 
departs, it pushes off neighboring molecules, causing 
them to slow down and cool. This is why the evaporation 
of water vapor from our skin feels cool and the reason 
why we enjoy the breeze from a fan in the summer.
To demonstrate this, have the group moisten the back 2. 
of one hand with their tongue. With their mouth loosely 
covering the moistened portion of their hand, have them 
inhale. What they feel is a cooling sensation. Explain that 
the coolness is caused by the process of evaporation.
Ask the students if they think the air from a fan cools us by 3. 
causing molecules to evaporate. (Yes)

Activity 3—How Air Holds Water

With the constant evaporation of water into the atmo-1. 
sphere, one would think that the troposphere contains a 
great supply of freshwater for the planet. Using a two-liter 
bottle filled with water, show them how much water there 
actually is in the atmosphere. Pour out some of the wa-
ter into a 3-oz. plastic drinking cup. Fill the cup 2/3 with 
water. Explain that the water in the cup represents all the 
fresh water on the planet, including the icecaps. Likewise, 
the water in the bottle represents all the salt water on the 
planet. Using an eyedropper, remove some of the water 
from the cup. Then holding the cup, squeeze two drops 
from the dropper into the cup. Explain that those two 
drops represent all the water that’s in the atmosphere at 
any given time.
Continue your remarks by asking: Why doesn’t the 2. 
troposphere fill up from all the water on the planet? 
Explain that air only has a certain amount of spaces avail-
able to hold water vapor. Once the spaces are filled, the 
air is said to be full or saturated. The warmer the air, the 
more room for water molecules. The colder the air, the 
less room for water molecules.
Take a sheet of paper towel and write the words3. 
 “warm air”

materials:
Activity 2

Evaporation; A Cool Process

Worksheet 3,• 
 Super Water!

materials:
Activity 3

How Air Holds Water

Gallon jug of water• 

3-oz. plastic drinking cup• 

Dropper• 

Paper towel• 

Typing paper• 

9-oz. plastic drinking cup• 

Black marker• 

3-oz. plastic drinking cups• 

7” plastic sandwich plates• 

4 oz. water• 

Food coloring• 

Dropper or toothpick• 

Dishwashing detergent• 

Worksheet 4, • 
Space for Water
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Take a sheet of copy paper and write the words “cold air” 4. 
Using a 9-oz. clear plastic cup, fill it one-fourth of the way 5. 
with water.
Explain that like cold air, the copy paper has little space 6. 
for lots of water molecules.
Demonstrate this by balling the copy paper up and 7. 
putting it into the cup with the water. As you lift the satu-
rated paper from the cup, chances are the cup will still 
have some water left in it and that the paper will be drip-
ping.
Repeat the process using a same-sized piece of paper 8. 
towel. Explain that like hot air, the paper towel has lots of 
space to absorb water. Demonstrate this by balling the 
paper towel up and placing it into the cup filled again 
with the same amount of water. As you lift the saturated 
paper from the cup, chances are it will have absorbed all 
of the water from the cup.
Distribute Worksheet 4, Space for Water, to teams of 9. 
group members along with plastic sandwich plates, 
bottles of food coloring, a few drops of detergent in a 3-oz. 
plastic bathroom cup, and 4 oz. of water in clear 9-oz. 
plastic cups. Have each team pour the water onto the 
plastic sandwich plate.
Place three equally spaced drops of food coloring in the 10. 
middle of the plate of water. Then, have them place a drop 
of detergent onto each of the drops of food coloring.
Explain that the reaction they are observing is the satura-11. 
tion of the water with detergent molecules. The detergent 
molecules are filling in between the water molecules, just 
as water molecules fill in between air molecules.
As the reaction slows and stops, explain that all of the 12. 
space between the molecules is filled in or saturated. 
Explain that if you heat the water causing it to expand and 
create more space, the reaction will begin again.
Ask the question: At which time of the year would we 13. 
find the least amount of water vapor present in the air? 
(Winter, because the air is colder and less space is avail-
able for water vapor.)

Activity 4—Dampness and Dew Point

Explain that the relationship between air temperature and 1. 
its capacity to hold water is described as the Dew Point, 
or the temperature at which air condenses. At this point, 
the moving molecules of water slow down, lose pressure, 
and come together (condense). This coming together is 
caused by the cohesive nature of water molecules which 
come together in sets of six, hence the reason for six 
pointed snow flakes. This coming together of molecules 
can be seen as the mist on your bathroom mirror after a 
shower, fogging of your bathroom after a shower, dew on 

materials:
Activity 4

Dampness & Dew Point

Spray bottle• 

Droppers• 

9-oz. clear plastic cups• 

Water• 

Paper towels• 

Ice• 

Transparency B, • 
Dew Point Chart

Worksheet 5, • 
Dew & Frost

Transparency C • 
Basic Cloud Formations

Worksheet 6, • 
Kinds of Clouds

Worksheet 7, • 
How Clouds Form

Worksheet 8,• 
 Rain & Snow
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the grass, fog on the ground, or clouds in the air.
Show the overhead of Transparency B, Dew Point Chart. The 2. 
chart shows the maximum number of grams of water that can 
be held by a cubic meter of air at a given temperature.
Explain that a cubic meter of air of 953. o F can hold up to 37 grams 
of water when saturated.
Use a spray bottle to demonstrate what this looks like by 4. 
saturating the surface of a window with mist. After a while the 
surface becomes saturated, the mist condenses, due to the 
cohesive power of water molecules, into drops and rolls down 
the window.
Have them observe the cohesive power of water molecules 5. 
by placing two drops on the bottom of an upside down 9-oz. 
plastic cup. Have them place the drops near each other. 
Using a toothpick, have them move one drop close to the other. 
When close enough, both drops will appear to move toward 
each other. Once together, have the group try to separate the 
drop. The force that draws the drops together and keeps them 
together is the cohesive force of water molecules. Further 
explain that the molecules come together in sets of six, the 
basis from which six pointed snow flakes are formed.
Condensation can also be observed by distributing 9-oz. 6. 
clear plastic cups to group members. Have each member ex-
hale onto their cup. As they do, they will see condensation 
occurring on their cup. Explain that we exhale invisible water vapor 
which can be seen as it cools and condenses on the cup.
See if they can saturate the side of their cup with water vapor 7. 
so that it condenses into water droplets.
In their groups, have students complete Worksheet 5, 8. 
Dew and Frost. This can be used as a homework connection.

Questions for Inquiry:
Why does the condensation evaporate almost as quickly as • 
it appears? The warm air surrounding the cup warms up the 
vapor making it evaporate almost as fast as it condenses.
Would the condensation stay longer in colder air? • 

**Teachers can extend this lesson with the following activity.**

Condensation Clouds

Make a copy of Transparency C, Basic Cloud Formations, 1. 
and project it for the group to see. Explain that evaporation 
followed by Dew Point condensation can lead to the formation 
of stratus and cumulus clouds. Point out how the base height of 
stratus clouds is normally the 2,000-ft. range of the atmosphere. 
The term stratus is the Latin word of mist. Stratus clouds form 
in moist stable air which has little or no turbulence. As warm 
saturated air cools, the water vapor droplets condense into 
these flat bottom clouds. As a rule, stratus clouds only bring 
mist, drizzle, or light precipitation. Cumulus clouds, meaning 

notes:
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heaped, form in columns of rising moist air that is being 
heated by the sun and the earth’s surface and made to 
rise rapidly. These are the puffy, cotton-shaped clouds 
that appear in warm skies. As the air rises, it cools, and its 
water vapor condenses into clouds. These types of clouds 
bring moderate to heavy showers. As long as there are 
convection currents carrying moist air to a height where 
water vapor condenses, these clouds will continue to 
develop, eventually forming large upward swirling mass-
es of cumulus clouds.
Distribute 9-oz. clear plastic cups containing ice to teams 2. 
of group members.
Allow the cups to stand untouched for 10 minutes.3. 
Eventually, condensation will form on the outside surface 4. 
of the cup. Point out how this condensation experiment is 
similar to the formation of stratus clouds. Warm moist air 
condensing off water or land quickly condenses in cold, 
low-altitude air.
You can replicate this experiment for the group much 5. 
quicker by holding an ice filled cup over a pot of near 
boiling water. The hot vapor leaving the water will quickly 
condense on the surface of the ice-filled cup. Explain that 
the same thing happens when warm moist air evaporat-
ing from lakes condenses and creates storms in the Great 
Lakes region of the United States.
Distribute copies of Worksheet 6, Kinds of Clouds. Have 6. 
them complete the worksheet on their own.
Have the students complete both Worksheets 7 and 8,7. 
How Clouds Form, and  Rain and Snow as a homework 
connection.

Activity 5—A Measure of Dampness

Begin your discussion by showing an overhead of  Trans-1. 
parency D, Hygrometers. Explain that a hygrometer is 
used to determine the amount of water vapor present in 
the air and that hygrometers come in two forms – a hair 
hygrometer and a wet/dry bulb psychrometer. Note that 
a hair hygrometer is based on the fact that hair expands 
in the presence of humidity. New England colonists were 
known to hang a piece of bailing cord from the ceiling 
of their barns with a heavy stick indicator tied below. As 
the cord swelled from excess humidity, it would point to a 
place on the floor marked stormy. Demonstrate this idea 
by  hanging a pencil from a piece of long hair. Below the 
pencil, place a sheet of white paper. At the spot on the 
paper where the tip of the pencil is pointing, mark the 
condition of the day. Explain that the hair will twist as the 
humidity increases or untwist as the humidity decreases.
Continue by mentioning that today’s modern hair 2. 
hygrometers still rely on the use of human hair or 

materials:
Activity 5

A Measure of Dampness

Pencil• 

12” human hair• 

Tape• 

Hygrometer (hair type)• 

Psychrometer • 
(wet/dry bulb type)

Transparency D, • 
Hygrometers

Worksheet 9,• 
Exploring Relative 
Humidity

Transparency E, • 
Heat Index
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synthetic filaments. Explain that the reading given by a 
hygrometer is in terms of relative humidity – the percent-
age of available space taken up by water vapor.
Explain that a psychrometer is another type of hygrom-3. 
eter which uses two types of thermometers to measure 
relative humidity – a dry bulb and a wet bulb thermom-
eter. Since evaporation is a cooling process, as water 
evaporates from the wet bulb thermometer, the tempera-
ture lowers. If the air is close to its Dew Point, very little 
moisture will evaporate from the wet bulb thermometer, 
causing only a slight drop in temperature. The differ-
ence between the wet bulb and the dry bulb thermom-
eters provides a reading of relative humidity. Distribute 
copies of Worksheet 9, Exploring Relative Humidity, along 
with psychrometers for teams of group members to take 
humidity and Dew Point readings.
Explain how meteorologist measure relative humidity 4. 
to determine the likelihood of rain; highly saturated air 
is a good predictor of rain. They also measure relative 
humidity in combination with air temperature to 
calculate something called a Heat Index (use Trans-
parency F, Heat Index). At high temperatures and high 
humidity, the air often feels hotter than it is because of the 
higher content of heated moisture in contact with the skin. 
Another index used by meteorologist is wind chill. 
Because evaporation is a cooling process, our skin 
is sensitive to moisture evaporating from it. In colder 
temperatures with high winds, the chill of moisture 
leaving our skin is compounded by the chill of the air 
molecules reaching our skin.

Lesson Adapted from  “Weather Together”  
Ohio State University Extension

notes:
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Name_______________
  Worksheet #1 (part 1)
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Name_______________
  Worksheet #1 (part 2)
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Name_______________
 Cut-Out   Activity #1

Water Molecule Cut-Out

H H

O
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Name_______________
  Worksheet #2
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Transparency A
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Name_______________
  Worksheet #3
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Name_______________
  Worksheet #4
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Transparency B
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Name_______________
  Worksheet #5
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Transparency C
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Name_______________
  Worksheet #6
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Name_______________
  Worksheet #6(cont.)



www.wyomingagclassroom.org
22

Name_______________
  Cloud Activity
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Name_______________
  Cloud Activity(cont.)
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Name_______________
  Worksheet #7
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Name_______________
  Worksheet #8
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Transparency D
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Name_______________
  Worksheet #9
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Transparency E


