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National Water Commission Professor Peter Cullen Eureka Prize 

for Water Research and Innovation  
 

Winner: Quentin Grafton, Hoang Long Chu, Tom Kompas and Michael 

Stewardson 
 
 

River Flow Model Tests the Water for Farms and Planet 
 australianmuseum.net.au/eureka 

 
It is the great challenge of modern river management: how much water can be 
removed for agricultural irrigation without jeopardising fragile ecosystems? 
 
Farming which relies on irrigation in the Murray-Darling Basin generates about $5 
billion a year, but it comes at a cost to the environment. Decision-makers will soon be 
able to use a dynamic river flow model at the start of an irrigation season to help 
determine two key measures: the optimal amount of water to be extracted by 
irrigators and the right volumes to be released for the environment. 
  
The model has been developed by Professor Quentin Grafton, Dr Hoang Long Chu 
and Professor Tom Kompas from the Crawford School of Economics and 
Government at the Australian National University, and Associate Professor Michael 
Stewardson from the Department of Infrastructure Engineering at the University of 
Melbourne.   
 
For their research into maintaining the resilience and health of river systems, the 
team has won the 2011 Eureka Prize for Water Research and Innovation. 
 
The prize is part of the Australian Museum Eureka Prizes, the most prestigious 
awards in Australian science. The winners were announced last night at a star-
studded evening for the country’s most inspired minds. 
 
‘The Eurekas’, as they are fondly known, have become the most coveted science 
awards in this country. Every scientist knows a ‘eureka’ moment comes after 
decades of singular dedication, deep inquiry and rich collaboration. Receiving an 
Australian Museum Eureka Prize is regarded as a pinnacle achievement for any 
Australian scientist. 
 
“The team working under Professor Grafton addresses one of the most contentious 
issues on Australia’s environmental agenda – the trade-off between water use for the 
environment and water use for agricultural productivity,” says Frank Howarth, 
Director of the Australian Museum. “Perhaps even more importantly, their work can 
be applied to any river system in the world, meaning their research is of global 
significance.” 
  
While agriculture is flourishing in the Murray-Darling Basin, about 16,000 farms 
account for approximately 90 per cent of the total fresh water consumed in the Basin. 
Peak river flows associated with flooding have reduced in size and frequency, and 
annual water flows out to sea are at about 40 per cent of natural levels. 
 
In balancing the needs of both agriculture and the environment, Professor Grafton’s 
team’s river flow model determines optimal water allocation by factoring in the level 
of water in storage, the state of current and past weather, and the time since the last 
flooding and its effect on the environment. The amount of water permitted for 
irrigation extraction and environment releases is then calculated to maximise ‘social 
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return’, taking into account net profits from irrigated agriculture and the environmental 
impact of what the researchers describe as a ‘drought cost’. 
 
The model has been calibrated to the Murray River and data collected reveals some 
significant findings, including the fact that ‘pulse‘ or artificial flooding is an optimal 
way to deliver valuable environmental flows. The research also shows that a modest 
water reallocation from 2001-09 would have given less water to irrigated agriculture 
and more to environmental flows; in turn generating between $500 million and $3 
billion in economic benefits. 
 
The model is the first in the world to allow decision-makers, in real time, to allocate 
water while considering the state of the river system. 
 

The National Water Commission Professor Peter Cullen Eureka Prize for 
Water Research and Innovation is awarded to an individual, team or 
organisation for research and innovation that has made or has the potential to 
make an outstanding contribution to the sustainable use and management of 
Australia's water resources. 
 

 
More information and Eureka teaching resources can be found at 

www.australianmuseum.net.au/eureka. 
 

Media please contact Katie McMurray, KatieMac Publicity, 
0422 590 321, katiemacpr@bigpond.com 

 

 

 
  


