
GRADE 10

WATER RESOURCES



FORMS OF WATER:



HOW WATER CHANGE ITS FORM:

Heat is absorbed through:

- Sublimation

- Evaporation

- Melting

Heat is released through:

- Condensation

- Freezing

- Deposition



HYDROLOGICAL CYCLE:



DEFINITION:  A natural closed circulation of water between the land, ocean 

and the atmosphere.  

CHARACTERISTICS OF HYDROLOGICAL CYCLE:

◦ No water is added to the system;

◦ No water is removed from the system;

◦ Water is found in different forms  at different places;

◦ Water is therefore regarded as a sustainable resources 

◦ Processes like heavy rainfall, droughts and human activities disturb the 

hydrological cycle.

◦ The sun supply the energy for the cycle to occur



PROCESSES THAT TAKE PLACE IN THE 
HYDROLOGICAL CYCLE:

EVAPORATION:

Process where a liquid changes into a 

gas.

Conditions necessary for evaporation:

• Heat (energy) is needed for 

evaporation to take place;

• The gas must be unsaturated;

• Higher temperature increase the rate 

of evaporation

Result:

Ensure the availability of water droplets 

for the condensation process.



CONDENSATION:

Process where water vapour 

change from a gas to a liquid.

The following conditions are 

necessary:

• Evaporation must take place so 

that there is enough water 

droplets in the atmosphere;

• The atmosphere must be cool;

• There must be salt crystals and 

dust in the air so that there is 

condensation nuclei where on 

condensation can take place.

Result:

• Clouds are forming



PRECIPITATION:

Any form of water that falls to the 

surface of the earth.

Conditions necessary for precipitation:

• Air must become saturated with water 

vapour

• For sleet, hail and snow to be able to 

form the air must be cold

• Air must cool down to release water in 

liquid form

Types of precipitation:

• Rain

• Snow

• Hail

• Sleet



SURFACE RUNOFF

Flow of any form of precipitation 

over the surface of the earth.

Factors influencing runoff:

• More runoff if the gradient is steep

• Less runoff if there is more 

vegetation

• Non permeable rock lead to 

higher runoff

• More rainfall will cause more runoff

• Porous soil will allow more 

infiltration and less runoff



DISTRIBUTION OF THE WORLD’S WATER:



• Ocean contains 97% of all the water on Earth.

• Only 3% can be used by humans

• Water in the ocean evaporate where it condensate to 

form rain.

• Rivers are channel that flow from the inland to the 

ocean.

• Lakes are natural areas where water accumulate and 

are used for industrial and agriculture purposes.

• Groundwater infiltrate through the soil and rock and 

move underground in the water table until it reach the 

a fountain.

• Water is also stored in the atmosphere as water vapour 

or ice crystals. 



THE WORLD’S OCEANS:



THE OCEAN AS A SOURCE OF 
OXYGEN:

◦ Small organisms called phytoplankton is plants on the surface of 

the ocean that creates oxygen through photosynthesis.

◦ 30% of the Earth’s oxygen is created in the ocean

◦ The marine life is dependant on phytoplankton.



THE OCEAN AS A SOURCE OF FOOD:
◦Ocean provide food in the form of fish and shellfish.

◦ 100 – 200 tons of fish can be supplied by the ocean annually

◦ Poor communities in Africa and Asia are dependant on fish as 

a source of protein

Fishing practices in South-Africa:

◦Most of the fishing occurs at the West Coast (Western Cape).

◦Deep cold water at the Benguela ocean current is rich in 

nutrients

◦Nutrients feed phytoplankton which provide food for the fish.





MARICULTURE (FISH FARMING):

◦ Areas of the ocean are cordoned off and used to farm with different 

fish species.

◦ Sometimes an artificial surface is created inland to practise fish 

farming where sea water is pumped to this area to simulate sea 

conditions.

Mari culture in South Africa:

◦ Seaweed and mussels are grown in Saldanha Bay

◦ Prawns are farmed on the West coast

◦ Oysters are grown in Knysna

◦ Abalone is grown at Hermanus





THE OCEAN AS A SOURCE OF ENERGY:

◦Electricity can be generated by tidal energy and wave 
power.  

◦Problems with tidal energy and wave power includes:  
expensive to install, machinery can be damaged by storms 
and tsunami’s and rust and supply can be interrupted.

◦Offshore drilling produce oil and natural gases which is found 
deep on the ocean floor

◦ Table salt that forms by evaporating sea water can be found 
in Porth Elizabeth

◦Minerals like bromine, magnesium, gas, oil, diamonds, iron, 
zinc, nickel and cobalt are extracted from the ocean floor.





OCEAN CURRENTS:
DEFINITION:

Horizontal movement of the surface water of the ocean on a macro 
scale.

WHAT CAUSE OCEAN CURRENTS?

◦ Wind drive ocean currents

◦ Difference in water temperature – Warm water move from tropical area 
to higher altitudes and cold water moves from the higher altitudes to the 
tropical area.

◦ Salt content – density difference of water cause movement

◦ The rotation of the Earth (Coriolis force).

◦ Gravitational force cause denser water to sink



IMPORTANCE OF OCEAN CURRENTS:

◦Distribute energy over the world.

◦ Influence the temperature of the land:
◦ Cold ocean currents cause the air to be cold and dry and cause dry 

conditions over the land

◦ Warm ocean currents cause air to be warm and moist and cause 
cloudy and rain over the land

◦Assist with fishing in the cold ocean current due to the 
presence of plankton for fish to feed on

◦Ocean currents assist with trade as ships are a cheap 
method of transport

◦Contribute to the economical development of areas next to 
the coastal area due to tourism





RELATIONSHIP BETWEEN OCEANS AND 
PEOPLE:

POLLUTION:

1. Oil spills:

◦ Ships can cause oil spills that harm marine life and bird.

◦ Occur as a result of cleaning of the ship, collision between ships, 
overboard pollution of passengers, explosion on oil rigs and faults in 
oil pipelines on the ocean floor

2. Other forms of pollution:

◦ Plastics, sewage, waste materials from factories/mines, fertilisers and 
pesticides ends up in the ocean via the lagoon.

◦ Litter on beaches due to tourists





OVERFISHING:

◦ Definition:  Too many fish are being caught or killed.

◦ The natural ecosystems are disturbed

◦ Can lead to certain species becoming extinct

Possible solutions for overfishing:

◦ Fishing quotas where the amount of fish for commercial purposes are 

regulated

◦ Closed season where fishing is allowed  - this will ensure that there is 

enough time for fish to reproduce

◦ Fishing licenses

◦ Ensure people only fish in certain areas





DESALINATION:

◦Definition:  Removal of salt from sea water to make it fit for 

humans consumption

◦Need is mostly for areas with no freshwater like desert areas and 

on ships

◦A process where saltwater is under high pressure cause salt and 

water to split. 

◦Most desalination plants are in the middle east where electricity 

is cheaper

◦ This process is very expensive and therefore not sustainable

◦ South Africa has one big desalination plant in the Western Cape 

– Sedgefield.





STRATEGIES TO MANAGE THE 
WORLD’S OCEAN:

◦ Reduce/Manage the amount of pollution in rivers, lakes or 

streams

◦ The following ways can be implemented to clean up oil spills:

◦ Use rubber booms to isolate oil spills where it can be vacuumed from the 

surface

◦ Biological cleaning of shorelines

◦ Ropes can be used to soak up the oil

◦ Oil can be burnt off (Cause air pollution)

◦ Chemicals can be used to solidify the oil 

◦ Stormwater drains must be cleaned on a regular basis to reduce 

pollution into the ocean



◦ Implement fishing quotas to reduce overfishing

◦Restrict the use of nets to catch fish

◦ Ships must have a double lining to decrease the possibilities 

of oil spills

◦Underwater pipelines must be regularly maintained and 

upgraded

◦ Increase the amount of sewage plants to prevent sewage 

from ending up in oceans

◦Control coastal erosion

◦Practise Mari culture to ensure the survival of fish species



◦Protect coral reefs

◦Employ people to clean up beaches on a daily basis

◦Reserves certain parts of coastlines



WATER MANAGEMENT IN SOUTH AFRICA:

◦South Africa contains a lot of dams, lakes, rivers 

and reservoirs.

◦South Africa is a semi arid area which means we 

only receive 250 – 500 mm rain per year.

◦75% of the water supplies comes from rivers and 

dams.

◦South African government has build a lot of dams 

to help limit the effects of low rainfall over SA.



RIVERS OF SOUTH AFRICA:



◦The escarp divide the country into two part namely:  
the plateau and the coast.

◦There is FOUR main relief areas in SA:
◦Orange river catchment area
◦Main river in this area is Orange river, Vaal river, Modder river 
and Caledon river

◦ Source of the catchment area is at the Drakensberg and the 
mouth at the Atlantic ocean

◦Limpopo river catchment area
◦Main rivers in this area is the Limpopo river, Komati river, Letaba 
river and Olifants river

◦ Source of catchment is in the Northern area of the plateau and 
the mouth in the Indian ocean



◦Rivers that drain the eastern escarp
◦Rivers in this catchment area is the Umzimvubu river, 
Tugela river, Great Keiri river and the Umkomaas 
river.

◦Source of the catchment area is at the 
Drakensberg and the mouth at the Indian ocean

◦Rivers that drain the Western Cape rivers
◦Rivers in this catchment area include the Goudrits 
river, Breede river and the Olifants river.

◦Mouth of the river is in the Atlantic and Indian 
ocean.



DAMS IN SOUTH AFRICA:
REASONS WHY DAMS ARE BUILT:

◦Supply water to cities and towns.

◦Supply water for irrigation to farms

◦Water is used to generate hydro electricity.

◦Help to reduce floods

◦Used for recreation



IMPACT OF DAMS:
◦Cause heavy floods when it overflows;

◦ Increase the occurrence of water related diseases;

◦Decrease the biodiversity downstream;

◦Decrease the availability of water downstream;

◦Reduce the fishing population;

◦Rotten plant material reduce the quality of water;

◦Dam wall reduce fish migration



FACTORS INFLUENCE THE 
AVAILABILITY OF WATER IN SA:

RAINFALL DISTRIBUTION:

◦ The Eastern part of SA receive more rainfall than the Western part;

◦ The distribution of rain is uneven;

◦ The rainfall infiltrate the soil easily

due to the soil being dry;

◦ More water is being stored as 

groundwater rather than in dams 

and rivers;



EVAPORATION RATES:

◦ Evaporation rates are very high;

◦ Most of the country receive summer rainfall – during summer the rainfall 

evaporate so fast before it even reach the surface

◦ Dams in SA is wide and big

and the evaporation rates

are thus high



LAND- USE ZONES:

◦Presence of a lot of artificial surface cause a high runoff to storm 

water pipes and less infiltration into the soil;

◦High occurrence of pollution in rural areas next to rivers and river 

pollution near industrial areas

◦Dams, bridges and water transfer schemes increase the speed 

of the water and less water is being absorbed

◦Deforestation, overcultivation and overgrazing cause higher 

runoff due to inability of the soil to allow the infiltration of water



OTHER FACTORS INCLUDE:

◦ Less vegetation 

◦ Increase in the population size

◦ The occurrence of the El Nino phenomena

◦ The pollution of water resources

◦Dumping of sewage and chemical waste in river systems

◦Eutrophication in water



PROVISION OF FREE BASIC WATER:

Definition:

Providing every person with free water to meet their basic needs.

Provision in urban areas:

People in cities are entitled to 6000 liters of free water per household and 

must be monitored with a water meter.

Provision of rural areas:

People in rural areas must have access to water.  Government must ensure 

that there is pipes and taps installed to everyone.



Challenges with supplying free basic water:

◦ Financial difficulties – Only 0,5% of the national budget were set aside to 
start the project.  Although some areas were provided with pipes and taps 
no maintenance were done to ensure that the project is sustainable.

◦ Provisions of basic services – Municipalities are responsible for the provision 
of pipes for water.  Some municipalities have not yet developed the 
infrastructure therefore and they can’t afford the expensive of supply these 
services.

◦ Non payment – Some consumers don’t pay for the extra water they make 
use of.

◦ Rural areas – Rural areas are usually small and widely spread and far from 
water resources which makes it difficult to supply water to these areas.



ROLE OF GOVERNMENT IN SECURING 
WATER:

◦ The government started with the RDP initiative to ensure that all 

people in all areas have equal access to water supply.  

◦ Two methods to improve water services in all areas

◦ Building of dams

◦ Water transfer schemes



DAMS:
◦ Old method of regulating water and storing of water

◦ Dams are very important for SA as it supply water to the country during dry 

seasons
ADVANTAGES OF DAMS DISADVANTAGES OF DAMS

Regulate the flow of water that help prevent 

floods

Can overflow when it is full and cause floods

Storing of water Slow flow of water below the dam can 

influence agriculture and ecosystems

Silt collect at the bottom of the dam and 

plants that grow in the silt can help to purify 

the water

Dams are large and shallow and cause high 

evaporation rates

Provide water to irrigation canals Estuaries are not frequently cleaned

Attract tourist for fishing and water sport Silt build up will reduce carry capacity

Provide jobs to the locals Floodplains shrink due to lower supply of 

floodwater



WATER TRANSFER SCHEMES:
◦Government developed transfer schemes between areas 

where there is a high supply of water but the demand is low and 

areas where the supply is low but the demand is high.

◦ There is a constant flow of water by opening a sluice so that 

water can move from dams into a river.

◦ There is seven water transfer schemes in SA.

◦ The THREE most important schemes are:

◦ The Lesotho Highland scheme

◦ The Tungela- Vaal scheme

◦ The orange river scheme



THE ORANGE RIVER TRANSFER SCHEME:
◦ Sluice gates at the Gariep dam and the Vanderkloof dam allow 

a constant flow of water into the Great Fish river.

◦ The scheme was built around the Orange river for the following 

reasons:

◦ To supply water for irrigation to the Free State, Northern Cape and 

Eastern Cape

◦ Supply water for decentralised industries

◦ To encourage tourism

◦ To generate hydroelectricity with surplus water

◦ To control floods

◦ To ensure that the Orange river is a permanent river





LESOTHO HIGHLAND PROJECT:
◦Water is transferred from Lesotho to the Gauteng area.

◦ South Africa’s largest transfer scheme

◦ Lesotho benefit from the hydroelectricity that is generated in 

the dam

◦Purpose of this project is to:

◦ To supply Gauteng and Free State with clean water

◦ Lesotho can generate an income from selling the water

◦ Provide employment and skills improvement 

◦ Encourage tourism and indirectly improve the economy

◦ Infrastructure around the scheme is developed

◦ Improve agriculture and forestry in Lesotho





TUGELA – VAAL SCHEME:

◦ This scheme is a pumped storage scheme to store water in 

case of droughts

◦Electricity is used at night to pump water through the 

Drakensberg to the Driekloof and Sterkfontein dam and then 

to the Vaal dam.

◦ The purpose of building this scheme is:

◦ To transfer water from the Tugela river to Gauteng

◦ To generate extra electricity with hydroelectricity

◦ To supply water for agriculture and industrial use







STRATEGIES FOR SUSTAINABLE WATER 
USE:

GOVERNMENT:

◦Do research to discovery alternative water recourses like 
desalination

◦ Encourage municipalities, mines and industries to recycle water

◦Create strict laws regarding the pollution of water resources

◦ Protect wetlands and estuaries

◦ Remove indigenous plant species

◦ Regulate the disposal of sewage from municipalities and chemical 
waste from industries and mines

◦ Educate people about water usage



INDIVIDUALS:

◦Close the tap when you are not using it

◦Reuse water

◦Rather shower than bathing

◦ Fix water pipe leaks 

◦Only water your garden 

when the sun sets

◦Use a bucket when

you want to wash your car 



FLOODS:



DEFINITION:

Flood occur when a river has more water than the river canal can 

carry and water overflows on an area where there is not normally 

water.

TYPE OF FLOODS:

◦Coastal floods – Takes place in low lying areas when there is 

spring tide and strong winds.

◦River flooding – Regular type of flooding where the carrying 

capacity is exceeded.



CAUSES OF FLOODING:
PHYSICAL CAUSES:

CAUSE HOW FLOODS ARE FORMED

Heavy rainfall and other forms of 

precipitation

Convection thunderstorms will 

cause a rapid rising of river 

tributaries cause rivers to flood and 

top soil layer will become 

saturated easily.

Melting of ice or snow will cause a 

high runoff



CAUSE HOW FLOODS ARE FORMED

Relief / gradient • Usually occur in low lying areas 

where rivers flow slower

• Steeper gradient allow high and 

fast runoff

Vegetation Low vegetation cover will result in 

less infiltration and cause high/fast 

runoff

Travelling disturbances like cyclones Lead to excessive rainfall and storm 

surges

Type of rocks/soil • Water will not infiltrate 

impermeable rock and cause 

high runoff.

• Water can’t infiltrate clay soil.



HUMAN CAUSES:

CAUSE HOW FLOODS ARE FORMED

Deforestation and overgrazing Low vegetation cover will result in less 

infiltration and cause high/fast runoff

Artificial developments Water can’t infiltrate into artificial 

surface like bricks and tar and cause 

direct runoff and more water flow 

over the surface

Building on floodplains Houses and farms are flooded when 

flood water flows into the floodplain.

Changes to course of river Flood water tend to follow the natural 

course of the river when water speed 

increase and can cause flooding of 

human made features



CAUSE HOW FLOODS ARE FORMED

Canals Canalising water in narrow areas 

can cause it to overflow when the 

volume and speed of the canal 

increase

Distance from dams or coastlines Coastal areas flood during high 

tides and when the carrying 

capacity of dams are reached

Storm water pipes When storm water pipes are not 

maintained it cause flooding



FLOW HYDROGRAPHS:
DEFINITION:

Graphs that shows the river’s runoff or discharge at a specific point in time 

along its course.

◦ Shows how heavy rainfall

affect an area

◦ Shows:

◦ Rainfall in mm

◦ Discharge in cumecs



◦ When a storm starts, the discharge of the river doesn’t start immediately 

because only a small amount of water ends up in the river.

◦ The water that reach the river is due to surface runoff and throughflow 

and the discharge is therefore increased.

◦ The gap between the heavy rainfall starts and when the highest amount 

of water is discharged is called the lag time.

◦ A river with a short lag time and high discharge will overflow.





1. The line graph shows the volume of the river over time. The horizontal axis 
shows the time in hours and the vertical axis shows runoff in cubic metres per 
second (/sec).

2. The rising segment shows the rate at which the water in the river is increasing. It 
is steep if infiltration is rapid. It is gentle if infiltration is slow as water takes
longer to reach the river.

◦ Urban areas have a rapid rising segment as the water reaches the river quickly.

◦ Naturally vegetated areas allow for infiltration and the rising segment is less 
steep.

3.   The falling segment shows the rate at which the water in the river is 
decreasing. It may be less steep than the rising segment.

◦ In urban areas the segment falls rapidly as less water has been added as base flow 
due to lower infiltration.

◦ Natural areas show a slower decrease due to added base flow from 
infiltrated water.



4. The bar graph shows the amount of rainfall (precipitation) that occurs 

in the drainage basin over time. This is shown on the vertical axis in 

millimetres (mm).

5. Time lag (also called lag time) is the time that it takes from the 

heaviest rainfall to the fullest amount of water in the river (peak flow). 

It is calculated by establishing the time difference between the 

heaviest rainfall and the peak flow of the river.

6. Baseflow is the groundwater contribution to the discharge of a river.

7. The highest point on the line graph is the peakflow discharge. This is 

when the river reaches its highest volume.



MANAGEMENT OF FLOODING:

◦Restrict the development in/near floodplains

◦Ensure there is enough storm water drains that is cleaned

◦Do not build in wetlands as it acts as a natural sponge

◦Build levees to raise the river banks

◦ Increase number of vegetation near rivers to improve 

infiltration

◦Reduce farming (overcultivation/overgrazing) near rivers

◦Do not alter the course of the river



◦Open the sluices of dams to prevent dams from getting to full

◦Remove alien plants as this interrupt the normal flow of a river

◦Early warning systems to communities

◦Practise contour ploughing to prevent soil erosion with high 

infiltration

◦Make sure canals are deep and wide enough to hold high 

volumes water

◦Make sure there is an evacuation plan in place

◦Educate people about safety measures during floods

◦ Stock up on food and medical supplies


