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EVAPORATION IN THE DESERT 
UCSD Global TIES – adapted from Water Module of the Schoolyard Desert Discovery Project 

 

 

ABSTRACT: Students set up an experiment in the classroom to mimic various desert biome 

conditions (solar radiation, high ground temperatures, wind, and low vegetative cover). They 

relate each of these conditions to evaporation rates. 

 

GRADE LEVEL(S): 6th - 8th 

 

OBJECTIVES:  

1. Develop an understanding of the components of a desert biome 

2. Collect, organize, record, analyze, and graph data 

3. Compare evaporation rates under desert biome conditions 

 

CALIFORNIA STATE STANDARDS: See Appendix. 

 

MATERIALS: 

• Clear square plastic storage containers 

• Permanent marker 

• Ruler 

• Soil (from schoolyard or another location) 

• Graduated cylinder 

• Scale 

• Automatic timer 

• Heat lamp 

• Heating pad 

• Fan 

• Moss 

 

BACKGROUND:  

When you say the word “desert,” many people immediately picture a vast stretch of sand, 

a blazing sun, few plants, and fewer animals anywhere in sight. In reality, though, few deserts fit 

this description. Deserts are found on every continent except Antarctica, and they vary 

considerably in their formation, average temperature, elevation, flora, and fauna. Approximately 

one-third of the earth’s land surface is part of the desert biome, and 20% of the world’s 

population lives in these arid lands. 

The variation in deserts creates some controversy in defining just what it takes to be a 

desert. Many people define deserts as places that receive less than 254 mm (10 inches) of 

precipitation each year. A more recent definition defines deserts as places where more water 

would be lost through evaporation than is gained by precipitation. 

Evaporation is a major part of the earth’s water cycle. It is the process of water molecules 

gaining enough energy to escape the surface of a water layer. In the water cycle, water from 

lakes, ponds, rivers, streams, and oceans is heated by the sun and converted into water vapor. 

This vapor rises into the air and may result in the development of clouds. 

Many factors can affect evaporation. Heat makes water evaporate more quickly because 

water molecules move faster when they are warm. Since the molecules are moving faster, more 
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of them can leave the surface of the water at one time. The amount of water vapor in the air 

(humidity) also affects evaporation rates. For evaporation to occur, the humidity of the 

atmosphere must be less than the evaporation surface (at 100% relative humidity, there is no 

evaporation). Wind also helps water evaporate more quickly by blowing away moist air from the 

water surface, thus bringing in less humid air with room for more water molecules. 

Deserts sometimes present many challenges to living organisms: 

1. Extreme temperatures 

2. Low water availability 

3. High solar radiation 

 

QUESTIONS: 

1. What is the main definition of a desert? 

It is a region where more water is lost through evaporation than gained by precipitation.  

4. What are 3 main characteristics of deserts? 

The desert is known for its extreme temperatures, low water availability, and high solar  

radiation. 

2. What is evaporation and how is it seen in nature? 

Evaporation is the process in which water molecules acquire enough energy to convert from 

liquid to water vapor.  One example is the evaporation from great bodies of water (oceans, 

lakes) into humidity in the air. 

3. Name a couple factors that affect evaporation and describe how so. 

Heat aides evaporation by transferring energy to water molecules and allowing them to move 

faster so that more water molecules can turn into vapor more quickly.  Wind helps 

evaporation by blowing away the humid air from the surface of the water so that evaporation 

can occur more quickly. 

5. Why does the surface of the ground become hotter than the air in the desert? 

The ground surface becomes hotter due to the desert’s high solar radiation which mostly 

transmits through the air to be absorbed by the desert surface. 

6. Why does the desert have such great temperature variation? 

The desert has such extreme temperatures because it is far from water bodies and limited in 

soil moisture. Evaporation from such water sources takes up energy that would otherwise be 

converted into heat causing large temperature variations. At night, deserts cool quickly 

because there are no clouds to keep-in the heat.  

 

 

VOCABULARY: 

• Evaporation - the process by which water or any other liquid is converted from its liquid form 

to its vapor form  

• Radiation - the transfer of energy via electromagnetic waves; does not depend on the presence 

of matter 

 

TIPS FOR ENTIRE CLASS PARTICIPATION: 

• This experiment is designed for 10 groups within each class. This allows for two replicates of 

each of the variables (control, solar radiation, infrared ground radiation, wind, and ground 

cover). 
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• To save space in the classroom, you can split each class into only five groups if you have more 

than one class working on this experiment. Each class will share their data with other classes, 

thereby increasing replication. 

 

 

 

PROCEDURES: 

1. Divide the class into 10 groups. Give each group a plastic container and have them 

measure 2 cm from the bottom of the container and place a mark with a permanent 

marker. 

2. On a piece of masking tape, have students write their variable (see list below) and group 

number and apply the tape to the side of the container. 

3. Have each group fill the container with dry soil to the 2 cm mark. Weigh the container 

with the dry soil and record the mass on the My Observations of Evaporation & Desert 

Biome Conditions Data Sheet. 

4. Have each group measure 100 ml of water in a graduated cylinder and carefully sprinkle 

the water on top of the container. Make sure the water is sprinkled evenly across the top 

and not poured into one area of the container. 

5. Have each group weigh their container immediately after sprinkling the water. Record the 

mass on the My Observations of Evaporation & Desert Biome Conditions Data Sheet. 

6. Assign each group (or two groups if you split the class into 10 total groups) to one of the 

following desert biome conditions, and have students follow directions to set up their 

container: 

a. Control (only soil and water): do not add any other variables. 

b. Solar Radiation (heat lamp): Plug the lamp into the timer and set the timer to be 

on during the day and off while school is not in session. Place the container 

directly under the heat lamp. Rotate the containers daily so there is an equal 

amount of radiation to each container during the experiment. The lamp simulates 

the high radiation from the sun in the desert. 

c. Infrared Ground Radiation (heating pad): Plug the heating pad into the timer and 

set the timer to be on during the day and off while school is not in session. Place 

the container on top of the heating pad. Rotate the containers daily. The heating 

pad simulates high ground surface temperatures in the desert. 

d. Wind (fan): Position the fan so that it blows level with the container. Plug the fan 

into the timer and set the timer to be on during the day and off while school is not 

in session. Put the fan on the lowest setting. Make sure that no other containers 

are in the line of the fan. Rotate the containers daily. The fan simulates desert 

winds. 

e. Ground Cover (moss): Place moss on top of the soil in patches. Do not cover the 

soil completely. Make sure all containers have the same percentage of the surface 

covered. The moss simulates plants covering the soil surface. 

7. Put the containers in an area that will not be disturbed and that will not allow other 

variables to affect them (e.g., keep biome containers away from direct sunlight). 

8. On a daily basis for four days, have students weigh the container and calculate the 

amount of water lost on the My Observations of Evaporation & Desert Biome Conditions 

Data Sheet (note: 1 gram = 1 milliliter of water). 
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9. At the end of the experiment, have students calculate the total mass of water lost on the 

My Observations of Evaporation & Desert Biome Conditions Data Sheet. 

10. Have all groups report their total water loss and record these data on the Class Average 

Data Sheet. Calculate the average mass of water lost for each biome condition. Graph the 

averages. 

 

 

Should you have questions about this activity or suggestions for improvement, 

please contact Professor Jan Kleissl at jkleissl@ucsd.edu. 

 

(STUDENT HANDOUT SECTION SEPARATE) 
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CA State Standards: 

 

Grade: 6 

Energy in the Earth System 

1. Many phenomena on Earth's surface are affected by the transfer of energy through 

radiation and convection currents. As a basis for understanding this concept:  

a. Students know the sun is the major source of energy for phenomena on Earth's 

surface; it powers winds, ocean currents, and the water cycle.  

b. Students know solar energy reaches Earth through radiation, mostly in the form of 

visible light.  

c. Students know heat from Earth's interior reaches the surface primarily through 

convection.  

d. Students know convection currents distribute heat in the atmosphere and oceans.  

 

Investigation and Experimentation 

1. Scientific progress is made by asking meaningful questions and conducting careful 

investigations. As a basis for understanding this concept and addressing the content in the 

other three strands, students should develop their own questions and perform 

investigations. Students will:  

a. Develop a hypothesis.  

b. Select and use appropriate tools and technology (including calculators, computers, 

balances, spring scales, microscopes, and binoculars) to perform tests, collect 

data, and display data.  

c. Construct appropriate graphs from data and develop qualitative statements about 

the relationships between variables.  

d. Communicate the steps and results from an investigation in written reports and 

oral presentations.  

e. Recognize whether evidence is consistent with a proposed explanation.  

 

Grade: 7 

Investigation and Experimentation  

1. Scientific progress is made by asking meaningful questions and conducting careful 

investigations. As a basis for understanding this concept and addressing the content in the 

other three strands, students should develop their own questions and perform 

investigations. Students will:  

a. Select and use appropriate tools and technology (including calculators, computers, 

balances, spring scales, microscopes, and binoculars) to perform tests, collect 

data, and display data.  

b. Use a variety of print and electronic resources (including the World Wide Web) to 

collect information and evidence as part of a research project.  

c. Communicate the logical connection among hypotheses, science concepts, tests 

conducted, data collected, and conclusions drawn from the scientific evidence.  

d. Construct scale models, maps, and appropriately labeled diagrams to 

communicate scientific knowledge (e.g., motion of Earth's plates and cell 

structure). Communicate the steps and results from an investigation in written 

reports and oral presentations. 
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Grade: 8 

Investigation and Experimentation 

1. Scientific progress is made by asking meaningful questions and conducting careful 

investigations. As a basis for understanding this concept and addressing the content in the 

other three strands, students should develop their own questions and perform 

investigations. Students will:  

a. Plan and conduct a scientific investigation to test a hypothesis.  

b. Evaluate the accuracy and reproducibility of data.  

c. Distinguish between variable and controlled parameters in a test.  

d. Construct appropriate graphs from data and develop quantitative statements about 

the relationships between varia 

 


