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SESSION 15: HYDROSPHERE 
 

KEY CONCEPTS: 
 

 What is the Hydrosphere? 

 Properties of Water 

 Processes in the hydrosphere 

 Human impact 
 

X-PLANATION 
1. What is the hydrosphere? 
More than 70% of our planet is covered with water. The hydrosphere includes all water on 
Earth: the oceans, ponds, lakes, rivers, streams, underground water and atmospheric water. 

2. Properties of Water 
 

Water is a liquid between 00C and 1000C and has several special properties including the fact 
the ice floats in liquid water, water sticks to surfaces, water forms droplets, water travels up 
thin tubes and water can absorb and release large amounts of heat when changing phase 
without changing temperature. 

 
We can explain these physical properties by recognising that the water molecule is a polar 
molecule ( dipole) with strong inter-molecular forces.  
 
3. Processes in the hydrosphere 
 
The atmosphere: 
Water is transferred between the earth and the atmosphere through evaporation and 
precipitation (snow, hail and rain). Energy is exchanged during the process. 

The Biosphere: 
The biosphere is the water in plants and animals. Plants take water from the ground through 
their roots and transport water and nutrients to their stems and leaves.  Transpiration through 
the leaves of the plants transfers’ water back o the atmosphere. Animals get their water from 
rivers and streams. 

The Lithosphere 
On the surface of the Earth, water is the primary agent for the breakdown of rocks – 
weathering. Erosion shapes the landscape as water flows over it on its way to rivers and the 
sea. Water also seeps through the outer layer of the crust to the underground water. All the 
soluble salts in the soil and rocks are washed away with the water. 
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4. Human Impact 
 
Human activities affect the supply and quality of water on Earth. Contamination of ground 
water, lakes and rivers is threatening the quality of our water supplies. 

Informal settlements: 
People build informal settlements on the banks of rivers and streams because they do not 
have access to treated water. The water from the rivers and streams are used for cooking, 
cleaning and washing. When toilets are put on the banks of the river, human faeces seep 
through to the river and diseases contaminate the water. 

Agriculture: 

 When farmers use chemical pesticides and hormonal chemicals, the groundwater will be 
contaminated. 

 When too many animals are kept in a very small area, overgrazing occur. It means that 
most of the plants that bind the top layer of soil disappear and heavy rain can then 
cause the top layer of soil to end up in rivers with run off. 

 If domestic animals are allowed to wade in water, they disturb the water bed and cause 
dirty water.  The faeces of these animals can also contaminate the water. 

 
Wetland destruction: 
Wetlands are found in rivers and acts as sponges. During heavy rains water is absorbed by 
the wetlands. In the dry season the wetlands will feed the groundwater and the rivers with the 
previously absorbed water. When the course of the river is altered with the building of dam 
walls the wetlands dries out. This means that fewer wetlands are left and there are less 
natural water filters and sponges. 

Commercial forestry: 
Exotic trees in large numbers absorb a huge amount of dry water. When these trees are 
planted near rivers and wetlands, both can dry out. 

Littering: 
Rivers are polluted by plastic bags, paper and tins when the 
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wind blows it into the rivers or it is wash down to the rivers by storm water drains. 

Oil, chemicals and medicine: 
When oil, chemicals or medicine are poured down the drain, it causes serious problems in the 
purification of the water. It has a very negative impact on rivers. 

Industry: 
Industries use water in different ways. Some dump their waste water in nearby rivers and 
streams which cause serious pollution. Other industries (like power stations) use water to cool 
the process. The warm water is pumped back into the river that cause thermal pollution, this 
causes less oxygen to dissolve in the water and fishes die.  

Water  Quality 

Water from rivers and dams is never clean. The following contaminants are found in water: 

 bacteria  

 dissolved substances such as salts from soil  

 gasses from the air 

 mud 

 sand 

 twigs 

 refuse. 

All contaminants must be removed before the water can be used. 

Diseases threaten our health: 

Cholera: caused by the bacterium vibro cholerae. 
The symptoms will manifest 2 to 5 days after drinking contaminated water. If the patient is not 
treated quickly diarrhoea and vomiting can lead to severe dehydration and death. 

Typhoid: salmonella thyposa bacterium 
Typhoid fever causes severe headaches and a high temperature. This occurs 6 to 14 days 
after a victim has been exposed to the bacteria. 

Gastroenteritis: Escherichia coli bacterium. 
This bacteria causes inflammation of the stomach and intestines, which leads to diarrhoea. 
The same bacterium often causes bladder and kidney infections. 

Bilharzia: 
Bilharzia is caused by worms that spend one part of their life cycle inside humans and 
another part inside a type of freshwater snail. Symptoms include bloody stools and urine, and 
also liver problems. 

Shingella dysentery 
It is highly contagious and causes diarrhoea, abdominal pains and cramps, with blood in 
stools and urine. 
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X-AMPLE QUESTIONS: 
 
Question 1:   
Macroscopic properties of water are physical properties that can be observed by your senses, 
e.g. sight (can be seen). 

A very important physical  property of water is that it is a liquid between 0 C and 100 C.  
Identify each of the other physical properties of water by giving the correct term for each 
description below 

 

1.1 The “skin” formed by  intermolecular forces acting between water molecules at the 
surface of the water - the molecules at the surface are only attracted by molecules 
below it in the liquid.         (1) 

1.2 Forces that hold water molecules together      (1) 
1.3 Forces that allow water to adhere to other substances and make them wet  (1) 
1.4 The ability of water to move up into narrow tubes     (1) 
1.5 Water can absorb or lose large amounts of energy without showing a large 

temperature change             (1) 
1.6 Ice floats           (1) 
1.7 Table salt dissolves in water        (1) 

(7) 
 
Question 2:  5 minutes 
 
The structure of molecules and bonding within a molecule cannot be seen. Microscopic 
properties can be used to explain macroscopic behaviour in substances. Identify the 
microscopic properties of water that cause the following macroscopic properties 
 
1.1 Cohesion           (2) 
1.2 High surface tension         (2) 
1.3 High heat capacity          (2) 
1.4 Dissolves ionic substances         (2) 

(8) 
Question 3: 
There are many cycles that occur globally. Water is found in oceans, ice caps, rivers and 
lakes, and in the air we breathe. Many physical changes take place during the water cycle, 
and energy transfers occur.  

 
3.1 Water is transferred from the earth to the atmosphere. State and explain the processes 

that allow this to occur.         (4) 
 
3.2 Do these processes require energy to occur, or is energy given off?   (1) 

 
3.3 Identify and briefly explain the processes that allow water to return back to the oceans
             (6) 
3.4 Identify process(es) in the water cycle that give off energy    (2) 
3.5 The water cycle requires energy; where does this come from?   (3) 
3.6 The heat involved in the water cycle is referred to as latent heat. Explain what it 
 means.           (2) 
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Question 4:   
Agricultural and industrial activities release toxic chemicals into the water sources, 
causing contamination. Fertilisers and sewage may seep into the rivers or ground 
water and cause eutrophication.  Explain what is meant by eutrophication.  
 
Question 5:  
 

Water sources contain many dissolved substances. Peter found that a water sample 
has a high concentration of magnesium and calcium ions. 
  
5.1 What is the correct term used to refer to this water?    
  
5.2 Write the formulae for the respective ions     
  
5.3 Name two disadvantages of this type of water     
  
5.4 What method can be used to purify this water sample?   
  
5.5 Identify the cation of which the concentration will increase in the solution 

during the given method of purification. Give the name and formula.  
   

X-ercises 
 
Question 1:   
 

1.1 Name four phenomena that can be related to surface tension in water 
            (4) 
1.2 Pure water is an insulator but water can be decomposed by passing an 

electrical current through it. Justify these statements    
           (6) 

1.3 Explain the use of salt on roads in cold countries during winter and the use of  
 anti-freeze in radiators of cars       

           (4) 
 
Question 2: 
 

Give one term for each of the global systems described below 
 
2.1 The hard, solid part of the earths crust      (1) 
2.2 The water part of the earth        (1) 
2.3 The gaseous part of the earth       (1) 
2.4  Area inhabited by living creatures eg. Plants, animals, micro-organisms (1) 
 
Question 3: 
3.1 How does the atmosphere and hydrosphere interact?    (2) 
3.2 How does the lithosphere and hydrosphere interact?    (2) 
3.3 How does the hydrosphere and biosphere interact?    (2) 
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Solutions 
Question 1: 
 
1.1 Insects can walk on water, objects can float on water  

Drops of water are spherical  
Meniscus of water  
Water can rise in narrow tubes  
 

1.2 Pure water does not contain ions  to carry charge  and can, therefore, not 
conduct electricity – it is an insulator.  When water is acidified it becomes a 
conductor as a result of ionisation of the acid in the water. When current is 
passed through the acidified water, molecules decompose into hydrogen and 
oxygen – the process is electrolysis  

 
1.3 By adding substances to water the physical properties of the water is changed  

e.g. Melting and boiling point. By adding salt to water, the freezing point of the 

water is decreased and water does not freeze easily or at 0 C as pure water 
does. The same apples for using anti freeze in a radiator of a car.  

 
Question 2: 
 
2.1 Lithosphere  
2.2 Hydrosphere  
2.3 Atmosphere  
2.4 Biosphere  
 
Question 3: 
3.1 Water evaporates into the atmosphere where transportation and condensation 

takes place. This leads to precipitation  
3.2 Water is absorbed into the soil and carries dissolved nutrients to the roots of 

plants  
3.3 Living cells are mainly made up of water. Water is needed for the majority of 

biological processes in the body.Respiration in animals and plants produce 
water 

 


