
Water and climate change
What is climate change?
The term ‘climate change’ refers to the long-term changes 
in global or regional climate patterns due to increased 
atmospheric greenhouse gas (GHG) levels; a phenomenon also 
occasionally referred to as ‘global warming’.

What is the greenhouse effect?
A group of gasses known as ‘greenhouse gases’ naturally 
traps some of the sun’s energy within the Earth’s atmosphere, 
while allowing some of it to be reflected back into space. 
This phenomenon, known as the ‘greenhouse effect’, helps 
maintain the earth’s temperature at a balanced state suitable 
for life as we know it.

The enhanced greenhouse effect occurs when human 
activities (such as deforestation and the burning of fossil fuels) 
add large amounts of GHGs to the atmosphere, upsetting 
this natural balance and causing the earth to gradually heat. 
This gradual heating and its many resulting climatic impacts 
(such as sea level rise, increasing occurrence of heatwaves and 
reduced rainfall) are widely known as ‘climate change’.

The enhanced greenhouse effect is a bit like a doona keeping 
the Earth warm, where the GHGs act as the doona’s stuffing. 
With intensive GHG emitting activities, more stuffing is added 
to the doona making it thicker and better at trapping heat, 
causing the Earth to overheat.

Climate change responses
Society’s two main responses to climate change are mitigation 
and adaptation, with some activities having aspects of both. 

Climate change mitigation includes actions that reduce 
emissions in a wide range of industrial, agricultural and 
personal activities; such as car-pooling to work. Mitigation 
also includes the active removal of carbon dioxide (CO2) from 
the atmosphere into carbon sinks, such as saltwater aquifers, 
where injected CO2 reacts with the saltwater to create solids 
which can no longer be released to the atmosphere.

The second response type, climate change adaptation, 
involves activities to prepare for and reduce the severity of key 
climate-related risks at a local level, such as building a raised 
house on stilts in areas prone to coastal inundation.

Australia is one of the largest per capita emitting countries1, 

and therefore has a moral obligation to “do its share” and 
implement significant mitigation measures.

In 2014, Australia contributed 1.4% of total global 
anthropogenic GHG emissions, with South Australia 
accounting for 5.6% of Australia’s emissions3. As Australia is a 
relatively small contributor to overall global GHG emissions, 
no amount of national mitigation measures will prevent 
Australia from experiencing climate change impacts well into 
the future, hence the need for strong adaptation measures.

Sustainable solutions
Efficient water use
In the financial year 2004-05, the volume of distributed water 
supplied in South Australia decreased 11% from the 517GL 
supplied in the financial year 2000-014. This reduction, largely 
attributable to the state’s water restrictions, demonstrates 
the capacity of households to significantly reduce their water 
consumption when required to do so, thereby lowering GHG 
emissions from treatment and transportation of water, as well 
as decreasing water and energy bills.

Alternative water sources
South Australia’s water supply comprises surface water, ground 
water and desalinated sea water, with around 40% supplied 
by the Murray Darling Basin5. Diversifying our water sources 
enables us to make better use of all the available water, saves 
high quality water for when it is needed, and helps secure our 
water supply system against climate change-related drying.

Figure 1: An illustration of the enhanced greenhouse effect 
University of Michigan, Climate change: css.umich.edu

How does water relate to 
climate change?

South Australia is the driest state on the driest 
inhabited continent on Earth2, and climate change 

is increasing the frequency and intensity of droughts 
and heatwaves, as well as impacting the amount, 
distribution and timing of rainfall. These changes 
can increase human and environmental demand 

for water, as well as impact productivity and human 
health. 

Figure 2: Bulk water abstractions in Australia 2016-17 
BoM, Water in australia 2016-17: bom.gov.au

http://www.bom.gov.au/water/waterinaustralia/files/Water-in-Australia-2016-17.pdf


Some alternative water sources include:

• Recycled water from wastewater treatment plants for non-
drinking purposes such as agriculture, public space and garden 
irrigation, toilet flushing and laundry.

• Stormwater harvesting schemes which collect and treat water 
from drains through mechanical water treatment plants or 
through natural systems such as wetlands.

• Desalination which removes salt and other minerals from sea 
water to make it suitable for human consumption and/or 
industrial use. This process is energy intensive and therefore 
emits large amounts of GHGs. 

Water storage
As climate change is impacting rainfall and water availability, 
capturing and storing water close to its source can reduce our 
use of, and reliance on, mains water supply.

Installing a rainwater tank in your home or school allows 
capture and storage of rainwater runoff, typically from rooftops 
via pipes, which can be used for laundry, watering gardens, 
flushing toilets and washing cars. Additionally, rainwater use 
can reduce water bills, provide an alternative supply during 
water restrictions and help decrease stormwater runoff and 
associated flooding risks.

Managed aquifer recharge (MAR) is the intentional storage 
of water in underground aquifers for later use. When needed, 
the water stored in aquifers can be extracted and used for 
irrigation or industrial purposes6.

Since 1989, 58 MAR schemes have been constructed in the 
Adelaide Metropolitan Area, totalling over 10,000 ML in annual 
estimated harvest capacity7. 

What can we do?
There are many ways to increase water efficiency in homes and 
schools including:

• fixing dripping taps and leaky toilets – a leaking tap can waste 
up to 20,000 L of water a year

• installing water efficient showers, taps, toilets and appliances
• installing cold water diverters to recycle cold water (while 

waiting for hot water to arrive via hot water pipes) which would 
otherwise go down the drain

• utilising household greywater (from showers, washing 
machines and dishwashers) for garden irrigation, toilet flushing 
and laundry use

• planting indigenous or low-water use grasses and plants
• increasing permeable paving in outdoor areas to maximise 

rainfall infiltration into plants’ root zones and decrease 
irrigation requirements.

Linking to NRM Education activities
The NRM Education webpage provides engaging and locally 
relevant resources which integrate with the curriculum and 
support schools, preschools and their communities. Resources 
include a Site Environment Management Plan, a (pre)school-
friendly tool for planning, implementing, tracking, reviewing 
and communicating your Education for Sustainability 
commitment. 
naturalresources.sa.gov.au/adelaidemtloftyranges/education
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Did you know?
• The drying across southern Australia in 2016 was the 

strongest recorded large scale rainfall change since 19009. 
Typically, a 1% reduction in rainfall leads to approximately 
a 2-3.5% reduction in streamflow, which across the Murray 
Darling Basin has declined by 41% since the mid-1990s10.

Figure 3: Pojected percent change in the greater Adelaide area’s 
average seasonal rainfall from 2030 to 2090 
Goyder Institute, SA Climate Ready Report: goyderinstitute.org

Did you know?
• A 2005 study found that the average Australian uses 

341,000L of water per year – equivalent to around 8 backyard 
swimming pools8.

Other important concepts:
Virtual/embedded water – the total volume of water 
used in the production of a consumer product, including 
during processing, packaging and transporting.

Rainfall variability –the degree to which rainfall varies 
across an area or over time, an important characteristic 
of climate.

Water sensitive urban design – engineering and 
planning features, such as raingardens, swales and 
green roofs, which improve stormwater quality, decrease 
runoff and improve urban amenity using rain water.
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