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Topics: Environmental water cycle, Phases of water, SC.B.2.3

Introduction: Thewater (hydrologic) cycle is anong he most fundamental of Earth@ naural processes. Not
only does it hdp explain common ph&omenasuch as rain, 10w, and oher forms of precipitation,
butit is dso key to ourundestanding of water® chemistry. As it progresses through he cycle, water
will shift beween its gas, liquid, and 0lid phases. These phase changes hdp facilitate the cycle as
water molecules undego the processes of evaporation, @ndensation, peecipitation, unoff, and
infiltration. Water tha is not actively shifting from onephase to another often existsin what is
known as areservoir. Among thie many reservoirs in which water (or its deivatives) is found ndude
soil, plants, rivers, douds oceans lakes, animals, groundwater wells, and daciers.

Objective: This lab will reinforce the basic prindples of the water cycle, with an enphasis on the physical and

chemical changes that take place. It is suggested tha ingructors review or introdue some of the

material before thelab session takes place, especially for younge students (grade 7 orless). A strong

undestanding ofthewater cycle will give sudents a basic gppreciation ofthe renewable and gyclic

naure of many of Earth@ naural resources, preparing them for more advanced discussions

. regarding Nitrogen, Phophomous and Carbon in later studies. This paticular activity will dso

wamgen dEMoNdrate tha there are anumbe of different pathsthat water can take to progress through he
cycle; furthermore, successfully completed labswill dlow students to redlize tha there is nather a
start norafinish to the process.

Hydrogen

Materials: -9 GtationgD(clumped desk areas) + reservoir labds for each (Soil, Plant, River, Clouds Ocean,
Lake, Animal, Groundwater, Glacier)
-NSF Reservoir cubes (printed, aut, and assembled) -NSF Student handout
-Bell/buzzer/sound deice (optiond) -Tape

Safety:  -Thislab does notinvolve any known procedural or material hazards. Keep order in dassroom!

Procedure:

1. Classroomingructors should arange ther room such tha atotal of nine stations(which can be
clumped desks, or smply areas around heroomto which sudents have access) are arranged. Each
station sould belabded with the name of areservoir (provided by UF volunteer team).

2. An NSF Reservoir cube(provided by UF volunteer team) appropriate to the station sould beplaced
at each gation.

3. Priorto thedart of thelab, the UF volunteer team should briefly review the basic tenets of thewater
cycle. During this review, volunteers should make ample use of visud illudrationsether provided
by theingructor or drawn on te chakboad. The concept of reservoir should beintroduced and the
illugration sould indude labds showing & 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 D theriver by condensation followed by peecipitation. Volunteers should review by
asking quetions(and haring the ssudents as much of thetalking & is prudent).

Students (either working in pars or individudly) should beeach given an NSF Student handout

(provided by UF volunteer).

5. Students should betold that they (either as apar or as individuds) are to pretend they are water
molecules traveling through the water cycle. Sudentswill start a different stations

»



6. Where indicated on har NSF Student handout each sudent should identify the reservoir tha they
(and ther patner, if applicable) are currently stationed.

7. Thesudents should then beingructed to roll the NSF Reservoir cubeat their sation. The cubewill
land on he name of areservoir; this is where they (as water molecules) will begoing © next.

8. Students should write the name of ther destinaion reservoir on their handout, and indicate the
process by which they will ge there (i.e. evaporation, unoff, etc.). Note: Sometimes the cubemay
land on he same reservoir the sudent is dready at, or on onetha the sudent has aready been to.
Thisis nomal and dudents should notneglect noiing this on ther handout The UF volunteer team
and the classroomingructor should arculate through theroomand asist sudents with any
guestiondproblems.

9. Once dl sudets have decided on e process they will undego © shift from thar current reservoir
to the next, the teacher may sound abdl, buzer, or other device to dert the sudents tha they may
moveto ther next reservoir. The cuberolling, handoutwriting, and process-determining piocedure
will then berepesated.

10. Students should ¢ycle through & least five reservoir shifts (five bdl/buzzer ringg. More (or less)
shifts can bedoneat the discretion of the classroom indructor, time pemitting.

11. After at least five reservoir shifts, the UF volunteer team should condudethelab by aking afew
students to share with the class ther reservoir shifts and the physcal/chemica processes they
undewent as water molecules. The UF volunteer team should thuseffectively emphasize that
everyonein the classroom likely took adifferent pah through he water cycle.

Procedural Note: In its current design, it is very likely tha more than onestudent/par of sudents will be

required to proceed to the same reservoir station. As such, it is posible tha depending on heroll
and the outcome of probability, some stationswill be more crowded than others. If thisis of concern
to the cdlassroomingructor (especialy with younge sudents), the procedure can be modified &
follows: 1) Each dation is assigned anumber; 2) Students will roll the cubes a ther sationsand
determine the process by which their water molecule will (proceedOto the next reservoir, butthey
will notactudly go  that reservoir. Ingead, 3) upon Lunding ofthe bdl/buzzer, each sudent/par
of sudents will proceed to the station nunbered next sequentialy.

Discussion:

1. Why did some students (Qvater moleculesQ moveto different reservoirs while others continued
staying & ther first? What does this imply aboutthe water cycle?

2. Wha does it mean for an Ginimal Oor a lantOto be consdered awater reservoir?

3. In reality, does awater molecule QlecideOwhich reservoir it is headed next? Isit determined by
chance, as are thetosses of acube? What is it tha drives awater molecule through he cycle?

4. Does water spend nore time in ome reservoirs than others, and if so, why?

In thewater cycle, amolecule of water need notnecessarily be congantly shifting from onereservoir

to another a al timesN it can gay stationay in ore reservoir for years before ever @eenteringGhe

cycle (thisis the case with water molecules stored in glaciers and permafrogt). Animals and plants
_may notintuitively seem like water reservoirs, buthumans are nearly 98%water and nmost plants are

= :similarly abundant. Thetransfer of water from the stomata of plant leaves into the amosphere occurs

" through aprocess known as evapotranspiration. Runoff the means by which water stored in il can

mmsplace into rivers or streams. Thewater cycle isdriven pimarily by the sun; notby randomchance

Source:

or QlecisiongOmade by the water molecule as this lab may imply. The most active part of the water
cycleisthedoud reservoir, because the amogpheae® limitations cause water tha is stored there to
quickly leave (and return later). Water molecules can gpend alonger time in reservoirs with agreater
capecity, uch as thewater table (ground water), ocean, and in glaciers and permafrod.

-Modified version ofaNationd Science Foundaion/Ball State University lab, entitled QWater Cycle
Game.OHandous and meterials may have been reproduced in whole or part.
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