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A shallow view of stream water contributions?

 Many conceptual models of 
stream flow generation include 
only surface runoff and shallow 
soil flow above an impermeable 
bedrock – i.e. no groundwater.

 If groundwater is considered, it 
is often from a homogenous, 
shallow system.

 The role of deeply-circulating 
regional groundwater discharge 
has largely been unexplored.

 Recent work e.g. - Gleeson & 
Manning, 2008,  Frisbee et al., 
2011 and  Gardner et al., 2011
have shown that regional 
discharge can play a significant 
role in river systems. 
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Why do we care?
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The Drought Continues…
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And Continues
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Why do we care about deep groundwater?

 Regional groundwater storage 
provides the buffering 
capability during long term 
drought
 Critical flowpaths for the long 

term existence of groundwater 
dependent ecosystems

 Prediction of stream flow under 
climate change

 Crucial knowledge for proper 
management at the watershed 
scale
 Have to extend the boundaries 

of co-management of the 
resource

 Prediction of long term fate of 
deeply sourced contaminants
 Released – energy production
 Stored – CO2 and Used Nuclear 

fuel
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How can we separate local and regional 
groundwater discharge?
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A Trip Around the Outback
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Fitzroy River, north Western Australia
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Sampling
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Fitzroy River, north Western Australia
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4He in the Fitzroy River – (Gardner et al 2011,   
WRR)
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Regional Fraction
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Daly River
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Daly River Sampling Results
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Murray-Darling Basin
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4He vs. CFC-12 in the Dumaresq
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Namoi River – Temporal changes
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Conclusions
 Elevated terrigenic helium has 

been observed in river water and 
shallow alluvial aquifers in several 
catchments around Australia.

 Clear indication of regional 
groundwater discharge to shallow 
alluvial systems.
 Groundwater with apparent ages 

in excess of 1000 years.

 Management implications.

 We can calculate regional 
discharge and separate regional 
fraction.
 Regional discharge is very hard to 

measure.

 We can see temporal changes in 
the gw/sw interactions.

 If we had not “looked” for old 
water, we never would have seen 
it!
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Thanks…
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Daly River sampling - photo by Dr. Brian Smerdon CSIRO Land and Water
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