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Overview

ÅThe current drought in the historical context

ÅClimate change projections

ïRainfall and runoff

ïWater availability

ïUse under current water sharing arrangements

ïImpacts on end of system flows



Natural flow to the sea



Growth in storage capacity & diversions

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

V
o
lu

m
e
 (

G
L
)

Capacity major storages

Average annual flow of all rivers (without-development)

Average natural flow to the sea

Total surface water diversions



Flows over the barrages



Reduction in Barrage flows

ÅNatural flows at barrages

ï1895 ï2006 12,200 GL/yr

ï1987 ï2006, 86% of long-term average 10,550 GL/yr

ï2002 ï2006, 46% of long-term average 5,570 GL/yr

ÅWith current development/sharing

ï56% reduction over 1895 ï2006 (111 years) 5,090 GL/yr

ï62% reduction over 1987 ï2006  (20 years) 4,000 GL/y

ï96% reduction over 2002 ï2006 (5 years)220 GL/yr



Percent difference in rainfall and runoff



Change (mm) in rainfall and runoff



Southern MDB Rainfall



Southern MDB Runoff



Is this just drought or is it global warming?

ÅDecline in Autumn rainfall

ïProbably linked to intensification of sub-tropical ridge

ïDecrease in frequency of La Nina events

ïBoth consistent with global warming predictions

ÅOther changes observed in climate system which are 

consistent with global warming predictions

ïMore extreme and earlier than expected

ÅHowever, similar changes are known to occur as a 

part of decadal scale climate variability



Recent climate: reduced autumn rainfall
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Recent climate: reduced autumn runoff
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1997-2006 -13 % -39 %

1937-1946 -14 % -22 %

1895-1904 -11 % -31 %



Best conclusioné

ñIt is likely that climate change is contributing 

to the current drought both through 

increased temperatures and a shift in rainfall 

drivers towards a phase associated with 

lower rainfall in the southern MDBò

Accurate quantification of this contribution remains 

a difficult and ongoing research issueé



Percent changes in runoff by 2030



Percent changes in runoff by 2030 
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Median 2030 streamflow reductions



Dry extreme 2030 streamflow reductions



Streamflow reduction due to diversions



Impact of climate by region

Å MDB: median impact is an 11% reduction in available water

ï ranges from 2% to 21% reduction across regions

ï ~2500 GL/year across MDB on average

Å Consequence under current water sharing arrangements is a 4% 

reduction in surface water diversions

ï ranges from 1% increase to 11 percent decrease across regions

ï ~450 GL/yr across MDB on average
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Change in diversions in dry years
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Impact sharing ïmedian 2030 climate
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Flow over the barrages ïno diversions



Flow over the barrages ïcurrent sharing



End of Basin flows

Å Total flow at the Murray mouth reduced by 61 percent

Å Flow ceases 40 percent of the time compared to 1 percent of the 

time in the absence of consumptive use

Å Severe drought inflows to Lower Lakes (<1500 GL/year)

ï Never under without-development conditions

ï 9 percent of years at current development with historical climate

ï 13 percent of years under median 2030 climate

ï 33 percent of years under dry extreme 2030 climate

1895 1915 1935 1955 1975 1995



Conclusions

ÅWe are in a severe drought which can be partly 

attributed to climate change

ÅThe recent period very low flows over the barrages is 

a result both of drought and surface water diversions

ÅCurrent water sharing arrangements would transfer a 

disproportionate fraction of the impact of anticipated 

climate change to the environment

ÅThe new Basin Plan will set sustainable diversion 

limits on all water resources considering the range of 

possible future climate conditions
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WATER FOR GOOD
Ensuring South Australiaôs

Water Future to 2050

Robyn McLeod

Commissioner for Water Security



ÅWater for Good is a comprehensive, robust plan for 

South Australian water security to 2050

ÅThe plan incorporates 

ïfuture supply demand scenarios

ïdiversity of supply

ïadaptability in planning

ïlegislative, regulatory, and pricing reform 

ïeducation and community awareness

ïinnovation and increasing opportunities for 

competition 



Greater Adelaideôs water 

supply from all sources by 2050



Drinking water mix by end 2012



Moving towards a 

óWater sensitive Stateô



The Challenges of 

Supply  / Demand 



Supply & Demand Drivers

Supply

ÅStep change decline in inflows to Murray Darling Basin 

and reservoir inflows, and aquifer recharge rates

ÅForecast increased temperatures and continued decline 

in inflows of up to 41% in Mt Lofty ranges and increased 

evaporation due to climate change

IPCC A2 and B2 emission scenarios



River Murray System Inflows



River Murray System Inflows



Annual Mt Lofty Ranges 

reservoir inflows 1892 - 2006



Climate variability over 

100 years



Heat Island Effects

Å Direct correlation between temperature 
and water use.

Å Above 30ÁCelsius, water use rises 
dramatically.

Source: Rebekah Brown



Greater Adelaide projected 

population growth to 2050



SAôs employment growth 

1999 ï2009



Water availability in any given 

year incorporating 100Gl 

desalination & no further action



Supply & Demand Actions

Supply

ÅExpand Adelaide Desalination Plant to 100 GL/a

ÅIncrease stormwater harvesting & recycling to 20 GL by 

2013, 35GL by 2025, and 60GL by 2050 for Greater 

Adelaide and 75 GL for the State

ÅIncrease wastewater recycling to 75GL across the state 

by 2050

ÅSave 50GL than would otherwise have been used in 

Greater Adelaide by 2050 

ÅProtect our existing surface and groundwater resources



Supply & Demand Actions

Demand

ÅRange of water wise measures aimed at conserving 

water and using it efficiently in the home and business 

level eg rebates, planning regulations, design standards, 

efficiency programs, loss management, user education

ÅPricing and legislative reform to better reflect true value 

of water



Water availability in any given 

year with measures outlined in 

Water for Good



Total available water supply

for Greater Adelaide



Water for Good Actions



Rain, Rivers, Reservoirs and 

Aquifers - Actions

The River Murray

ïBasin Plan

ïCritical water needs

ïMurray Futures

ïAcid sulfate soils

ïSalinity

Actions that address:



Rain, Rivers, Reservoirs and 

Aquifers - Outcomes

ÅThe entire length of the River Murray is a healthy, 

working waterway that continues to provide critical 

human needs water for Adelaide and regional South 

Australia, irrigation requirements and water for the 

environment

ÅAll of South Australiaôs natural water resources ï

surface, ground and watercourses ïare managed within 

sustainable limits

ÅAs a last resort, build Pomanda Weir, to protect the 

drinking water of the 1.2 million people below lock one 



Rain, Rivers, Reservoirs and 

Aquifers - Outcomes

ÅDrinking water catchments are adequately protected

ÅThrough actions undertaken to secure future water 

supplies, any further expansion of storage capacity 

within the Mount Lofty Ranges will not be needed until at 

least 2050. However, our adaptive planning framework 

will review this option by 2025



Rain, Rivers, Reservoirs and 

Aquifers - Actions

Water Allocation

ïQuicker and more adaptive water allocation 

planning process, including interim Water 

Allocation Plans

ïContinue to unbundle water rights

ïManaging non-prescribed water resources

ïBaseline understanding of the state of our water 

resources, as we adapt to climate change 

Actions that address:



Rain, Rivers, Reservoirs and 

Aquifers - Actions

ÅEstablishing agreed 

environmental water 

quality targets

ÅMount Lofty Ranges 

Watershed priority areas 

policy

ÅProtecting drinking water 

catchments

Actions that address:



Desalination - Actions

ÅExpand the Adelaide Desalination Plant from 50 GL/a to 

100 GL/a

ÅFirst water by end of 2010 and full capacity by end 2012

ÅPowered by renewable energy 

ÅDesigned to operate at varying flow rates

ÅDesign & timing of interconnectivity between the south 

and north networks to fully utilise capacity being 

investigated



Adelaide Desalination Plant



Other Key Desalination Actions

ÅSupplement Eyre Peninsula's water supply with 

desalination, subject to site and environmental 

investigations

ÅFinalise a state-wide desalination policy to guide the 

identification of future sites

ÅInvestigate groundwater desalination plants in regional 

towns where salinity is an issue



ÅSA national leaders in stormwater recycling

ÅLeads nation in rainwater tank ownership

ÅStormwater harvest capability in Adelaide

ïoperational schemes ïmore than 6 GL/a

ïwill more than double stormwater harvesting by 2013

ïpredicted ultimate yield ïabout 60 GL/a

ÅInformed by Urban Stormwater Harvesting Options 

Study developed by Stormwater Management Authority 

Stormwater Recycling - Actions



Potential 

Stormwater 

Harvesting 

sites



Stormwater recycling- Actions

Outcomes

Å2013 ïcapable of harvesting 20 GL/a in Greater 

Adelaide for non-drinking purposes

Å2025 ïup to 35 GL/a in SA for non-drinking purposes

Å2050 ïup to 60 GL/a in Greater Adelaide and up to 15 

GL/a in regional SA

ÅBid to Commonwealth for funding $145 million in 

projects in partnership with state and local 

government lodged 30th June



Using water wisely is essential for ensuring 

affordable,  healthy, safe and reliable water supplies 

Water restrictions have been effective in reducing 

demand for reticulated water to allow us to cope with 

unprecedented water shortages, but will not be a 

long term measure. 

Using & Saving Water



Water consumption changes 

for Greater Adelaide



Average annual residential

water use



Household water use split 

pre and post water restrictions


