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Abstract

Current predictions indicate that the climate in Australia will become
more variable and extreme. This will increase pressure on fragile natural
resources and sound water resource management will become
increasingly important. Forecasting is therefore essential in both
agriculture and natural resource management. Is the current hydrological
science up to this task and what tools are available for Australia? Much
of the current hydrological knowledge is grounded in the work on
perennial and humid systems with virtually no real ‘Australian
hydrology’, despite evidence of the unique nature of our semi-arid river
systems. While simulation models have become ubiquitous in
hydrological science, most are used for so-called backcasting, rather than
forecasting. This means simulations are run based on existing daily
climate data as future daily predictions are often unavailable and
uncertain. Additionally, there is still a significant gap with respect to the
data needs of distributed models and the actually available natural
resource data. Models with fewer parameters have been advocated,
taking full advantage of the information in the available streamflow data.
However, the associated simplifications and assumptions also introduce
model uncertainties, which should be based on sound systems
knowledge. It is unclear how such uncertainties would propagate if the
models are used for forecasting rather than backcasting and perturbed
under different management scenarios. Research into the temporal
variability of model parameters, combined with probabilistic approaches
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to capture the non-linearity and variability of the Australian hydrological
system will increase the ability to manage the system into the future.

Introduction

The Australian climate is recognised as one of the most variable in the
world (Meinke et al 2003). Given that stream flow is an expression of
the rainfall signal, Australian stream flow is also among the most variable
in the world (McMahon et al 1992). The latest International Panel of
Climate Change assessment foreshadows a significant decrease in water
availability in Eastern Australia (IPCC 2007), and the most recent
national climate change predictions indicate that the Australian climate
will also become more variable (Preston & Jones 2006; Whetton et al
1993). There is also empirical evidence that droughts are becoming more
severe, mainly due to changes in temperature (Nicholls 2004). The
higher variability in climate implies that increased skill would be needed
in forecasting for agricultural production and natural resource planning
(Meinke & Stone 2005). Prediction of streamflow, for irrigation and
drinking water management, and soil moisture balances, for crop
production and irrigation efficiency, will have to be improved. The
current drought and its impact on urban and rural water supplies (such
as in Goulburn and on the Murray River) indicates that such forward
planning is desperately needed. However, the question is on what
hydrological scientific information is this forward thinking going to be
based? For streamflow and the soil moisture balance, rainfall is the
primary forcing variable, but it is the translation that makes prediction of
the secondary wvariables difficult (Kundzewicz & Mata 2007).
There is additional difficulty in defining river types, conditions and
climatic events. For example, a concept such as drought is not easily
defined (Alley 1984; Dracup, Lee & Paulson 1980), and this means
that the prediction of drought with increasing variability will be even
more difficult.

Much has already been produced in relation to the topic of climate
change by colleagues in the field of meteorology and climatology, but it
appears that little has been flowing on into the areas of hydrology and
agrohydrology. This means that where climatological studies have
combined with cropping and hydrological predictions, models have been
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