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ÅRequirements

ÅDesign

ÅEvaluation

ÅSome results

ÅResearch priorities

The Australian water resources assessment system
Blending water cycle observations and models at local to continental scale



Murray Basin: beyond reasonable drought

-

1,000

2,000

3,000

4,000

5,000

6,000

7,000

1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009

C
o
m

b
in

e
d
 s

to
ra

g
e
 (

G
L
)

Hume

Eildon

0

50

100

150

1969 1973 1977 1981 1985 1989 1993 1997 2001 2005 2009

P
ro

d
u
c
ti
o
n
 i
n
d
e
x
 (

1
9
9
0
-2

0
0
0
 m

e
a
n
) rice

cotton

sources: Goulburn-Murray Water, MDBC, Indexmundi, óBeyond Reasonable Droughtô exhibition3 of 15



Å How much resource has been generated?

Å How much has been used, by whom, for what?

Å How much have we got left?

Å Where are we heading?

A national water observation system

There is a need for country-wide, complete, up 

to date and accurate water information

An observation system is being developed by 

CSIRO and the Bureau of Meteorology.

Å Continental coverage, local usefulness

Å Consider the full range of observations

Å Current and relevant

Å Robust and evolvable

Å Prototype system exists since early 2009
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On-ground observations

Årelatively direct

Åsparse and/or infrequent

Ånot predictive

Satellite observations

Åfull and frequent coverage

Årelatively indirect

Ånot predictive

Biophysical models

Åpredictive

Ådirectly interpretable 

Åfull and continuous coverage

Åunhindered by reality

Model-data fusion ïthe best of three worlds
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Why not use existing models?

Å Narrow focus, but good at what they do

Å Designed for local calibration

Å Often not fully spatial

Å Cannot accept many observations

Water resource models 

Å Fully spatial 

Å Designed for large scales and can 

accept many observations

Å Tend to be naïve wrt hydrology:

Å surface runoff mechanisms

Å soil hydrology

Å deep soil water and uptake

Å groundwater processes

Å routing

Å lateral flows; irrigation and wetlands

Land surface schemes
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System design and development

1) Adopt: select from alternative existing model components on the basis of 

their ability to explain observations

2) Adapt: reject components not justified by observations or knowledge

3) Invent: add components if supported by / required to blend observations

4) Evolve: benchmarking to allow objective improvement
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Landscape hydrological model (OCCAM)
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