
University of Florida Chemistry Outreach Program 

      The Water (Hydrologic) Cycle 
 
Estimated Time: 50 mins. + 10 mins. clean-up 
 
Topics: Environmental water cycle, Phases of water, SC.B.2.3 
 
Introduction: The water (hydrologic) cycle is among the most fundamental of EarthÕs natural processes. Not  

only does it help explain common phenomena such as rain, snow, and other forms of precipitation, 
but it is also key to our understanding of waterÕs chemistry. As it progresses through the cycle, water 
will shift between its gas, liquid, and solid phases. These phase changes help facilitate the cycle as 
water molecules undergo the processes of evaporation, condensation, precipitation, runoff, and 
infiltration. Water that is not actively shifting from one phase to another often exists in what is 
known as a reservoir. Among the many reservoirs in which water (or its derivatives) is found include 
soil, plants, rivers, clouds, oceans, lakes, animals, groundwater wells, and glaciers. 
 

Objective: This lab will reinforce the basic principles of the water cycle, with an emphasis on the physical and  
chemical changes that take place. It is suggested that instructors review or introduce some of the 
material before the lab session takes place, especially for younger students (grade 7 or less). A strong 
understanding of the water cycle will give students a basic appreciation of the renewable and cyclic 
nature of many of EarthÕs natural resources, preparing them for more advanced discussions 
regarding Nitrogen, Phosphorous, and Carbon in later studies. This particular activity will also 
demonstrate that there are a number of different paths that water can take to progress through the 
cycle; furthermore, successfully completed labs will allow students to realize that there is neither a 
start nor a finish to the process. 

 
Materials: -9 ÒstationsÓ (clumped desk areas) + reservoir labels for each (Soil, Plant, River, Clouds, Ocean,  

  Lake, Animal,  Ground water, Glacier) 
-NSF Reservoir cubes (printed, cut, and assembled)  -NSF Student handout 
-Bell/buzzer/sound device (optional)    -Tape 

 
Safety:       -This lab does not involve any known procedural or material hazards.  Keep order in classroom! 
 
Procedure: 

1. Classroom instructors should arrange their room such that a total of nine stations (which can be 
clumped desks, or simply areas around the room to which students have access) are arranged. Each 
station should be labeled with the name of a reservoir (provided by UF volunteer team). 

2. An NSF Reservoir cube (provided by UF volunteer team) appropriate to the station should be placed 
at each station. 

3. Prior to the start of the lab, the UF volunteer team should briefly review the basic tenets of the water 
cycle. During this review, volunteers should make ample use of visual illustrations either provided 
by the instructor or drawn on the chalkboard. The concept of reservoir should be introduced and the 
illustration should include labels showing as many of these reservoirs as possible. Volunteers should 
also reinforce the means by which water moves between reservoirs; for example, water will move 
from the cloud to the river by condensation followed by precipitation. Volunteers should review by 
asking questions (and having the students as much of the talking as is prudent). 

4. Students (either working in pairs or individually) should be each given an NSF Student handout 
(provided by UF volunteer). 

5. Students should be told that they (either as a pair or as individuals) are to pretend they are water 
molecules traveling through the water cycle. Students will start at different stations. 



6. Where indicated on their NSF Student handout, each student should identify the reservoir that they 
(and their partner, if applicable) are currently stationed. 

7. The students should then be instructed to roll the NSF Reservoir cube at their station. The cube will 
land on the name of a reservoir; this is where they (as water molecules) will be going to next. 

8. Students should write the name of their destination reservoir on their handout, and indicate the 
process by which they will get there (i.e. evaporation, runoff, etc.). Note: Sometimes the cube may 
land on the same reservoir the student is already at, or on one that the student has already been to. 
This is normal and students should not neglect noting this on their handout. The UF volunteer team 
and the classroom instructor should circulate through the room and assist students with any 
questions/problems. 

9. Once all students have decided on the process they will undergo to shift from their current reservoir 
to the next, the teacher may sound a bell, buzzer, or other device to alert the students that they may 
move to their next reservoir. The cube rolling, handout writing, and process-determining procedure 
will then be repeated. 

10. Students should cycle through at least five reservoir shifts (five bell/buzzer rings). More (or less) 
shifts can be done at the discretion of the classroom instructor, time permitting.  

11. After at least five reservoir shifts, the UF volunteer team should conclude the lab by asking a few 
students to share with the class their reservoir shifts and the physical/chemical processes they 
underwent as water molecules. The UF volunteer team should thus effectively emphasize that 
everyone in the classroom likely took a different path through the water cycle. 

 
Procedural Note: In its current design, it is very likely that more than one student/pair of students will be  

required to proceed to the same reservoir station. As such, it is possible that depending on the roll 
and the outcome of probability, some stations will be more crowded than others. If this is of concern 
to the classroom instructor (especially with younger students), the procedure can be modified as 
follows: 1) Each station is assigned a number; 2) Students will roll the cubes at their stations and 
determine the process by which their water molecule will ÒproceedÓ to the next reservoir, but they 
will not actually go to that reservoir. Instead, 3) upon sounding of the bell/buzzer, each student/pair 
of students will proceed to the station numbered next sequentially. 

 
Discussion: 

1. Why did some students (Òwater moleculesÓ) move to different reservoirs while others continued 
staying at their first? What does this imply about the water cycle? 

2. What does it mean for an ÒanimalÓ or a ÒplantÓ to be considered a water reservoir? 
3. In reality, does a water molecule ÒdecideÓ which reservoir it is headed next? Is it determined by 

chance, as are the tosses of a cube? What is it that drives a water molecule through the cycle? 
4. Does water spend more time in some reservoirs than others, and if so, why? 

 
In the water cycle, a molecule of water need not necessarily be constantly shifting from one reservoir 
to another at all timesÑ it can stay stationary in one reservoir for years before ever ÔreenteringÕ the 
cycle (this is the case with water molecules stored in glaciers and permafrost). Animals and plants 
may not intuitively seem like water reservoirs, but humans are nearly 98% water and most plants are 
similarly abundant. The transfer of water from the stomata of plant leaves into the atmosphere occurs 
through a process known as evapotranspiration. Runoff the means by which water stored in soil can 
displace into rivers or streams. The water cycle is driven primarily by the sun; not by random chance 
or ÒdecisionsÓ made by the water molecule as this lab may imply. The most active part of the water 
cycle is the cloud reservoir, because the atmosphereÕs limitations cause water that is stored there to 
quickly leave (and return later). Water molecules can spend a longer time in reservoirs with a greater 
capacity, such as the water table (ground water), ocean, and in glaciers and permafrost. 

 
Source:     -Modified version of a National Science Foundation/Ball State University lab, entitled ÒWater Cycle  

 Game.Ó Handouts and materials may have been reproduced in whole or part. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Starting Reservoir Process Destination Reservoir 
1.     



2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.     

17.     

18.     

19.     

20.     

 


