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GCSE Geography 
Unit: Water Resources and Management 

 

This unit has 3 key questions: 

1. Why does supply and demand for water vary over time and space?  
2. What happens when demand for water exceeds supply 
3. What are the challenges of managing water supplies? 

Key question Success criteria... Tick when 
you can do 
this 

Why does 
supply and 
demand for 
water vary over 
time and space? 
 

I can describe past and present global trends in water supply and 
demand. 

 

I can define the terms water footprint and water security.  
I can explain the social, economic and environmental reasons why supply 
and demand for water varies over time and place.

 

I can explain the links between population change, economic growth, 
consumerism and increasing demands for water.

 

What happens 
when demand 
for water 
exceeds supply 

I can explain the causes and SEE effects of water over abstraction in 
Kerala, India, the Murray-Darling Basin in Australia and the SE of 
England. 

 

I can explain the reasons for the Kielder water transfer scheme.  

What are the 
challenges of 
managing water 
supplies? 
 

I can explain the ways in which an imbalance of supply and demand can be 
met within one country at a local scale (fog harvesting). 

 

I can explain the international issues facing the management of the River 
Mekong in SE Asia. 
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*ALL TASKS IN RED NEED TO BE COMPLETED* 
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Lesson 3: The effects of water over-abstraction in a HIC: The Murray-Darling Basin in Australia 
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How much rainfall does Australia receive each year? 

Look carefully at the choropleth map below, it is showing how the amount of rainfall per year 
varies across Australia.  Use the information from the map to complete the questions below: 

 

 

CHALLENGE: now look at the map below which shows the location of where different biomes 
(large scale ecosystems) are found across Australia.  Use both maps to predict where water 
shortages are most likely to occur and why this might be the case. 

 

 

 

 

 

 

 

 

 

 

 

True or false: 

 The central region of Australia receives the 
least rainfall T/F 

 The central region of Australia receives 
between 50-100mm of rainfall per year T/F 

 Western Australia receives the most rainfall 
T/F 

 The highest amount of annual rainfall received 
anywhere in Australia does not exceed 1500mm 
T/F 

 The north, east and south-eastern coasts 
receive the highest annual rainfall T/F 

 More rain falls as you move from central to 
coastal regions T/F 

North 

I think 
__________________________________ 

Is/are likely to experience water shortages 
because… 

__________________________________
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________ 

Therefore… 

__________________________________
__________________________________
__________________________________
__________________________________
__________________________________ 

You might need to research what the 6 
different types of biomes are like before you 

answer the question! 



5 
 

Why is there a water shortage in the Murray-Darling Basin? 

The Murray-Darling Basin is the drainage basin (the area of land from where rainfall, snow, sleet and 
hail is collected from by a river) of two large rivers – the Murray River and the Darling River.  It 
provides 75% of Australia’s water, covers 14% of Australia’s land and generates A$13.6bn from 
agriculture. Use the map to describe where the MDB is located within Australia. 
 
TIPS: 
 Start with the large scale map of 
Australia then use the smaller scale map! 
 There is a scale so use distance. 
 Use direction.  

 

 

 

 

 

 

 

The information below explains why the MDB is so important to Australia as a whole.  Read 
through each statement and categorise it according to whether it is a social value, economic 
value or environmental value (page 7 explains these words).  Then use the information to 
complete the sentences explaining why the MDB is so important to Australia: 

THE MURRAY-DARLING BASIN | QUICK FACTS 
• Total of 23 river valleys 
• Basin area over one million square kilometres (1 x 106 km2) 
• 14% of total area of Australia 
• Annual average rainfall 530,618 gigalitres (GL) 
• 94% of rainfall evaporates, 2% drains into the ground and 4% ends up as runoff 
• Basin generates 39% of the national income derived from agricultural production 
• Produces 53% of Australian cereals grown for grain, 95% of oranges and 54% of apples 
• Supports 28% of the nation’s cattle herd, 45% of sheep and 62% of pigs. 
• The MDB is home to a large number of different plants and animals including: 
 35 endangered species of birds 
 16 species of endangered mammals 
 over 35 different native fish species. 
• The MDB also includes over 30,000 wetlands – some of which are listed internationally for their 

importance to migratory birds from within the Basin, other parts of Australia and overseas. 
 

The MDB is located in… 

Remember to include a 
key! 
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Explain why the Murray-Darling Basin is so important to Australia (S.E.E factors) 

SOCIALLY: The MDB is important to people because… 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

ECONOMICALLY: it is important to the economy because… 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

ENVIRONMENTALLY: it is important to nature because…  
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

  
    Natural floodplains no longer 

flood. 

Groundwater supplies are becoming 
depleted as farmers extract 4% 

extra each year. 

 
Red gum trees are dying due to lack 

of water. 

Salinity levels along the Murray 
River are increasing as a result of 

irrigation and drought. 

In some areas of the basin, famers 
have to import water by truck to 

keep their livestock alive. 

Natural habitats are being 
destroyed as a result of salinity. 

Farmers are losing produce as a 
result of increased salinity.    

Between 50-80% of native wetland 
bird and fish species are now 

extinct in the area. 

Now colour code the S.E.E impacts 
of over-abstraction in the Murray-
Darling basin.  Remember to use a 

key! 
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Which cause do you think is most important in causing water shortages?  Progress pathways 
1/2, 2/3 and 3/4, you must shade in your choice.  All other progress pathways, you must have a 
go at ranking the causes from 1-9.  1 being the most important and 9 being the least. 

 

Depending on which task you have done, explain your choice OR ranking (for those of you explaining your 
ranking, explain your top and bottom rank only – no need to explain the ones in between!) 

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

CHALLENGE TASK: 

To what extent do you agree with the following statement? 

 “Physical factors are more to blame for water shortages in the MDB than human factors.”  

Explain your answer using PEE. 

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

Rainfall in the basin is seasonal, 
unreliable and unevenly 

distributed. 

The population of the 
south-east Australia is 

growing and putting 
pressure on water supplies. 

There has been a five-fold 
increase in Australia’s 

population since the 1920’s.

The basin includes several 
different climate zones including 

sub-tropical, temperate and 
semi-arid. 

 
Due to climate change, 
levels of rainfall are 

declining. 

Australians are the 
greatest per capita 

consumers of water in the 
world. 

There has been a five-fold 
increase in water extraction in 

the MDB since the 1920’s. 

The MDB provides 85% of 
the country’s irrigation 

water. 

The basin is home to 2m 
people, who all depend on it 

for food and water. 
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Lesson 4 – the reasons for a large scale water transfer scheme: Kielder Water 

 

 

 

 

 

 

 

Complete the gaps in the paragraph below to describe what is shown in the 3 images above.  Use 
the world box for help if you need it. 

The images above show the change in the _______ ____ from _____ to _________ ____. In the 
1960’s, the Soviet Union undertook a major water diversion project from the arid plains of 
_____________, _____________, and _____________, to divert two major rivers in order to 
transform the desert into _______. Since it’s dried up, _____________ and ________________ 
that depended on it have _____________, with ________from the exposed lake bed becoming a public 
___________ hazard as a result of the agricultural _____________ it has been contaminated with. In 
2005, Kazakhstan built a _______ which was seen as a death sentence for the southern part of the Aral 
Sea as it dramatically reduced the amount of water entering the diminished sea. 

 

 

 

 

Using water transfer schemes to manage water supply 

Water transfer schemes are massive engineering projects that divert water from sources and 
stores that are seen as plentiful and have a water surplus to those areas with water deficits.  
Match the words to their correct definition below: 

 

 

 

 

Dust  Kazakhstan  Chemicals  Fisheries Aral Sea 1973 

 Collapsed Uzbekistan Health   present day  farms  Turkmenistan 

 Dam  Communities 

Water stress 

Water surplus 

Water deficit 

when the amount of water available does not meet that required. This may be 
due to an inadequate supply at a particular time or it may relate to water quality.

locations where rain that falls does not provide enough water on a permanent 
basis.  Shortages may occur under certain conditions. e.g. long periods without rain 

areas that have more water than is needed – often such areas receive a high 
rainfall total, but have a relatively small population.

The following clip explains what has 
happened to the Aral Sea over the 
past 40 years and the impacts this 
has had on people: 
https://www.youtube.com/watch?v=
5N-_69cWyKo 



9 
 

Which areas of England face water stress and what are the reasons for this? 

 

 

 

 

 

 

 

  

 

 

Now look carefully at the two maps below showing UK rainfall and the UK’s population 
density.  You need to describe the patterns shown in each map by using TEA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Describe the pattern of water stress in England.  
You’ve done a few of these tasks now so answering this 
type of question should be more familiar to you.  Look 
for where areas of water stress are high, where they 
are low and any areas that don’t fit this trend.  Use 
facts from the map in your answer.  Remember TEA 
(describe the trend, use examples and identify any 
anomalies). 

A) Map showing UK Rainfall B) Map showing population density in England 
and Wales 

What is the general trend in rainfall across the UK?  
Use compass directions in your answer. 

 

Give specific examples of locations to support your point 
about the general trend. 

 

State any anomalies to the trend if there are any: 

What is the general trend in population density across 
the UK?  Use compass directions in your answer. 

 

Give specific examples of locations to support your point 
about the general trend. 

 

State any anomalies to the trend if there are any: 
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CHALLENGE TASK: Use evidence from maps A and B to explain the pattern of water 
stress in England.  Refer to specific locations and use compass directions/facts from both 
maps in your answer: 

 

 

 

 

Water transfer schemes attempt to solve the problem of water deficits by constructing 
elaborate systems of canals, pipes, and dredging over long distances to move water from one 
river basin (the donor basin) to another (the recipient basin).  Kielder Water Reservoir is an 
example of a water transfer scheme that exists in England to move water from an area of 
surplus (the north) to an area of deficit (the south east). 

Read the information on Kielder Reservoir and answer the questions in full sentences: 

Kielder Reservoir Water Transfer Scheme 

The UK’s population is growing – in 2019, it was estimated to be 66.8million, and was expected to 
increase by 10 million by 2033 and by a further 10 million – to over 80 million – by 2050. More people 
mean more housing – and increasing demands for water. The largest increase in demand is expected 
to be in regions of the UK, where water use is already high like the south-east. By 2020, 
the demand for water could be about 5% higher than it is today. That’s a staggering 800 million 
litres of water a day. Not only will individual and household water use increase, but so will industrial 
use (e.g. in the building industry) and agricultural use (e.g. for irrigating crops). Temperatures could 
also rise due to global warming and so drought and water shortages could become more common, 
especially in the South of the UK. 

 
Kielder Water in Northumberland is the biggest man-made reservoir in northern Europe. It is 12km 
long and up to 52 metres deep and it cost £167 million to build and was completed in 1982. It was 
built to meet an expected increase in water demand from north-east England –because of the rising 
population there and the expected growth of the steel and chemical industries. However, these 
industries haven’t grown as expected; in fact, they’ve declined. It is a water-transfer scheme 
(water is transferred from one area to another). The water from the reservoir is released into the 
Rivers Tyne, Derwent, Wear and Tees. This helps to maintain river flows when levels are low. Extra 
water can also be released for household and industrial use. Kielder Water can provide up to 909 
million litres of water a day (almost as much as all the other sources in the region added together). 
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1) What is a water transfer scheme? 
 
 

2) Why will demand for water in the UK increase over time? 
 
 
 
CHALLENGE: why will demand for water increase globally over time? 
 
 

3) Why was the Kielder Reservoir WTS introduced? 

 

 

4) What 3 rivers is water released from Kielder into and why? 

 

What are the S.E.E impacts of the Kielder Reservoir Water Transfer Scheme? 

Use 3 colours to categorise the statements into social, economic and environmental impacts. 

 

¼ million visitors each year 
The conservation hatchery for Salmon 

breeds the Arctic Char, unique to 
Ennerdale Water but in decline. 

The Calvert trust provides activities 
for the disabled along with an 

orienteering course and water sports 

Schools and youth groups use the area 
for recreation 

Caravan sites, youth hostels and hotels 
accommodate people 

Water levels always remain high – 
drought has never been known 

Northumberland Water manage the 
area to maintain good quality water 

Skyspace is a hilltop observatory and a 
sculpture trail links this to the centre 

A visitor centre and local shops all 
benefit from tourism 

An all terrain path skirts 40 km around 
the edge of the reservoir 

The Forestry commission ensure the 
woodland is extracted sustainably 

whilst protecting environments 

Birdwatching at the Bird of Prey centre 
along with Salmon fishing opened in 

August 2008 

The HEP plant generates 6MW enough 
for 4000 homes per year 

Jobs were made available during the 
construction phase and through 

maintenance of the dam wall 

Habitats have been protected 
especially for the Ospreys and 

indigenous Red Squirrels 

An eco village nearby is powered by 
waste chips form the forestry process 

Mountain biking, downhill trials and 
horse riding paths have been provided 

Forestry generates cash around the 
reservoir 


