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Water Information Research 
and Development Alliance
The past decade of severe drought, recent extreme climatic events in Australia and ongoing 
demands for water demonstrate the major challenges we face in improving the management 
of our water resources. The need to accurately monitor, assess and forecast the availability, 
condition and use of our water resources continues to be a top national priority.

April 2013

The Water Information Research and 
Development Alliance (the Alliance) 
combines CSIRO’s research and 
development expertise in water and 
information sciences with the Bureau 
of Meteorology’s operational role in 
hydrologic analysis and prediction, to 
transform the way Australia manages 
its water resources.

Transforming Australia’s water 
resources information
Water resources information is currently 
collected and reported by more than 
200 organisations across Australia. 
In the past, the range of collection and 
reporting methods and arrangements 
for accessing water data made it 
difficult to monitor the status and use of 
Australia’s water resources, and reliably 
forecast water availability consistently 
across the nation. This has compromised 
the effectiveness of water resources 
management and planning. 

Through the Commonwealth Water 
Act 2007, the Australian Government 
has given the Bureau of Meteorology 
responsibility for compiling and 
delivering comprehensive water 
information in the form of national 
water accounts and assessments, water 
forecasting products and water data 
services for the water sector.

Improved accessibility, integration 
and use of national water resources 
information will lead to better informed 
policy and infrastructure decisions, 
better evaluation of water sector reforms 
and greater confidence in how Australia 
manages this vital resource. 

These outcomes require substantial 
innovation which can only be achieved 
through a world-class water information 
research and development program.

A water information alliance
The Alliance is a strategic investment 
of $50 million over five years that is 
delivering much of the innovation 
required by the Bureau to fulfil its 
national water information mandate. 

The Alliance integrates CSIRO’s 
nation-leading expertise in water and 
information sciences with the Bureau’s 
operational responsibilities in water 
information. Around 40 leading CSIRO 
researchers are developing the next 
generation of tools and technologies 
to improve hydrologic modelling, water 
accounting, water resource assessment 
and forecasting.

A major research and 
development program
Through the Alliance, the Bureau and 
CSIRO are improving the management of 
Australia’s water resources by delivering 
value-added water information products, 
based on a comprehensive and robust 
nationwide water information system. 

The Alliance builds on the water 
informatics and water resource 
assessment achievements of Australia’s 
premier water research program, 
CSIRO’s Water for a Healthy Country 
National Research Flagship. Notably, 
the Flagship has undertaken extensive 
assessments of current and future water 
availability across Australia, including 

the Murray–Darling Basin, Northern 
Australia, Tasmania, south-west 
Western Australia and the Great 
Artesian Basin using a range of future 
climate change scenarios. 

CSIRO is delivering new science and 
technology that will enable the Bureau 
to undertake near real-time analysis 
of water information and begin using 
advanced methods for forecasting 
water availability and floods across 
Australia. An outline of current Alliance 
research follows.

Water Information Systems 

Water ML2.0

The WaterML2.0 project is ensuring 
water data management in Australia 
is aligned with world’s best practice in 
water observations. An international 
collaboration led by the Alliance 
developed WaterML2.0 Part 1: Time 
Series Encoding Standard, which is 
an international standard adopted 
by the Open Geospatial Consortium. 
Use of the standard will improve 
understanding of available freshwater 
resources around the world. In 
Australia, WaterML2.0 is used to 
guide development of the Water Data 
Transfer Format, which is designed to 
help the Australian water industry share 
data with the Bureau of Meteorology. 
Research is continuing to extend Part 
1 and to develop a second standard — 
WaterML2.0 Part 2: Ratings, Gaugings 
and Cross Sections. 

A water information R & D alliance between the Bureau of Meteorology and CSIRO’s Water for a Healthy Country Flagship
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Spatial Information Services Stack 
for the Bureau

The Spatial Information Services Stack 
for the Bureau of Meteorology project 
is helping the Bureau to share spatial 
data via standards and services that 
can work with more than one type of 
system. This will allow the Bureau to 
publish data of national significance in 
accessible formats, helping to develop a 
community of practice where Australian 
industry, government and academic 
organisations can easily exchange 
water information.

The Australian Hydrological 
Geospatial Fabric (Geofabric)

The Australian Hydrological Geospatial 
Fabric (Geofabric) is a highly specialised 
geographic information system that 
is the national register of spatial 
relationships between important 
hydrological features such as rivers, 
water bodies, aquifers and monitoring 
points. This project brings the Geofabric 
into its third phase of development, 
increasing the spatial resolution, 
automating production processes, and 
ensuring its extended use by transferring 
management and maintenance 
knowledge to the Bureau. 

Tools and documentation

CSIRO and the Bureau developed a 
suite of tools known collectively as 
Solid Ground to enable the creation, 
registration and reuse of modular 
information models. The goal of the 
research is a more comprehensive 
metadata management strategy to 
support interoperability between the 
water sector’s different information 
systems. The Tools and Documentation 
project is providing foundational 
technology to enable the Bureau to 
continue developing new versions of 
water data standards while maintaining 
consistency between systems, schemas 
and documentation.

Describing and transforming 
ad hoc water data

Five to ten per cent of the water 
data provided to the Bureau is in a 

non-standard or ad hoc format, for 
example, in data provider-specific 
spreadsheets. The Describing and 
transforming ad hoc water data 
project is developing a user-friendly 
web-based application that uses 
information models from Solid Ground 
to enable data providers to more easily 
submit water data to the Bureau in a 
standardised format.

Water Accounting and Assessment 

Data and models for water 
resource assessment 

Australian Water Resources Assessment 
projects are developing methods and 
technologies that will enable the Bureau 
to provide integrated surface and 
groundwater resource assessments and 
the National Water Account to Australian 
governments, business and people. 

Alliance researchers have developed an 
integrated system for detailed water 
balance assessment from sub-catchment 
to continental scale, capturing water 
in the landscape, river systems and 
in groundwater. The state-of-the-art 
Australian Water Resources Assessment 
modelling system is able to tell us how 
much water has been produced, how 
much water is used by the environment 
or through irrigation, how much water 
we have left, how this compares with 
the past, and whether extractions, 
land use, farm dams or bushfires are 
having an impact on water security 
and the environment. It draws on a 
wide range of on-ground and remote 
sensing data, to provide unprecedented 
coverage and insights into Australia’s 
water resources system. The scale of this 
endeavour requires ongoing innovation 
in model development, calibration, data 
assimilation and remote sensing.

Water Forecasting and Prediction 

Flood and short-term water 
forecasting and prediction

The Flood and Short-term Water 
Forecasting and Prediction project 
is developing methods and tools to 
enhance the Bureau’s operational flood 
forecasting capabilities and develop 

a continuous short-term streamflow 
forecast service across Australia. 

The project team are developing new 
techniques to forecast water flow at 
particular river sites for periods from 
hours to 10 days. Researchers will 
develop advanced modelling tools to 
improve the integration of hydrologic 
data and models needed for forecasting 
streamflow continuously. 

Seasonal water forecasting 
and prediction 

The Seasonal Water Forecasting and 
Prediction project is developing new 
methods and tools to provide reliable 
forecasts of seasonal inflows to river 
and storage systems across Australia. 
A seasonal streamflow forecasting 
service is now available for selected 
regions of Australia via the Bureau web 
site at <www.bom.gov.au/water/ssf/>.

Hydro-meteorological research 

Improvements in streamflow forecasting 
can be made by better utilising climate 
and weather predictions of rainfall as 
inputs to hydrology models. Research in 
this area is critical for the generation of 
accurate and reliable daily, multi-week 
and seasonal rainfall forecasts. 

The outcome 
Through the Alliance, the Bureau will 
adopt CSIRO’s leading science and 
technology, resulting in vastly improved 
water data integration, water resources 
assessments, National Water Accounts 
and flood and water availability forecasts.

Warragamba Dam, New South Wales 
(image credit: CSIRO)
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YOUR CSIRO
Australia is founding its future on science 
and innovation. Its national science 
agency, CSIRO, is a powerhouse of ideas, 
technologies and skills for building 
prosperity, growth, health and sustainability. 
It serves governments, industries, business 
and communities across the nation.
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Find out more about the Water Information 
Research and Development Alliance at  
www.csiro.au/partnerships/WIRADA
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