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Objectives
Students will:

* recognize the roles of condensation
and evaporation in the water cycle.

* relate the water cycle to different
climates and ecosystems around
the world.

Materials

® Heat source

* Frying or cooking pans

e Jce

® Duct tape

® Large plastic or glass jars with tops
(Students can bring empty pickle

: or peanut butter jars from home.)

er” and e Water

* Sand

* Rocks

o [tems that represent components of
different climates or ecosystems (col-
lected by students)

o Heat-resistant gloves (or oven mitts)

e Copies of Water Cycle in a Jar

* Copies of Observation Sheet

Making Connections
When it rains and when water flows f
down a river, students see evidence Ccl)
water moving through the water cy i.l ’
But some components of the watexi)zy
are not visible to the eye and may 2
overlooked. Constructing water cycie

models can help students better appreci-

ough the water cycle in

ate hOW evapo
help move water

Background o ol
Earth’s water supply is finite,
same water has been moving over, o
and under Earth'’s surface for thous
of years. The continual movement of 1
Wwater— often called the water cycle—- L
collects, purifies, and distributes water
around the world, The pull of gxavitjz,-
electromagnetic forces, and the sun’s
energy keep water in continual motion.

Solar energy heats water on Earth’s
surface and in oceans, streams, lakes,
soil, and vegetation and causes it to
evaporate into the atmosphere. Heat
from the sun also causes snow and ice
to melt and then evaporate. Sometimes
snow and ice can evaporate directly
rather than going to the liquid state first;
this process is called sublimation. Winds
and air masses, also energized by the
sun, flow around the globe, carrying
water vapor with them. Falling tempera-
tures cause water vapor to condense into
tiny droplets that form clouds or fog,.
Water then leaves the atmosphere as
precipitation (rain, snow, hail, etc.).
Water often leaves the atmosphere many
miles from where it originated. About 77
percent of the precipitation over &le
surface of Earth falls into the gceans
Water that falls on the ground seeps
downward through soil and permeable
rock formations, flows over the surface,

or evaporates again.

There are three major climates (p
temperate, and troplcal)Attlﬁ .
air is cold and dry. The Arctic an
Antarctic are covered
throughout mosé f the ye

suslight St




und.
the poles stays
e, sometimes it
e water vapor

yndenses and falls back
h as snow or it may be carried
Jobal wind currents to other

parts of the planet. At lower lati-
tudes, the snow may melt and be
absorbed by plants or flow fora
while over the surface.

Tropical climates are hot and humid.
The tropics, especially the rain
forests, are densely populated by a
great diversity of plants. Very tall
trees, whose tops form a dense
canopy, cover much of the land area.
Some plants growing beneath this
crown cover have large leaves to
catch sunlight that filters through the
canopy, while others (epiphytes)
grow far above the ground on the
branches of taller trees. The ground
is moist throughout most of the year,
so plants do not need to grow deep
roots to find water. Rain forests
create their own weather systems.
Water evaporates from the ground or
from plants (through transpiration)
and rises to the top level of the trees,
where it condenses and then falls
back to the ground. The water may
flow over the surface, be absorbed by
plants, or filter to the ground. Some
water vapor does eventually escape
to the atmosphere, where global
winds carry it to other places.

While weather at the poles and in the
tropics is fairly consistent throughout
the year, the temperate climates
(Earth’s mid-latitude regions)
experience seasons. A variety of
_pla-nts_ live in this climate, such as
deciduous trees, flowering plants,
mosses, and grasses. Their life cycles
d growing patterns must comply

falling back 10 BT B0 porent
many miles away or
climate.

Geographic qualities, su_ch as nsar—
ness to the ocean, elevation, and
extent of land mass, create a variety
of ecosystems within the temperate
climate. For example, deserts are hot
and dry. To live in these COI}dlthIIS,
some plants, such as mesquite, have
extremely deep root systems. Other
plants, such as cacti, have fleshy
tissue and very few pores, SO they
can retain large quantities of water
instead of losing it through transpira-
tion.

The processes of evaporation and
condensation within all these cli-
mates help water move around
Earth’s surface. In this way, water is
used and reused, with all parts of
Earth eventually sharing the same
water.

Procedure

V Warm Up

Set up the following teacher demon-

stration:

* Place a hot plate or other heat
source on a table at the front of the
room.

* Place a pot of water over the heat
source.

for protectio
o Drops of wai
condense on the &
of ice.
o The drops of liquid
and return to the
Have the students make
observations and explain

exhibited in nature.

V The Activity

1. Provide groups of stu
a copy of Water Cycleina
have them construct their moq
and record observations on tt
Observation Sheet.

2. Have students summariz
observations, identifying and
explaining the processes of ev
tion and condensation. Hel
dents understand the role o
energy in these processes. Run
filtration through sand, and oth
aspects of the water cycle cana
discussed. :

3. Discuss the role of plan
water cycle. Have student
different climates (polar, tem




er? Does water remain
tudents could further their
ons by finding out what
in the area. How do they
live in-these different

mvestlga _
Jants live
manage to
(limates?
4 Challenge students to adapt
t]."eir]'ar model to represent the
(limate or ecosystem thf:y are
studying. For example, if the mode}
represents a desert, they could put in
tiny cacti, sand, and a little water,
and place it in the sunlight.

Y Wrap Up

Have students present their models
to the class and describe how water
moves within the model and within

the climate or ecosystem represented
by the model.

After the presentations are complete,
draw a large circle on the floor that
Tepresents Earth. Bisect the circle
witha line to indicate the equator.
Have students arrange their models
©Mparable to where they are located
a:loh;?irth' (An alternative is to lay a
Shoruldmap on the ground.) Students
i extrapqlate how evaporation
. :n;lensahon and other pro-
bt of the water cycle help water
anotherlom One part of the world to
how . ave students summarize
" "€ World shares water.

Stmple model of the

- Extensions

Involve students in -
activities to further

paper towels soaked with g als
amounts of water to groupst“bf ey
students. Charge them with finding
the fastest way to dry the towels
using only things they find in the -
room. Students should discover that
motion, heat, and increasing the
exposed surface help the water
€vaporate more quickly. Discuss
where the evaporated water goes.
Challenge students to retrieve water
from the air. Discuss the process of
condensation. Provide helpful hints .
by having metal or glass containers e
and ice water available. |
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s‘o identical jars; put a pile
d in one and saturate with
Place a rock in the sa nd.

. s together the open ends of
~ the two jars. (5ee diagram.)

- 2. Put the jars near a sunny window.

3. Observe the jars several times
during the day for a period of
at least a week.

4. Record your observations on the
~ observation sheet,
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Day 1 Day 2
: ergy obs. 1: obs. 1: obs. 1: obs. 1:
| obs. 2: obs. 2: obs. 2: obs. 2:
| obs. 3: obs. 3: obs. 3: obs. 3: bs. 5
Evaporation obs. 1: obs. 1: obs. 1: obs. 1: ol;é I:
Record: i
Good/Fair/Poor | obs. 2: obs. 2: obs. 2: obs. 2: L
obs. 3: obs. 3: obs. 3: obs. 3: obs. 3:
Condensation ob. 1: obs. 1: obs. 1: obs. 1: obs. 1
Record:
Good/Fair/Poor | obs. 2: obs. 2: obs. 2: obs. 2: obs. 2 >
obs. 3: obs. 3: obs. 3: obs. 3: obs. 3:
E‘Vater Level obs. 1: obs. 1: obs. 1: obs. 1: obs. 1
measure i L B 3
inches or z:nti— obs. 2: obs. 2: obs. 2: obs. 2: obs. 2:
Lii&ers) obs. 3: obs. 3: obs. 3: obs. 3: obs,.73:

What time of day does condensation usually appear?

" Processes are occurring to make these changes?

the role of sunlight and temperature?




