
In the land of the rain
Workshops. Forest experiments Water.



Introduction

 Water covers 70% of the Earth surface. In the human body, it plays an 
important role: it creates bodily fluids, regulates body temperature, is a 
great solvent. Water is an essential element of food. If we lost all the 
water, we would weigh 70% less.

 Water plays a key role in the forestry environment. Without water,
plants and animals die.

 Living organisms learned to store and transport water. At the workshop 
we will learn some properties of water and its impact on the 
environment.



1. Moss - forest sponge

 In the forest you can see moss. Mosses grow near water, streams, 
creeks, in crevices of rocks, on the rocks and the trees, on the 
marsh. Mosses store water which is very important for forest 
areas. Bryophyte plays a very important role in the ecosystem of 
the forest.



Bryophyte and forest floor can store large 
amounts of water (more than 7 times as 
much as they weigh). This is very 
important for the ecosystem of the forest 
as it prevents drought and floods. Mosses 
can completely dry out, and after it rains, 
they return to their natural state. 
Bryophyte are pioneering organisms. 

Water collected by mosses contributes to the 
formation of soil rich in humus. It facilitates 
the emergence of other species of plants and 
slows down soil erosion. Mosses are home to 
small organisms. Peat can store as much
water as moss.



Weigh the dried moss, insert it into the 
dish and cover with water. Wait 10 minutes 
until the moss absorbs water. If there is not 
enough water, add some more. Drain and 
weigh moss soaked with water. Compare 
the weight of the dry moss and the one
soaked with water. How much water did the 
moss absorb?

dry moss
scale
bowl
water at room temperature



2. What is the pH of water?

The pH scale is a dimensionless 
scale from 1 to 14, showing the 
alkalinity or acidity of the 
solution. The more acidic the 
solution is, the lower the pH 
thereof is. If the solution is 
neutral, the pH is 7; if it is the 
most basic, the pH is 14.

What is the pH value of water? Certainly, 
many people respond without 

hesitation that it is neutral, which is 7. In 
fact, the water with a pH of 7 is obtained 

only in a laboratory, it does not occur in 
nature. Therefore, the pH value may be 

acidic or alkaline.
Check the acidity of different types of 
water in our environment: tap water,

water from a lake, aquarium, rainwater, 
mineral water, sparkling and still water, 

distilled water.



The pH of water is of great importance and has an impact on organisms living
in water. If the pH is acidic, as in oligotrophic lakes (characterized by acidic pH 
and high oxygenation of water), only few organisms representing a large 
variety of species (a small number of individuals) live in such water.

Such water does not provide the organisms living
there with enough food. Acidic lakes with few
inhabitants are clean and transparent.

Elderberry Extract
Samples of different waters, Pipettes

plastic tubes

To each sample, add a drop of elderberry extract and then
compare the color with the scale. Estimate the pH of each 
type of water



3. Warm sand, cold water, or vice versa?

Over 70% of the Earth's surface is covered with oceans. 
Due to the high heat capacity, they protect the planet 
from strong heating during the day and rapid cooling at 
night. Different materials have different thermal capacity 
(the amount of energy that you need to raise the 
temperature). To heat 1 kg of water by 1 ° C., we provide 
five times more heat than to heat 1 kg of sand.

A good example is to warm up in the sunlight on a sand beach and in the water. In 
experiment 3 check which heats up faster.

Set dishes or test tubes filled with water 
and sand side by side. Next, heat both 
surfaces with a lamp and after some time 
(eg. after a few seconds), turn off the 
lamp. Check the temperature of both 
tubes with your hand.
Which heats up faster, water or sand?



4. Can you walk on water?

Pitch is the ratio of body weight to its 
volume. Water - the most common liquid on 
Earth, has a density of about 1000 kg / m3. 
So water filling a cube of side 1 m, weighs a 
ton, the cube of side 10 cm - 1 kg etc. Body 
liquids whose density is greater than water, 
sink therein; while those which are less 
dense, float on its surface. Vessels made of 
steel float on water as they are filled with 
air and have an average density lower than 
the density of water.

There are organisms that can! Striders 
do not drown, even though their
density is high.

Carefully place a paper clip on the surface 
of the water (preferably using a fork). The 
clip does not sink. It lies on the surface of 
the water. The deflection of the liquid 
surface around the clip is clearly visible.



Paperclip floats due to surface tension which also makes the liquid shape into
drops. The water molecules attract each other. Inside the vessel, they are 
surrounded by other molecules and attracted by them. The molecules on the 
surface are attracted only to the inside, because outside there are no molecules of 
liquids.

Water surface behaves like a taut membrane, making it 
difficult to separate its single molecules. Small insects, such as
the common pond skater (Gerris lacustris) can move around 
the surface of water and they do not drown. They are
predators and feed on mosquito larvae that float on water.

Detergents change the surface tension. Pour
some detergent on the clip lying on the 
water.

Synthetic detergents decompose slowly and are difficult to be removed from water. The 
main source of water pollution is detergents that we use to wash and clean are households. 
Use biodegradable detergents.



5. Forest filter
Soil, thanks to its layered structure, filters contaminated water.

On the banks of streams and rivers, trees with extensive root system grow. They
act as filters absorbing nitrogen and phosphorus pollution. The filtering role of 
the roots is used in modern waste water treatment .

In the mountain streams, a biological membrane is created
on the stones. Water, which swirls and flows through rock 
steps, is aerated. Pollution in streams is decomposed really
fast. In the slow-flowing rivers, lakes and stagnant waters, 
the cleaning proces takes much more time.

 Cut off the bottom of a plastic bottle. Put a 5 cm layer of
thick gravel to the bottle and cover it with a fleece

 Put a 10 cm layer of medium-grained gravel, cover it
with a fleece

 Insert rooted shoots of a willow
 Put fine-grained sand
 Fill the filter with turbid water from a pond



Turbid and dirty water from the pond is very slowly filtered through the filter. After the 
filtration, it should be more transparent than before. We call it mechanical cleansing. 
The slower the water is filtered, the more effective the purification is. Micro-organisms
will develop on every pebble and grain of sand after a few days. They feed on pollution 
retained in the filter, creating the so-called biological membrane which increases the 
filtering surface.



6. Freezing water.

Most materials shrinks during the cooling (freezing). Is it the same with water? We will need:
syringe
water
freezer
a leaf of lettuce
a sprig of spruce, pine, fir.

Fill in the syringe with an exact amount of water. Insert the 
syringe into the freezer.
After some time compare the initial volume of water with 
the volume of ice.

This property of water has a profound effect on 
plants. In the spring, the sap rises more vividly in 
trees and when frosts occur, they freeze. The sap
increases the volume, as its main component is 
water. This can cause damage to the bark of a tree.

Some plants are resistant to freezing water. They developed a variety of mechanisms that 
protect the cells and tissue damage by lowering the temperature of crystallization and the 
freezing point of water.



Thank you
for your attention


