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Significant Ideas

• The supplies of freshwater resources are inequitably 
available and unevenly distributed, which can lead to 
conflict and concerns over water security.

• Freshwater resources can be sustainably managed using 
a variety of different approaches.



Knowledge & Understandings
• Access to an adequate freshwater supply varies widely.

• Climate change may disrupt rainfall patterns and further affect this access.

• As populations, irrigation and industrialization increase, the demand for 
fresh water increases.

• Freshwater supplies may become limited through contamination and 
unsustainable abstraction.

• Water supplies can be enhanced through reservoirs, redistribution, 
desalination, artificial recharge of aquifers and rainwater harvesting 
schemes. Water conservation (including grey-water recycling) can help to 
reduce demand but often requires a change in attitude by the water 
consumers.

• The scarcity of water resources can lead to conflict between human 
populations, particularly where sources are shared.



Applications & Skills

• Evaluate the strategies that can be used to meet an 
increasing demand for fresh water.

• Discuss, with reference to a case study, how shared 
freshwater resources have given rise to international 
conflict.



Water Scarcity: The Sad Facts
• 1.1 billion people live without clean drinking water

• 2.6 billion people lack adequate sanitation

• 1.8 million people die every year from diarrheal diseases

• 3900 children die every day from waterborne diseases

• Daily per capita use of water in residential areas:

– 350 liters in North America and Japan

– 200 liters in Europe

– 20 liters in sub-Saharan Africa (or less!)

• 260 river basins are shared by two or more countries, mostly without 

adequate legal or institutional arrangements

• Quantity of water needed to produce 1 kg of:

– wheat: 1,000 L

– rice: 1,400 L

– beef: 13,000 L



Water Scarcity
• https://www.youtube.com/watch?v=otrpxtAmDAk

• Water scarcity is affected by many factors but is not only 
affected by the amount of water available but also by how 
water is being used.

• Domestic use is a very small amount of the overall use, 
agriculture (70%) and industry (20%) are the largest sectors 
that affect water usage. 

• The distribution of available water is uneven and the question 
over who owns the water comes into play.

• We currently use more than half of the world’s reliable runoff of 
surface water and could be using 70-90% by 2025.

• About 70% of the water we withdraw from rivers, lakes, and 
aquifers is not returned to these sources.

https://www.youtube.com/watch?v=otrpxtAmDAk


Where is the Water? 



Freshwater Stress Around the World



How is Water Being Used?



Water Requirements for Food Production 
(Agriculture)



Sustainable Water Use
• Sustainable: use of a resource at a 

rate that does not impact future 
generations

• Sources of freshwater:
– Surface water (lakes, rivers, streams)

– Aquifers (ground water)

• Replacing water in aquifers is a very 
slow process as it requires water to 
infiltrate the soil and rock to reach the 
aquifer. (often difficult to use at 
sustainable levels)

• Some aquifers cannot be refilled as 
they are no longer exposed to an 
area for refilling. (cannot be used 
sustainably)



Two Problems: 
Water Scarcity & Water Degradation 

Water Scarcity Issues:
• Growing Population Increases 

need for water and food
• Climate change affecting 

precipitation rates and changing 
monsoons.

• Agricultural practices  are often 
wasteful, high evaporation rates

• Low water levels in many 
surface water sources

• Aquifers being exhausted due 
to over-pumping



Two Problems: 
Water Scarcity & Water Degradation 

Water Scarcity Solutions: Large Scale Solutions
• Build dams (reservoirs) – see discussion of issues 

from previous lesson
• Desalination – takes a lot of energy, thermal pollution
• Rainwater harvesting large scale
• Artificially recharge aquifers



Two Problems: 
Water Scarcity & Water Degradation 

Water Scarcity Solutions:
• More efficient domestic use 

(low flow appliances and 
faucets)

• Grey water recycling – ex; 
use shower water for flushing 
or garden

• Rainwater harvesting
• Drought resistant crops
• Drip irrigation
• Water at night/evenings when 

evaporation rates are lower.



Two Problems: 
Water Scarcity & Water Degradation 

Water Degradation Issues:
• Contamination of aquifers as 

arsenic, salt, or other substances 
are pulled in 

• Salinization of top soil due to high 
evaporation rates 

• Use of fertilizers and pesticides 
contaminate water sources

• Industrial release of pollutants into 
waterways

• Release of warm water from 
industry and electricity plants  
decreasing dissolved oxygen levels



Two Problems: 
Water Scarcity & Water Degradation 

Water Degradation Solutions:
• Use organic farming methods (organic 

fertilizers, companion planting, etc)
• Use highly selective pesticides if 

needed that target one species
• Industry must remove pollutants from 

wastewater and have treatment plants
• Regulate temperature of water being 

released, use cooling towers to 
evaporate water

• Legislation and regulation 



Water Wars – Conflict over Resources

Water conflicts in the Middle East:

• Many countries in the Middle East, which has 
one of the world’s highest population growth 
rates, face water shortages.

• Most water in this dry region comes from the 
Nile, Jordan or Tigris rivers.

• Countries are in disagreement as to who has 
water rights.

• Currently, there are no cooperative 
agreements for use of 158 of the world’s 263 
water basins that are shared by two or more 
countries.



PROJECT
• Research one of the following rivers (or get approval for another river) 

– Colorado River or Rio Grande Rivers, N. America

– Indus River, Pakistan

– Nile River, Africa

– Amu Darya River or Syr Darya Rivers, Central Asia (once fed the Aral Sea)

– Yellow River, China

– Teesta River, India & Bangladesh (Brahmaputra)

– Murray River, Australia

• Put together a case study for your river to contribute to our website. 

• What are the issues? How has this changed over time? What is the 
government doing about it? What are the human contributions to the problem? 
What are possible solutions? Are there conflicts between countries? 

• Should show graphics, where is it, pictures showing issue, sources

• Put on a PowerPoint presentation for submission


