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Their impact on global economics, society and the environment 
is profound. Most major countries of the world have a national 
carbon dioxide (climate) policy and a national water policy, 
and billions of dollars are being invested annually to implement 
them …

   … all because of two puny molecules whose molecular 
weights are less than those of sugar, soap and salt! 

As a student I learned that carbon dioxide and water were 
fundamentally connected via photosynthesis — the process by 
which plants take in CO

2
 and release oxygen back into the air 

so they can grow and we can breathe. 

But now I see a far more difficult linkage for us to unravel: 
that is, the linkage emerging between carbon dioxide (climate) 
policy and water policy. Here are two examples to help better 
illustrate this nexus. 

1. Plantation forests
Under the Kyoto Protocol and Australian counterpart 
programs, CO

2
 sequestered in trees planted since 1990 can be 

included in emissions-trading schemes. The carbon credits thus 
created can be sold to offset CO

2
 emissions. With a national 

policy position aiming to significantly lower our greenhouse 
gas emissions, there would appear to be a good economic and 
environmental argument for expanding Australia’s plantation 
forestry estate.

At the same time, Australia’s major national water policy 
statement, the National Water Initiative, raises the possibility 
that plantation forestry must hold a water licence to intercept 
local rainfall and run-off. The prospect of increased costs of 
establishing and operating plantation forests is clearly a matter 
of significant concern for the forests and wood products 
industry. It must also increasingly be a matter of concern 
for those who are setting government policy on carbon  
and climate.

We have one government policy encouraging tree planting, 
while another may be making it more expensive.

2. Hydro-electricity
Hydro-electric power (HEP) is promoted world-wide as a green 
renewable energy source, free of significant CO

2
 emissions. 

Hydro-electricity provides under 10% of our national power 
consumption, although in Tasmania it accounts for 90%.

Big international projects, such as the Chinese ‘Three Gorges 
Dam’ project, are heralded for their positive contribution to 
reducing CO

2
 emissions. The Three Gorges Dam will generate 

around 20,000 MW of hydro-electric power, equivalent to 
that produced by burning 31,000,000 tonnes of coal per year. 
Compare that to Australia’s biggest HEP project, the Snowy 
Mountains Scheme, which generates 3,800 MW at most. 

Australia does not have very many suitable sites for new large 
hydro-schemes, though it does have many possible sites for 
‘small and micro’ plants (under 10 MW capacity). So we might 
expect that government climate policy advocates will begin 

strongly promoting small HEP 
schemes on Australian rivers. 
They are clean and green after 
all, aren’t they?

But as we know, big HEP 
projects, and the big dams 
they need to make them work, 
create enormous environmental 
and ecological problems. Small 
projects tend to be ‘run of river’, 
not requiring large upstream 
dams to provide reliable water 
volume and head. Nevertheless, 
even the smaller weirs that they 
require can impact significantly 
on a river’s ecological condition.

So here is another vexed connection. Our national water 
policy states that we should be maintaining and improving the 
health of Australia’s rivers. Yet climate policy, taken at face value, 
seems to tell us that all renewable energy sources are good, 
and hence HEP dams, large or small, should be encouraged.

I fully appreciate that the world of government policy, including 
the people that write and implement it, is nowhere near as 
simplistic as I am implying it to be. I am sure that there are 
many people far wiser than me contemplating this ‘wicked 
nexus’ between climate policy and water policy. But, as yet, I 
don’t hear too many of them talking about it publicly. 

This nexus may be solvable by some simple tweaks to the 
respective climate and water policies, supported by some 
appropriately clever regulations and implementation guidelines. 
But then again, it may not. 

A developed country like Australia might have the economic 
freedom to deal with this issue, but what about other countries? 
Try telling the 1.3 billion people of China that HEP dams are 
bad for the environment. What is their alternative — nuclear? 

This is not a question that can be pondered over for years. 
China already has over 100,000 small or micro-scale HEP plants, 
and the number is growing. But the country’s energy demands 
are simply sky-rocketing. When the Three Gorges Dam was 
first proposed in the 1980s it was expected to provide 10% 
of China’s electricity needs. Today it provides only 3%. Yet the 
project has as many turbines as were originally planned. 

What about the Ethiopian Highlands villagers who still have no 
electricity, and have to walk kilometres every day to cart water. 
Try telling them they may not build hydro-dams on the Blue 
Nile because they are bad for the environment. 

As I said, there is a very wicked nexus between these two 
seemingly innocuous little molecules, CO

2
 and H

2
O. Let’s hope 

we can get the policy chemistry right here, and around the 
world.  We need the right balance because there is too much 
at stake to get it wrong. 

Professor Gary Jones
Chief Executive, eWater CRC

... getting the policy chemistry right

Today, the two most influential molecules on the planet are CO
2
 and H

2
O  

— carbon dioxide and water. 
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This is the first issue of eWater CRC’s magazine, H2O.thinking 

FOR mORE INFORmATION, PLEASE vISIT www.ewatercrc.com.au 
OR CONTACT info@ewatercrc.com.au

H
2
O.thinking takes a thoughtful look at developments, 

solutions, and issues current in the Australian water industry, 
from a range of viewpoints. 

Our articles come from people across the water industry 
and water science.  There is comment, and you can also read  
about new knowledge — and particularly tools — that 
eWater CRC is funding and assembling to help in planning,  
management and policy-making for sustaining Australia’s  
water resources.

Several features in this Winter 2008 issue of H
2
O.thinking  

look at aspects of climate change and water. Up front,  
Professor Gary Jones, Chief Executive of eWater CRC, 
comments on the complexities of policy for contradictory 
needs in relation to climate change and water. 

You can read about the latest research-thinking on  
hydroclimate (p10), and on drought refuges in rivers  (p12), 
(Hydroclimate deals with aspects of climate that relate to  
water resources.) eWater’s new tool WaterCAST — an 
offspring of software developed in the CRC for Catchment 
Hydrology — is described on p7.  WaterCAST is a framework 
or platform designed to help in decision-making and managing 
water catchments in the face of changing climate, land-use 
or other factors. And if you are interested in another way  
to manage water restrictions in urban areas, do read Water 
Rewards: a new approach to water saving, in our H

2
O.business 

section (p18).

Stateview will be a regular feature of H
2
O.thinking — giving 

an overview of the water scene across Australia. In this  
Winter 2008 issue, we hear about NSW and ACT from the 
viewpoints of the Dept of Water and Energy in NSW, and 
Environment Protection and Heritage in ACT. 

Leading water-thinker, Professor Peter Cullen AO FTSE,  
who died in March, is remembered in this issue of  
H

2
O.thinking. It could be said that eWater CRC only exists 

in its present form because of the influence of Peter in  
the former CRC for Freshwater Ecology. We pay tribute  
to him and his words. 

All CRCs have a role in training postgraduate scientists 
and managers for their industries. eWater is no exception.  
Read about Jeremy Groves’ fascinating study of seed  
dispersal by rivers — potentially valuable for people restoring 
riverbank vegetation. 

Are you aware of the Catchment Modelling Toolkit? eWater 
CRC manages and supports this web delivery system for 
water management software. In this issue, we give you  
some background, and advertise upcoming training courses. 

I hope you find these articles, and more, in H
2
O.thinking an 

interesting addition to your reading.

Ann Milligan

What & who is 
eWater CRC ? 

eWater CRC is a water-focused cooperative research centre funded by 45 Australian water organisations — our partners 
— and the Commonwealth Government. eWater CRC is building the next generation of software and decision-tools for 
the water management industry, in rural and urban and peri-urban Australia. Our people are professional researchers and 
water-industry specialists from both public (e.g. government agencies) and private organisations.

eWater is a cooperative joint venture which brings together employees of our partner organisations to work collaboratively 
for the partners’ shared goals. eWater CRC is led, coordinated and supported by an Executive, administrative and 
communication group at Centre office in Canberra. 

Topics vital to eWater CRC include, in no particular order: water supply systems in rivers; water catchments both upland 
and lowland; hydroclimate; urban systems, such as in metropolitan and peri-urban areas; groundwater systems, especially 
those near the ground-surface; environmental water allocations and their effects; and the ecological condition of river 
systems, including floodplains and their wetlands.
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EWATER MOVES TO A NEW ADDRESS...
1ST SURFACEWATER–GROUNDWATER INTERACTIONS WORKSHOP... RESEARCH HIGHLIGHTS

1st Surfacewater–Groundwater 
Interactions workshop  
Introduction to Modelling Approaches

A 3-day course on interactions between surfacewater and 
groundwater, to be held 24–26 September 2008, in central 
Sydney, NSW. 

Presenters include: 

Ian Jolly (CSIRO & eWater CRC)•	
 David Rassam (CSIRO & eWater CRC)•	
Peter Cook (CSIRO)•	
 Adrian Werner (QNRW & eWater CRC)•	
Rick Evans (SKM)•	
Bryce Kelly (UNSW-WRL) and•	
 Glen Walker (CSIRO & eWater CRC). •	

Details of the course, cost and registration are at: 

www.groundwater.com.au/short-courses.html

New address for eWater main office
The main office of eWater CRC (eWater Ltd) moved to a new 
address in March. Though still on the grounds of University of 
Canberra, we are now in a groundfloor area of the Innovation 
Centre, which is on University Drive (south arm). For a map, 
see Google Earth (type eWater CRC into ‘Businesses’), or visit 
www.ewatercrc.com.au/about/locations.html 

Please alter our mailing address in your records. It is now: 

 eWater CRC,  
Innovation Centre,  
University of Canberra,  
ACT 2601 

Telephone and email address remain unchanged: 

02 6201 5168

info@ewatercrc.com.au

Research Highlights
The latest issue of the series ‘eWater Research Highlights’ is 
now available. The July 2008 issue outlines (i) a next-generation 
irrigation model that aims to describe both the biophysical 
factors affecting water demand, and irrigator decisions on 
managing their enterprise. Also highlighted this month: (ii) 
software aspects of estimating and modelling uncertainty, such 
as uncertainty about water inflows to reservoirs.

If you would like to be added to the email-distribution list for 
Research Highlights, please contact: 

info@ewatercrc.com.au

All issues are also available at:

www.ewatercrc.com.au/Research_Highlight

news
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For around 40 years Professor Cullen worked in water science — especially water quality and catchment  
management — contributing significantly not only there but also, in later years, to science policy and management, 
environmental education and higher education. And his major awards from 1988 onwards show how much this 
was recognised and appreciated, culminating in 2001 in the Prime Minister’s Prize for Environmentalist of the Year, 
and in 2004 in the Naumann-Thienemann Medal of the International Limnology Society, and his appointment as an  
Officer of the Order of Australia.  At his death, Peter was a National Water Commissioner. 

As Chief Executive of the CRC for Freshwater Ecology (CRCFE) — a forerunner of eWater CRC — from 1991 
to 2002, Peter Cullen was influential in developing and leading multi-disciplinary collaborative research, focused on 
solving particular environmental problems. During that time, Peter was also a representative on, or chaired, numerous 
important local, Australian and international advisory boards and committees for natural resources management. 
He also served as Dean of the Faculty of Applied Science at the University of Canberra, and on many other higher  
education and university committees.

Peter promoted the need for water quality management to start in the catchment, based on his own studies and the 
integrated work of scientists in CRCFE. He was very keen to develop understanding of environmental allocations for 
rivers and wetlands. 

In recent years, Peter had become widely recognised via appearances on TV, on radio or in public forums, where 
he championed rivers, the landscape, and sensible courageous management of water, in clear language we could all 
understand.

He was responsible for developing new models for knowledge-exchange via scientists who are also skilled communicators 
working as knowledge brokers, and his own straight-talking informed water agencies, communities 
and research institutions as well as federal, state and territory governments on water issues. 

But Peter’s own opinion of his achievements was expressed thus, in 2002:

“I believe my biggest personal contribution  
has been in the delivery of knowledge.”

Sadly,  Australia’ s water users, decision-makers and scientists lost the leadership,  
far-sightedness, intellect, direct-speaking, and friendship of Professor Peter Cullen AO FTSE  
when he died on 13 March 2008. 

We shall greatly miss Peter’s vision and commitment to making a real difference to the  
effective management of the Australian water environment.  

Remembering

Here are some excerpts from Peter Cullen’s columns  
in the CRCFE magazine ‘Watershed’, 1996–2002. 

For the complete columns, see:

www.ewatercrc.com.au/about/history

H20.thinking winter 2008
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On using and managing thinking and 
knowledge for common ends:

Landcare and catchment management have shifted the power 
from large government agencies who were unable to look at 
the whole system other than the bits in their jurisdiction, to 
a situation where the community is starting to provide the 
integrated thinking the professionals have failed to deliver.  
The professionals are now seen as providers of bits of the 
jigsaw … It is no longer good enough to do things within the 
narrow perspective of an agency or even a State when our 
actions have wider ramifications, and other players in the water 
business have the capacity to point out our shortcomings. 
(DECEMBER 1996)

We have learned much over the last 20 years about the special 
features of environmental conflicts, and we are developing new 
ways of resolving them. There are six principles emerging: 

 All the players and interests need to be actively involved. •	
 Knowledge needs to be shared.•	
 There needs to be some process to •	
manage negotiation to avoid stalling 
and stalemate.
 A good solution will meet everyone’s •	
needs as much as possible. 
 People often have different needs that •	
must be identified.
 The solution needs to be clear and well-•	
documented so that it is not challenged 
later by someone who thinks they might 
gain a greater advantage.

It is also a mistake to assume there is a fixed amount of water 
to fight over. One person’s wastes may be another person’s 
resource. (OCTOBER 1997) 

Better knowledge is fundamental to better decision making, 
and it needs to be available to all. It also needs to be good 
enough for us to make reasonable predictions on how systems 
will respond if we implement changes. Knowledge will not, 
however, help us decide whether those changes are socially 
acceptable. We invented politics to deal with those sorts of 
value judgements. (OCTOBER 1997)

The science community has a responsibility to contribute 
to the national process of decision-making. It’s up to us to  
provide information and advice and we need to understand 
politicians and the political process better if our advice is to be 
heeded and acted upon. (SEPTEMBER 2001)

It is clear that issues like environmental allocations, measuring 
river health and salinity targets will be with us for some time. 
It is likely that biodiversity in freshwater systems will become 
a greater issue, and provide a focus on introduced pest species 
as well as conserving natural river systems. The need for 
integrating decision-making tools is also clear. These issues 
will require sustained effort, and we are going to have to keep 
building the intellectual capacity to address them. (JUNE 2002)

On catchment and water management:
The first step towards sustainability must surely be to ensure 
that our rivers and streams suffer no further damage. … 
Moving towards sustainability for urban rivers requires both 
planning and management. …  Integration is the key to achieving 
sustainability. We have clearly demonstrated that treating each 
symptom in isolation does not work, and indeed compounds 
the problem. (JUNE 1997)

Water has to be used efficiently. Every litre of water diverted 
from a river has an impact on the ecosystem. Efficient use of  
the water we divert will allow us to continue to enjoy the 
benefits of consumptive water use whilst minimising the 
environmental impacts of these diversions. To ensure water 
is used efficiently, it needs to be sold at prices that discourage 
waste. Water allocations and charges should be based on the 
actual volume of water extracted, rather than simply permission 
to pump …. Water trading promotes water conservation 
because saved water can be sold. (NOVEMBER 1999)

There is no excuse for repeating past mistakes. When assessing 
water resources it is essential to look at the whole catchment. 
All water must be considered:  that in the channel, that 
moving occasionally over the floodplain, and the groundwater.  
The downstream impacts on estuarine and coastal systems 
must be part of any comprehensive assessment. Assessment 
has to consider the ecological impacts of transferring water 
between basins, which introduces biota from one river basin 
to another. …. Water diversions impact throughout a river 
basin; they do not stop for State borders. (NOVEMBER 1999)

We need well designed and operated monitoring and 
assessment programs that provide publicly available data on 
river flow, water quality and ecological condition of rivers and 
their floodplains and wetlands. The data must be interpreted 
and made available in a timely manner to help inform all 
stakeholders. (OCTOBER 2000)

We now need to move beyond rivers to catchments.  
We know what has to be done. Regional targets have to 
be agreed… . The strong community-based planning that 
has developed under the Natural Heritage Trust needs to  
address these regional targets using the best available  
technical information … . The plans need also to include 
state and national priorities in a way they have not yet done.  
When approved, block funding should be approved to 
implement them. (OCTOBER 2000)

The floodplain is an integral part of the river, even though 
it only connects to the river occasionally. … Floodplains 
and their rivers are single ecological units that give great 
wealth to society. If we do not manage them wisely we risk 
destroying the lifeline upon which this country has prospered.  
(NOVEMBER 2001)

We now appreciate that healthy rivers require an adequate 
flow regime, adequate water quality and appropriate habitat. 
If all these things are adequate then we commonly have 
healthy biological populations of fish, invertebrates and birds. 
(NOVEMBER 2001)

own wordsIn his 
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“Catchment management” 
– easy to say, but how does a 
catchment or resource manager 
make responsible land and water 
management decisions for a whole 
catchment, its water quality and 
quantity, its numerous land-uses 
and interest groups?

WaterCAST
WaterCAST
a step forward  
in catchment 
modelling

H20.solutions

The short, and perhaps obvious, answer is that catchment managers nowadays call 
on the number crunching and integrative capabilities of computer models to help 
them deal with the complexity of their task. This is where eWater CRC’s suite of 
catchment models can help.

One of these tools, E2, was originally developed to help deliver to managers the 
capability to assess the hydrologic impacts of management decisions at a whole–
of–catchment scale. Now, with the construction of WaterCAST (the Water and 
Contaminant Analysis and Simulation Tool), we see the next stage in the steady 
evolutionary development of the software.

“The intent of WaterCAST is to provide managers of predominantly rural catchments 
with the capability to make informed decisions as to how changes in catchment 
management influence the quantity and quality of runoff to receiving waters,” says 
project leader Dr Phillip Jordan of eWater CRC and Sinclair Knight Merz Pty Ltd.  “It 
is especially helpful for looking at water balance and for managing the factors affecting 
movement of sediments, nutrients and salts across catchments and in streams.”

A flexible structure
“WaterCAST differs from most catchment models in that it does not have a fixed 
structure and set of algorithms. It is actually a flexible framework that requires the 
user to consider and select a combination of models best suited to the problem 
at hand. So the user builds the specific modelling tool he or she wants according 
to the level of complexity appropriate to the problem and the available data and 
knowledge,” says Jordan.

So with WaterCAST you can build customised models that are useful for evaluating 
water flows and accompanying loads and concentrations of sediments and nutrients 
under a range of scenarios. The scenarios — which the user defines and then runs on 
the model — may include actual or planned changes in land use or land management, 
and take into account rainfall variability and climate change.

The tool is designed to operate best on unregulated rural and urban-fringe upland 
catchments, ranging from just 1 to 5000 km2 in area — ‘backyards to basins’.  And  you 
may have tens to hundreds of sub-catchments.

Catchment managers and other stakeholders made it clear to eWater that, while 
there are many specific models available, they needed software to assist in integrated 
management across whole catchments.

H2O.thinking
Winter Issue 2008



Accordingly, WaterCAST is designed to allow users to select 
and link component models from a range of options. Informed 
and appropriate use of WaterCAST will then produce whole-
of-catchment modelling solutions. See the box opposite for 
some background on catchment modelling approaches.

One can use the framework, for instance, to test scenarios 
and evaluate potential outcomes, in terms of the quantity 
and quality of stream water, for situations such as alternative 
land uses, climate variability, climate change and groundwater 
impacts. How does it do this?

Look under the bonnet of the WaterCAST beta model and 
you’ll see that the main model structure is ‘node-link’, which 
means that sub-catchments feed water and material influxes 
into nodes (points), from where they are routed or processed 
along links (representing streams or storages). Sub-catchment 
processes are modelled by combinations of up to three 
processes, namely runoff generation, constituent generation 
(sediment etc.) and filtering. The user selects from alternative 
models for each of these processes. For more information

Luke mcPhail 
info@ewatercrc.com.au 
www.ewatercrc.com.au

In this way, depending on the component models selected or 
any ‘plug-in’ models used, WaterCAST supports prediction of 
water flow and associated loads of sediment, nutrients and salt 
at defined points in a river network, operating down to daily 
steps and over months to decades.

While E2 has been proving its worth in management of a range 
of catchments in Australia and overseas, the WaterCAST 
successor has been road-tested in several states. Users’ 
feedback enabled eWater modellers to adjust and refine the 
tool to the point that the beta version is now approaching 
release to partner organisations and other interested users.

New features
Features of WaterCAST that distinguish it from E2 include:

 stabilisation of the modelling engine to handle larger •	
data sets and projects; this will allow users to broaden 
the scope of their applications; 
 addition of a range of data pre-processing and analysis •	
tools;
 development of a plug-in capability, to support advanced •	
integration of compatible components from within a 
range of Catchment Modelling Toolkit products, such 
as the 2CSalt model and the SedNet style ‘Contributor’ 
plug-in — a reporting tool for viewing the contributions 
of a particular constituent to areas of the catchment;
 the new filtering tool that allows batch application of •	
parameters to ‘region’ maps, which will save time in 
setting up and running multiple scenarios;
 the new Project Explorer and Recording Manager which •	
provides a professional Graphical User Interface that 
allows users to record and view a wider range of output 
combinations and, provides a tool for unit conversions 
and generation of common statistics.

It is envisaged that WaterCAST will continue to evolve  
over time.

“Ultimately, WaterCAST will provide an integrated set of 
software tools and database routines for practical use in 
the water industry,” says Jordan. “It will serve as a means of 
assessing the impact of changes in land use on runoff and stream 
water quality and quantity and a tool for modelling, tracking 
and predicting changes through time. It will be a useful aid for 
estimating uncertainty and forecasting the consequences of 
land use change, climate variability and climate change.”

Look out for further news on 
WaterCAST during 2008.

Fencing protects the water quality of reservoirs

H20.thinking winter 2008
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The role of catchment and ‘white box’ modelling
Modelling tools are not a new concept. They have been in use for more 
than 30 years, but some people still doubt the value of computer modelling 
in catchment management, say the developers of WaterCAST. However, 
they argue that the potential and value of catchment modelling is clear. 

Modelling generally enables:
a quantitative comparison of management alternatives,•	
 assessment of the effectiveness of implemented alternatives,•	
 quantification of the effects of ‘catchment drivers’ such as climate •	
change, land use and even economics,
 the bringing together of stakeholders such as landholders, land •	
managers, engineers and scientists for constructive discussion of 
problems,
clarification of key knowledge or data gaps.•	

“Modelling techniques are often criticised as an elaborate way of answering obvious questions,” says  
Dr Robert Argent, formerly of eWater and now with the Bureau of Meteorology. He uses the example question: 
Why is it necessary to mess with computers when anyone can see that pumping out groundwater will fix the problem of 
rising water tables?

“However, the role of modelling becomes clear when there is some other solution of seemingly equal merit, or the 
actual merit of an alternative requires clarification,” he says. “A model is then needed to simulate the likely effects 
of alternatives in a manner that is consistent with current knowledge. And the need to indicate the most beneficial 
solution is especially clear when limited resources are available.”

Catchment modelling can play an integral part in assessing management actions. By running a model using inputs that 
would have occurred if no action had been taken, the ‘expected value’ of loads can be computed. This is the picture 
(for sediment, nutrient or salt loads) that we would expect to see with no management action. A comparison with 
actual loads provides a basis for quantitative assessment of the performance of management alternatives.

Models can also help with planning for the impacts of catchment drivers. A manager may ask: How will increased rainfall 
variability alter the inflow into reservoir X? Although uncertainty is an inevitable part of natural systems, using computer 
models ensures that the ‘best guess’ of management makes use of current knowledge and science, says Argent.

He also points out that even intangible factors, such as economics, politics and social factors can be integrated, using 
a process that includes both modelling and stakeholder consultation. One can consider this as ‘social process with 
technical input rather than a purely technical exercise’.

These processes, where models are built with the full consultation of interested groups, including farmers and 
managers, have been dubbed ‘white box’ modelling. This is pretty well the approach that eWater takes and it 
represents a way forward in catchment modelling. It encourages acceptance of models, and a high level of usage, and 
provides a rare avenue for transforming a finger-pointing exercise into constructive debate.

WaterCAST

the role of 
catchment 
and ‘white box’ 
modelling
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To make far-seeing management decisions for sustainable water use, you need to predict the impacts of 
climate change on runoff and streamflow. Research is finding good ways of doing this for Australia.

Estimating streamflows
future

Climate change is already affecting 
runoff and hence streamflow in 
Australia’s catchments — as illustrated 
by the dramatic decline of inflows to 
the reservoirs supplying Perth’s water 
since the mid 70s. But how do we get 
a meaningful measure of the future 
impact of changing climate on runoff 
and streamflow in catchments?

Dr Francis Chiew and his colleagues 
at CSIRO and eWater CRC say it  
is important to tackle this question,  
for three main reasons: rainfall and  
water availability are predicted to  
decline over most of southern  
Australia; water resources there are 
already fully committed; and demand 
for water is increasing.

Estimating the impact of climate change 
on streamflow is a two-part process. 
We need to work out what the 
future climate, in particular rainfall and 

potential evapotranspiration, will look 
like, and then estimate how this will 
affect streamflow in our catchments 
and river basins.

Climate projections, such as those 
reported by the Intergovernmental 
Panel on Climate Change, CSIRO 
and the Bureau of Meteorology  
(www.climatechangeinaustralia.com), 
are usually generated by complex 
global climate models (GCMs). 
However, there are uncertainties in the 
climate change projections. We do not 
know, for example, the precise level 
of greenhouse gas emissions in the  
future, nor the sensitivity of global 
warming to increased concentrations 
of greenhouse gases, and the GCMs 
may not agree on the rainfall change at 

a regional or catchment scale. GCMs 
also cannot directly estimate the 
effects of climate change on runoff or 
streamflow.

Hydrologists usually use hydrological 
models to model the likely impact of 
climate change on water resources and 
runoff characteristics. The computer 
model is firstly calibrated against 
historical streamflow data, then made 
to generate future streamflow values 
in response to inputs of future rainfall 
‘data’ reflecting climate change. 

Instead of modelling, researchers can 
estimate the sensitivity of streamflow 
to climate directly from historical 
climate data. 

Rule of thumb for estimating streamflowsH20.thinking winter 2008
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This involves calculating the rainfall ‘elasticity’ of streamflow 
— that is, the proportional change in mean annual streamflow 
divided by the proportional change in mean annual rainfall. An 
elasticity value of 2 indicates that a 1% change in rainfall, say 
due to climate change, results in a 2% change in streamflow.

Dr Chiew has found that as a rule of thumb for practical 
purposes, we can assume a rainfall elasticity of streamflow 
of 2 to 3 in Australia, meaning that a 10% change in rainfall 
(whether an increase or decrease) will lead to a 20 to 30% 
change in streamflow. 

This quick method gives water managers, planners,  
policy-makers and scientists a practical handle on future 
runoff. Rainfall elasticity of runoff tends to be greater in 
drier regions and catchments with low runoff coefficients, 
such as inland Australia, southern Australia and south-
west Australia. Similarly, a 10% increase in potential 
evapotranspiration, another determinant of runoff, will  
lead to a 5–8% decrease in streamflow.

For a more definitive picture, Chiew and his colleagues have 
investigated various ways to obtain future climate data to drive 
hydrological models in order to predict both how climate 
change will impact on catchment water yield and how changes 
in runoff characteristics will affect various water users across 
river basins.

While GCMs do a good job of simulating large-scale synoptic 
processes in the planet’s atmosphere and changes in climate 
due to global warming, they are not quite as adept at predicting 
precise catchment-scale rainfall associated with global 
warming. The solution, says Chiew, is to either use simple 
scaling methods to obtain future (climate-change impacted) 
rainfall and potential evapotranspiration data that can be used 
to drive hydrological models, or to statistically or dynamically 
downscale GCM results to the catchment scale. The  
statistical downscaling methods relate large-scale synoptic 
variables to catchment scale rainfall and the dynamic 
downscaling method runs a higher resolution climate model 
nested within a GCM.

The research team has applied its modelling techniques 
to simulate the impact of climate change on daily runoff 
characteristics and catchment water yield for 5 km x 5 km 
grids across south-east Australia. Currently, the researchers 
are modelling the impact of climate change on water security 
for different users throughout river basins, hoping to provide 
more certainty and confidence in the face of global warming.

These methods are being incorporated into WaterCAST 
(Water and Contaminant Simulation Tool) which eWater CRC 
is building for the water industry.

For more information

dr Francis Chiew  
francis.chiew@csiro.au

Francis Chiew is devising ways to measure the 
future impact of changing climate

“we can assume a rainfall

elasticity of streamflow of  

    2 to 3 in Australia, meaning that 

a 10% change in rainfall  

  (whether an increase or decrease) 

will lead to a 20 to 30%  

             change in streamflow. ”



Where do fish 
  go in a 
 drought ? 

Perhaps if fish could fly, surviving drought would be whole lot easier.  
Flying is certainly helping scientists and river managers understand  
and manage drought, with helicopters being used to fly over hundreds  
of kilometres of river channel looking for isolated pools and waterholes,  
which fish and other aquatic biota are using as drought-refuges. 

In a severe drought, rivers and streams dry up, but fish and 
other freshwater organisms need to survive if they are going 
to be around to repopulate the stream in the next wet period. 
Where do they go?

They take refuge in places that stay adequately wet for months 
or years until the stream reconnects: for example, in pools 
or waterholes within stream channels or on floodplains, or in 
streambed sediments or bank burrows. 

An eWater CRC team led by Dr Nick Bond of Monash 
University is tracking the impacts of drought on inland rivers  
in Victoria and southern Queensland, and learning what it 
is that enables some riverine ecosystems to be better than 
others at re-establishing their populations after drought. Their 
particular focus is on small streams in the Goulburn catchment 
and on the Moonie River.

The information is intended to guide efforts to manage 
refuge habitats to protect (and restore) the resistance 
and resilience of aquatic ecosystems to drought and other  
large-scale disturbances. The team’s findings also feed 
into eWater’s modelling and tool-building activities that  
support catchment management and restoration (for example, 
see WaterCAST,  p7).

“To identify and monitor remnant pools in streams, it’s 
important to adopt a landscape approach,” says Nick. “This is 
because individual pools are sometimes isolated by tens up 
to hundreds of kilometres in the streams we are studying. 
You also need to consider the numerous dams, culverts and 
other barriers along many streams when you’re thinking at a 
landscape or whole-stream scale,” he says. 

When a stream is dry except for remnant pools, local 
landholders might easily see the pools as a source of water 
for crops, stock, or other uses. But extraction of water and  
access by stock can cut a pool’s capacity to support its 
freshwater residents — a problem that could be further 
exacerbated by salinisation, sedimentation, changing water 
chemistry, predator-prey relationships, and non-native species 
such as carp, weatherloach, redfin perch, or alien water plants. 

In the Ovens River, for instance, a separate study* has found 
that the relative abundance of fish species depends on a pool’s 
size and water-depth. The lower the water-level, the greater 
the impact of water temperature, concentration of dissolved 
oxygen, and amount of cover available for species that are prey 
for larger fish or birds.

On-ground survey, Moonie River, Queensland
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“Catchment managers already have strategies for coping with 
the demands on refuges — by fencing off pools, providing 
off-stream water points and removing artificial barriers,” 
says Nick. “Many of these actions are undertaken as part of  
general river health improvement programs, but during 
drought, refuge pools come under intense pressures,  
increasing the need to protect these areas. Whilst individual 
landholders are generally aware of local pools along their 
section of stream, the role that individual pools might play 
to the whole river is not as well appreciated. To address this, 
managers need to know where the refuge pools are, and which 
ones are under threat.”

To help them locate such pools, Nick’s team is conducting on-
ground surveys, supported by aerial surveys from a helicopter 
to gain a landscape perspective — saving travel time. 

The team maps physical features of the streams and pools, 
such as the complexity of the channel (range of depths, 
widths), water quality, distance to nearby pools and hydrology 
(time since last flow etc.). These affect how long the remnant 
waterholes can persist. Using biological surveys the team is 
finding how different species use refuges in different parts of 
the river network. Acoustic tags attached to large native fish 
make it possible to monitor movements between waterholes 
when there is enough flow, and detect effects of weirs,  
culverts and other barriers. To get a picture of what happens 
over longer time periods, the team is using genetic analysis, 
which reveals dispersal patterns of invertebrates and fish 
between pools that are often isolated during drought. 

“During long drought, some fish and other freshwater animals 
in waterholes put breeding ‘on hold’, and even perish, until 
the waters are refreshed by storms or an environmental flow. 
Even where breeding continues, repopulation of many areas 
can only happen once flows return,” says Nick. 

“The more complete our knowledge of patterns of persistence 
and recovery, the better the ability of catchment managers to 
give priority protection to the most pivotal and irreplaceable 
refuges in their restoration programs.”

Further reading
 Bond NR, Lake PS and Arthington AH. 2008. The impacts •	
of drought on freshwater ecosystems: an Australian 
perspective. Hydrobiologia 600:3–16.
 Bond NR. 2007. Identifying, mapping and managing  •	
drought refuges: a brief summary of issues and approaches. 
www.ewatercrc.com.au/drought/downloads

*  Billabongs: refuges or fish traps.  
www.ewatercrc.com.au/drought/downloads

dr Nick bond
nick.bond@sci.monash.edu.au

For more information

“Helicopter’s eye” view of two refuge pools



range. However, native species, such as Casuarina cunninghamia 
(river she-oak) are prevalent in the waterway as well. In 
fact, one four-hour sampling session resulted in over 270  
germinable seeds. 

To understand the distance that seeds disperse in rivers, 
Jeremy has run seed release trials on the Wingecarribee River 
and two of its tributaries. He first surveyed the waterways for 
factors that may cause seed to be deposited, then released 
a batch of recognisable seeds — and a troop of volunteers 
scoured the channels to find where they had settled. 

So how far do seeds move down our river systems? 
“Most seed is deposited close to the parent source, much like 
many children live just down the street from where they grew 
up. However some seeds were found to move as far as 5km,” 
says Jeremy. 

The field data have provided coefficients for a model of fluvial 
seed dispersal, and have been used to test the fit of the model. 
The overall model fit works well. 

“This mechanistic model increases our understanding of seed 
dispersal along rivers and is a tool that can be calibrated to 
different rivers to help predict seed dispersal of both native 
and weed species along waterways,” he says. 

Jeremy is supervised by Professor Richard Norris and Dr 
David Williams at University of Canberra, and Gary Caitcheon 
of CSIRO Land and Water.

As they gaze at a river or 
stream, few people would think 
that thousands of potential 
plants are passing them by. But 
Jeremy Groves, a PhD candidate 
with the University of Canberra 
and eWater CRC, has thought 
about little else for the past 
three years. 

“Despite efforts to research and 
invest in rehabilitation of riverbank 

vegetation, to reverse decades of removing such vegetation, 
we still know little about the dispersal of seeds by water in 
Australia,” says Jeremy. “Yet in-stream seed dispersal is an 
important process, given the discontinuous nature of much 
riparian vegetation and the risk and prevalence of weed 
invasions in our waterways.”

In exploring the dispersal of riverbank vegetation by water, or 
‘hydrochory’ as it is also known, Jeremy has been looking at 
what plant species are moving down our waterways, as well 
as how far they travel. His research is being carried out in 
the Wingecarribee Catchment, in the southern highlands of 
New South Wales. 

Preliminary results have shown that a large amount of 
introduced species, such as Persicaria spp. (knotweed), Rumex 
spp. (dock or sorrel) and  Verbena spp. (purple top), are using 
our river systems as a highway to disperse and extend their 

THIS ISSUE: JEREMY GROVES

For more information

Jeremy Groves
 j.groves@student.canberra.edu.au

Seeding  
our rivers: 

understanding 
fluvial seed  
dispersal

postgrad.studies
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Cotter dam
Image: Cotter dam 

spilling over 

In the news in Australian Capital Territory (ACT) is Cotter 
Dam, the little-used and smallest dam on the Cotter River. At 
present this dam holds 4 GL of water, but water utility (and 
eWater partner) ACTEW Corporation plans soon to enlarge 
it to retain 78 GL, to supply Canberra’s needs. This requires 
the construction of a new dam wall, 50 m higher than the one 
shown above.

Reed beds in the existing reservoir have been part of the habitat 
for the last viable population (in ACT) of the endangered fish 
Macquarie Perch. The beds will be submerged by the greater 
water depth and surface area of the expanded reservoir, and 
new beds are unlikely to establish because the new water-level 
will vary considerably as the water is used. 

To ensure that enlarging the reservoir will not be problematic 
for the fish, five research projects, largely ACTEW-funded, are 
underway. (i) eWater CRC postgraduate student Katie Ryan 
is investigating how the fish use the reed beds, especially in 
relation to predatory cormorants. Also, University of Canberra 
fish-ecologists are researching (ii) whether the fish will use 
artificial habitat instead of reed beds for daytime shelter, 
and (iii) whether additional populations of the fish can be 
established elsewhere. A team at the University of Sydney is For more information

Katie Ryan (project (i))
katie.ryan@canberra.edu.au

mark Lintermans
mark.lintermans@canberra.edu.au

THIS ISSUE: COTTER DAM

exploring (iv) the presence of a virus that could significantly 
impact on the Macquarie Perch population. And researchers 
at the Australian National University are investigating (v) the 
species’ swimming speeds in relation to water flow-rates at 
rapids and other barriers upriver.

The research program results from four years of review 
examining a range of water-supply options for ACT and their 
environmental impacts. eWater CRC and its forerunner CRC 
for Freshwater Ecology were among the organisations that 
participated in the review.



STATEVIEW NEW SOUTH WALES

In NSW the Department of Water and Energy is 
responsible for managing the State’s water resources 
to ensure a secure, sustainable supply for households, 
agriculture, industry and the environment. 
As 2007 became 2008, water management in NSW was a 
testimony to the famous poem by Dorothy Mackellar, with 
the NSW Government simultaneously managing drought and 
flooding rains.

After several dry years, heavy summer rainfall in Northern 
NSW and Southern Queensland boosted water supplies and 
lifted spirits. Good inflows entered the Barwon-Darling River 
system, particularly the Castlereagh, Warrego and Moonie 
tributaries. The volume of water passing Bourke during 
late 2007 – early 2008 was the largest three month flow  
since 2001. 

As water resources in the Northern valleys improved, 
temporary water restrictions put in place to preserve supplies 
were lifted and water allocations increased, with general 
security licence holders receiving their first allocation for 
2007–08. Irrigators in the Border Rivers, Gwydir, Namoi, and 
Macquarie river valleys received enough water to keep their 
permanent plantings alive, plant late summer crops, and plan 
for future production with a greater degree of certainty.

In addition to boosting irrigation supplies the inflows 
replenished waterways and allowed environmental water 
programs to recommence.  A significant bird breeding even got 
underway in the Narran Lakes, fish habitat along the Darling 
River was rejuvenated, and environmental water releases into 
the Macquarie Marshes commenced in January 2008.

The flow peak in the Barwon-Darling River entered the 
Menindee Lakes and storage levels increased towards a 
maximum of 30% of capacity.  As a result, Broken Hill’s town 
water supply is now secure for at least 21 months (from 
February 2008), high security licence holders gained access 
to their full entitlement, pumping restrictions were lifted, and 
water releases were recommenced to the Lower Darling River. 
Releases had been stopped in October last year due to the 

severe drought. While water availability in the north of the state 
improved, the situation in the NSW Southern Basin remained 
critical in February. Most water storages were approximately 
10% higher than at February last year; however, storages in 
the Murray, Murrumbidgee and Lachlan valleys continued 
to fall. The Department is continuing to manage the limited 
water resources to best meet the competing needs of towns, 
stock and domestic users, critical water dependent industries, 
licence holders and the environment.  This has required the 
temporary suspension of many of the State’s water sharing 
plans, which set rules as to how water resources will be shared 
for the next 10 years; providing greater security for licence 
holders and protecting water for the environment.

In valleys where water sharing plans had been suspended, 
extraordinary water sharing arrangements were put in place 
to make the best use of available water. By working closely 
with local water users, councils, State Water, the irrigation 
companies, and neighbouring states, the NSW Government 
has sustained NSW towns and water dependent industries 
during the worst drought on record. Community cooperation 
with water restrictions and water efficiencies put in place by 
industry has made a vital contribution.

Currently (August 2008), both the Murray and Murrumbidgee 
valleys remain in the grip of severe drought, but rainfall in the 
upper catchments in July has generated enough inflows to 
make some water available for the region’s high security licence 
holders. Water for critical human needs has been secured for 
2008–09, and the Department continues to reserve water for 
stock and domestic users who for now will remain on 50%  
of entitlement.

Bunty Driver, Communication Manager
NSW Dept. of Water & Energy

For up-to-date information on water management and 
current water availability across NSW, please visit the 
Department website: www.dwe.nsw.gov.au

For more information

Narran River

Water in NSW Snapshot at
  

 

FEbRuARy 2008

H20.thinking winter 2008



H2O.thinking
Winter Issue 2008

STATEVIEW AUSTRALIAN CAPITAL TERRITORY

Under the Water Resources Act 2007, the Environment 
Protection Authority (EPA) is responsible for preparing 
and administering the Environmental Flow Guidelines, 
which apply to all rivers, streams and groundwater  
in the ACT. 

In the ACT environmental flows are provided in one of two 
ways, either by releases or spills from dams, or by putting 
restrictions on the volume of water (including groundwater) 
that can be abstracted from a catchment. Volumes for 
environmental flows are decided prior to determining the 
volumes of water that are then available in each catchment for 
abstraction. Abstraction rules are also applied to ensure that 
licensed abstractors do not impact on rivers during very low 
flow periods.

In the water supply catchments there needs to be balance, to 
ensure an adequate supply of water for domestic consumption, 
recognising that there is also a requirement to maintain the 
health of the rivers, and in particular to protect endangered 
fish species that live in the Cotter River.

The EPA has established an Environmental Flow Technical 
Advisory Group (EFTAG) to provide comprehensive advice 
relating to environmental flows. Members of the EFTAG  
group include the EPA, ACTEW (the utility), ActewAGL, 
Ecowise Environmental, other ACT Government scientific 
advisers, and the Institute for Applied Ecology from the 
University of Canberra.

within the ACTEnvironmental flow
mANAGEmENT 

Robert Neil
Director, Environmental Protection and Heritage, ACT

Narran River Staff of the Institute for Applied Ecology measure effects of environmental flows in the Cotter River, ACT

The group meets on an as-needs basis, normally every few 
months, to discuss issues relating to environmental flows, 
water supply and research or monitoring requirements, with 
a focus on water supply catchments. EFTAG is also expected 
to provide advice on projects relating to the augmentation of 
the ACT water supply, such as the enlarged Cotter Reservoir 
project.

EFTAG has provided enormous benefits to both the EPA and 
the utility ACTEW.  The forum enables all parties with required 
input to get together to discuss proposals such as reducing 
flows, releasing riffle or pool maintenance flushes, impacts 
on fish and macroinvertebrates, and legal requirements, so 
that decisions by the EPA are informed by the best available 
knowledge. Furthermore, the knowledge gained from the 
ongoing monitoring and research has not only enabled better 
decisions to be made but also assisted in overall management 
of some fish species.

Due partly to the existence of EFTAG, the balance 
achieved between water supply and ecosystem protection  
for environmental flows in the water supply catchments 
in the ACT is best practice and not merely lip service to a  
stated aim.

Environmental flow 20 ML per day2 ML per day



Kevin Cox, inventor of the Water Rewards scheme

business

A system of rewards for household water savings can potentially generate 
more sustainable use of water in urban Australia.

saving water they would be banned from participating in the 
scheme. As it is in everyone’s interest to participate this is a 
strong incentive for all participants to comply with both the 
letter and the spirit of the scheme. 

Cox envisages that the monetary rewards for a community 
could be pooled together and used to fund water infrastructure 
projects — a river or catchment rehabilitation program, 
efficient watering systems for playing fields, or perhaps a dam 
or desalination plant.  A community might wish to donate their 
collective rewards to fund, say, a greywater recycling system 
for their local school grounds. Another approach would be 
to allow the public to invest in major water infrastructure 

Water Rewards: 
a new approach to water savings

Kevin Cox, founder and Executive Director of Edentiti Pty 
Ltd, a Canberra-based identification verification company, has 
devised a carrot-and-stick approach, called Water Rewards, that 
could offer several advantages over other price-based systems 
in the quest for sustainability. For one thing, it would no doubt 
prove more popular with consumers than endlessly raising 
the price of water to all consumers and imposing restrictions.  
Dr Cox says the technology is now at the stage where it is 
ready for a pilot run.

“Water Rewards is a conceptually simple, market-based 
approach to reducing water consumption to sustainable levels 
in urban areas. It is similar to a frequent flyer scheme, except 
that the less product you buy the better,” says Cox. 

Here’s how it would work. Participation in the rewards scheme 
is voluntary and each participating household would be given 
a sustainable allocation or usage level of water on a per-
person basis. For businesses, the allocation would be based on 
best-practice in that particular industry. All allocations would 
be determined by the government and the Water Rewards 
organisation would set the rules for the rewards system 
according to their wishes.

“As an incentive to reduce water use, in the Water Rewards 
approach, consumers that use less than their allocation of 
water receive a water reward in the form of a credit to their 
account,” says Cox. “We like to call it ‘tagged money’ because 
it really exists and can be used in a market place to purchase 
goods and services.”

All households that have a high consumption of water pay more 
for the privilege of extra water — and this funds the rewards. 
Naturally enough, the approach would also encourage water 
saving among price-sensitive consumers.

The system would be operated by Water Rewards by agreement 
with the responsible water authority and the rewards would 
be tradeable, but only for approved water-saving technologies, 
such as rainwater tanks, greywater recycling systems, efficient 
shower heads and the like. So the Water Rewards scheme has 
the potential to generate a whole new positive emphasis on 
water saving practices, technologies and, not least, a better 
water-conservation ethic in urban communities.

In the same way that consumers would volunteer to receive 
Water Rewards, sellers of water-saving goods would volunteer 
to sell their services. They would enter into contracts with 
buyers and assert that their goods will save water. If it were 
found that either buyers or sellers were using rewards but not 
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business

Low consumers get 
rewards, while high 
consumers get their 
water rather than 
restrictions

projects by exchanging their reward credits for bonds issued 
by the government, so helping to finance the project and giving 
the community a sense of ownership. Water Rewards would 
coordinate this pooling of resources in cooperation with the 
community, the government, and government authorities. 

Once operating, Water Rewards will have a series of websites 
for households to claim, donate or on-sell their rewards, check 
their reward account status or volunteer information about 
the household. The volunteered data will be used to assess the 
success of the scheme and to analyse the effect of variables, 
such as lawn size and household composition, on water 
consumption, to assist in planning.

Water Rewards, then, is essentially a means of directing 
community expenditure on water. Cox argues that it has a 
number of advantages. When, or if, adopted, it will:

 reduce the need for often unpopular water restrictions,•	
give consumers clear price signals,•	
 encourage water savings both in times of plenty and  •	
in scarcity,
bring communities together,•	
be cheap to introduce and inexpensive to administer,•	
prevent profiteering from water shortages,•	
 create a genuine market for water sustainability •	
technologies,
be beneficial to all concerned.•	

It would be possible to introduce the scheme incrementally at 
a local, state or national scale.

Kevin Cox points out that the scheme is socially equitable 
because less advantaged people tend to use less water 
and will benefit accordingly. Those with disadvantages but 

Kevin Cox 
T: 02 6229 1790

www.waterrewards.org

high consumption can be given extra rewards allocations.   
The water authority benefits in having a water sustainability 
strategy that will actually work, and consumers benefit by 
scaling their water use to meet their needs — low consumers 
get rewards, while high consumers get their water rather than 
restrictions — they just have to pay more for it.

Cox is eager to try out Water Rewards at a pilot scale. He  
says the potential application is huge.  And when people see that 
the rewards approach works for water, it should be adaptable 
to energy or carbon emissions … anywhere in the world.
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UPCOMING TRAININGcourses

Upcoming training courses

Sunday 31 August Full Day Sessions at RiverSymposium, Brisbane

1.  managing catchment water quantity and quality using the E2-Water CAST modelling framework

2. designing effective monitoring programs and making defensible interpretations of data and
    literature

$95 per person (includes lunch) + conference registration fee

For more information and to book (essential) visit www.riversymposium.com > Training Sessions 
or contact celeste@majorbrisbanefestivals.com.au; phone 07 3833 5443

Course topic Location Date Cost Register by

MUSIC vsn 3 Adelaide 24–26 September (3 days) $1650 incl. GST 15 September

MUSIC vsn 3 Melbourne 22–24 October (3 days) $1650 incl. GST 13 October

MUSIC vsn 3 Perth 26–28 November (3 days) $1650 incl. GST 17 November

The Catchment Modelling Toolkit is a set of software tools 
designed for use by people involved in land and water 
management, planning, or research and development. 

www.ewatercrc.com.au/toolkit

Luke mcPhail
info@ewatercrc.com.au

For more information

It is a web-based distribution point for hydrological, ecological 
and catchment management models and databases, managed 
and supported by eWater CRC.

This Toolkit contains the popular tools MUSIC, RAP, E2, 
RRL, Aquacycle, CLASS, SedNet and many others, as well as 
information on TIME (The Invisible Modelling Environment), a 
code-base and algorithm library.

Available for free download, these software decision tools help 
predict the multiple impacts of land and water management 
decisions across a whole catchment. They are designed for  
analysis of rivers, catchments, terrain, ecological response, urban 
water, vegetation, water quality and quantity, climate impacts, 
and water trading. Nearly 10,000 people around the world are 
registered as users of the Toolkit.

eWater CRC runs face-to-face training workshops on MUSIC 
and other Toolkit tools, several times a year in response to 
demand. The products also have documentation and the more 
popular tools are further supported by electronic discussion 
groups, for sharing advice and for trouble-shooting. 

It costs nothing to sign up to the Catchment Modelling Toolkit, 
and all software is free — though for MUSIC (Model for Urban 
Stormwater Improvement Conceptualisation) you need to buy 
a licence after a free 30-day trial period. 

To register, visit www.ewatercrc.com.au/training, click on the title of the course you want to attend, and then on 
the green box ‘Register Now’.

A
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Becoming a MUSICian 
Tony Weber
MUSIC, the Model for Urban Stormwater Improvement Conceptualisation, is widely used in assessing the impacts  
of urban development and the mitigating effects of Water Sensitive Urban Design (WSUD) on these developments. 

The tool is designed to be used at a range of scales, both spatial (lot scale to suburb scale) and temporal (6 minutes to yearly). 
The software is easy to use, but requires the modeller to have a good understanding of the implications and assumptions 
that are implicit in predicting urban stormwater quality and the performance of  WSUD.

eWater CRC runs a dedicated training course in MUSIC, on a regular basis throughout Australia. In these courses, which  
are designed for both the novice and intermediate user, the theory of urban stormwater modelling is explained, and the 
various components of the MUSIC model are examined in detail. The course is focused on a hands-on style of learning, 
where the users get the chance to learn all aspects of MUSIC by trying it for themselves. A mix of lectures in both the  
model itself and the modelling theory are interspersed with tutorials, worked examples and real-life case studies.

Typically, the trainees are from a range of backgrounds, with the two most common areas being consulting firms and local 
government. However, we have had state agency representatives, university students and researchers and even overseas 
trainees. The discussions had during the training courses are also interesting as we discuss the way MUSIC has been applied 
in the real world, and the issues in applying WSUD once it has been modelled. The courses are fairly casual in that we  
discuss questions as they arise, and trainees usually bring along examples of MUSIC models or specific projects where 
they may need further guidance about applying the model. We also discuss the specifics of submitting and assessing MUSIC 
models in the development application process, and where MUSIC modelling fits in the overall assessment of a Water 
Sensitive Urban Design.

Feedback from previous participants indicates that the best parts of the course are the tutorials and real case studies where 
they get to use the model themselves. It also is apparent from the feedback that most do not realise the implied knowledge 
required to use MUSIC appropriately, and find that once they do the training they are able to apply it more efficiently and 
with a much higher degree of rigour than previously.

If you have been using MUSIC for a little while, or if you are a new user, the eWater CRC MUSIC training course will provide 
the knowledge needed to apply the model properly, in a hands-on casual environment and will give you the skills you need 
to use it with confidence.

Swamp cartoon used and adapted with permission of Gary Clark. See more at www.swamp.com.au

SWAMP by Gary Clark

modelling Toolkit

modelling Toolkit




