UNESCO Module 6: The water cycle

The water cycle

Water is constantly ‘disappearing’ from some places and ‘appearing’ in other
places. For example:

Water seems to disappear when you hang out washing to dry.
Water seems to appear from nowhere onto cold windows (of kitchens or cars).
When liquid water disappears from a surface, it has changed into invisible

water vapour. This is called evaporation. The water vapour spreads out into
all the space available.

When water vapour touches a cold surface, some liquid water appears. This
is called condensation.

Activity 1: Making observations

You can watch water disappear and re-appear. What you should do:

Control

Plastic foil

Turn vessel no. 1 over onto some dry plastic sheet. This is the control.
Lightly spray water onto the rest of the plastic sheet.
Turn vessel no. 2 over onto the wet plastic sheet.

Observe what happens until all the water has completely disappeared from
the plastic sheet.

Copy the diagram and mark on it where you can see liquid water at the
beginning and at the end of the experiment. ~

Beginning End

Activity 2: Applying the ideas

e What will happen if vessel no. 2 is turned over at the end of the experiment?

® Give some other everyday gxamples of evaporation and condensation.
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Plants and water vapour in the air

The water from puddles, from lakes and from the sea is constantly evaporating to
produce water vapour in the air. Plants and soil also play a part in putting water
vapour into the air.

Water evaporates from bare soil just like it does from puddles, lakes and seas.
Plants take in water through their roots and lose it through their leaves. This is
called franspiration. The two processes together, eg, from a forest or a field of
crops, are called evapotranspiration.

A forest can put between 20 and 50 tons of water vapour into the air per hectare
per day. Each year 150 000 km? of rainforest are cut down (more than the area of
Bangladesh). What effect will this have on the atmosphere? (1km? = 100 hectares.)

Activity 3: Making observations

FPage 2

Observing the water put into the air by soil and plants

What you should do:

® Cover a plant, but not the soil that it is in, with transparent, waterproof plastic sheet.
® Cover some soil, or compost, in a pot with some transparent, waterproof plastic sheet.

® Place the plant and the pot of soil in sunlight.

® Observe the plastic sheets after 1 hour.

Plant

Observations

Copy the diagrams and show on them what you observe at the end of the
experiment. Why do you need the transparent, waterproof plastic sheets to show
that soil and plants put water vapour into the air?




UNESCO Module 6: The waler cycle

The water cycle
The diagram shows the water cycle in nature.
a) Water vapour enters the atmosphere as it evaporates from the sea.

b) Water vapour also enters the atmosphere by evaporation from the land and
because of transpiration by plants.

¢) Water vapour is cooled as the air it is in rises. It may then condense to form
clouds and then rain.

d) Most of this rain falls on the sea.
e) Some of this rain falls on land.
f) Some of the rain that falls on land collects into rivers and runs back into the sea.

The table shows how many km® of water are transferred between different parts
of the Earth’s surface each year.

where and how transferred

ocean — atmosphere (by evaporation) 500 000
atmosphere — ocean (by precipitation, ie, rain, snow etc) 455 000
land — atmosphere (by evaporation and transpiration) 75 000
atmosphere — land (by precipitation) 120 000
land > ocean (by rivers) 45 000

® Write the figures from the table into the correct boxes on the diagram.
® Whatis meantby the term precipitation?

® How much more water is evaporated each year from oceans than is returned
to oceans by precipitation?

® How much more water falls on land each year from precipitation than is
returned to the atmosphere by evaporation and transpiration?

e How is the balance of water between the land and the oceans maintained?

® Groundwater does not need to be included in natures’s water cycle. Explain
why not.

® Many people depend on groundwater for their supplies of fresh water.
Why might they not be able to do this in the future?
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On the following diagram, write the letters a — f in the correct circles.
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When water evaporates, any harmful chemicals or microbes it contains are left
behind. So we can make sea water or polluted water fit to drink by evaporating
it and then condensing it again. This would be useful in places like Kuwait,
Bahrain or Libya where water is scarce but which are by the sea.

However, using fuel to distil sea water is expensive. It is cheaper to use energy
from the Sun to evaporate the sea water before you condense it again. The
equipment that does this is called a solar still.

People in the Andes obtain water by letting water vapour condense on fishing
nets placed at the top of mountains. This method works well and is now used in
India and in countries around the Arabian Gulf.

Your task is to design and test a solar still. When designing the still you should
consider the following problems:

® How can you ensure that the sea water container receives as much energy
from the Sun as possible, and absorbs as much energy as possible?

® What are you going to use as a cool surface on which the water vapour can
condense?

e How are you going to collect the condensed water?* Ideally this should
happen all the time or, in other words, you should produce fresh water by a
continuous process.



