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Background:

All of the Earth’s water (70% of the Earth’s surface) goes through a cycle in which the water changes its locations or physical state through different processes.  In accordance with the law of conservation of matter, water is not created or destroyed, it just changes form.  Water can be found in all three states of matter during the cycle:  solid (ice caps), liquid (lakes), and gas (water vapor).

There are five processes by which water moves through the cycle.  Water in oceans and lakes evaporates into the air.  This phase change occurs when heat is added to the liquid water.  Cool air in the atmosphere causes this water vapor to condense into a cloud.  This occurs when heat is taken away from the water vapor.  If the water vapor condenses further, precipitation from the cloud falls to the ground as rain, sleet, hail, or snow.  Precipitation in the form of snow or ice occurs when the liquid water condenses down into the solid state.  The water on the ground percolates through the soil and some of it is absorbed by plants.  As the plants go through photosynthesis (converting sunlight, water and carbon dioxide for their food), they absorb water from the soil and release some of it back into the air through transpiration.  The water that is not absorbed by the plants is runoff.  It runs back into rivers which flow into ponds, lakes, or oceans where it evaporates back into the atmosphere.  The cycle repeats.
These patterns of change can vary, but the cycle occurs continuously.  Water has been cycling by means of these processes since time began.

[image: image6.wmf]Materials:

3 two-liter bottles with caps


a drill with a ¼” drill bit

Cotton string




Empty film canister or extra bottle caps
Soil





Lima beans or grass seed
Ice





Water

200ml Beaker




Scissors

Ruler with cm markings

Building Instructions:

1. Remove labels from bottles by filling them with very warm water to warm the glue on the label.

2. Cut one bottle (Bottle A) just below the upper curve or the shoulder of the bottle.  See Figure 1.
3. Cut the other two bottles (Bottle B and Bottle C) just above the lower curve of the hips of the bottle.  See Figure 1.
FIGURE 1:
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4. Drill a hole in one of the three bottle caps. (Teacher will do this)
5. Place the cap with hole on Bottle B.

6. Cut a 30-40cm length of string.  Fold the string in half and insert the folded end through the cap hole to make a loop inside.  Leave at least 5cm of each end of the string hanging down from the cap.
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7. Cut a 20-30cm length of string.  Tie it around the neck of Bottle C so one end hangs down 5-7cm.
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8. Wet the strings thoroughly.
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Assemble the column:  B inserts into A; C inserts into B.  These three parts of your model will be referred to as “chambers” for the rest of the activity.
9. Fill chamber B with enough moist soil to cover the loop of string (about 1 cup).  The string should run up into the soil and not be pressed against the side of the column.
10. Plant 3-5 lima beans (or sprinkle grass seed) in the soil around the sides of chamber B.

11. Place the film canister (or left over bottle cap) on top of the soil at the center of chamber B so that the string tied to the neck of chamber C hangs into it.  If the film canister will not fit between the chamber and the soil, trim it with scissors.  This is your rain collector.
12. Add 200ml of water into chamber A.  This chamber will be the ground water of the cycle.

13. Add 150ml (2/3 cup) of water into capped chamber A.  Add ice.  This chamber will be the water source for the cycle.

14. Assemble the model (see next page) and place where it can receive light for growth.
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Questions:

1. What do these 3 parts of the diagram represent?

a. Water and ice in chamber A   ____________________________

b. Film canister in chamber B  ___________________________

c. Water in chamber C  _________________________

2. Define the following processes:
a. Evaporation:

b. Condensation:

c. Precipitation:

d. Photosynthesis:

e. Transpiration:

f. Percolation:

3. What percentage of the Earth’s surface in covered in water? __________ %

4. The water cycle is also called the ____________________ cycle.

Data Sheet:

Date Water Cycle Constructed: _________________

	Date Checked
	Observation
	Chamber A
	Chamber B
	Chamber C

	____________
	Condensation (give approx. % of coverage)
	
	
	

	
	Plant growth (how many sprouts?)
	
	
	

	
	Water in Rain Gauge (give approx. amount in cm)
	
	
	

	
	Water Level (give measurement in cm)
	
	
	

	
	
	
	
	

	____________
	Condensation (give approx. % of coverage)
	
	
	

	
	Plant growth (how many sprouts?)
	
	
	

	
	Water in Rain Gauge (give approx. amount in cm)
	
	
	

	
	Water Level (give measurement in cm)
	
	
	

	
	
	
	
	

	____________
	Condensation (give approx. % of coverage)
	
	
	

	
	Plant growth (how many sprouts?)
	
	
	

	
	Water in Rain Gauge (give approx. amount in cm)
	
	
	

	
	Water Level (give measurement in cm)
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