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As we approach the end of the first decade of the 

Improving Water Information Programme, it is appropriate 

to reflect on the incredible successes of the journey so far 

and the expansion in services to the Australian community 

in 2016.

In December 2016, Deputy Prime Minister and Minister for 

Agriculture and Water Resources, the Hon. Barnaby Joyce 

announced that the Australian Government will provide 

ongoing funding for the Bureau’s vital water information 

functions. This commitment is testament to the hard  

work of everyone involved in the programme to date,  

and recognises the ongoing value and impact of our  

water information to industry and the community.

The Bureau started this journey in 2008 with a blank slate 

in national water information capability; albeit with a long 

and successful record developing and delivering related 

flood warning and climate information services.

Extensive information technology, data exchange, 

assessment and forecasting capabilities now underpin 

a national suite of products, supporting a diverse range 

of customer needs across timeframes from hours to 

decades, from the past and into the future.

Our foundational work in standards and guidelines 

continued through 2016, with further contributions to 

international data exchange standards for environmental 

time series and groundwater data, and the release of 

guidelines for water quality data. This reinforces Australia’s 

reputation as a strong international leader in water 

information.

We continued efforts to streamline rural and urban data 

requirements, and enable agencies to supply data once to 

meet multiple reporting requirements across government. 

 

We also used 2016 to undertake a significant update of our 

primary data management system. New capabilities enable 

concurrent processing of the thousands of incoming files 

we receive each day, and improved search and retrieval  

of data from more than 40 million files in our store,  

covering more than 4 billion time-series observations.

Our water account and assessment suite expanded further 

this year. Users can see monthly variations in streamflow 

and rainfall across much of Australia, access and download 

a large dataset of water variables across the country,  

and compare to previous years with the relevant context.

We also made substantial updates to products providing 

information about groundwater, recycled and desalinated 

water, urban water services and restrictions, and 

infrastructure design inputs. We also expanded the number 

of locations available in our 7-day and seasonal streamflow 

forecasting services.

A standout achievement for 2016 was the widespread 

uptake of our national daily landscape water balance 

outputs by engineers, hydrologists and decision-makers 

from State, Territory and Australian Government agencies. 

Uses include climatological, water, flood, drought,  

bushfire and agricultural applications.

I commend the Bureau’s water information team on their 

performance and invite you to explore further details of our 

progress through this report. 

With water information reporting becoming an ongoing 

responsibility for the Bureau, we will primarily report future 

performance through the Bureau’s Annual Report but 

continue to share highlights with stakeholders.

Graham Hawke 
Deputy Director 

Environment and Research

FOREWORD
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2016 HIGHLIGHTS

Water Regulations amendment 

reduces frequency and amount of 

data required from rural water utilities

International environmental  

time-series data and groundwater  

data standards introduced

National Industry Guideline  

published to promote standardised 

water quality metadata 

Upgraded Australian Water 

Resources Information System can 

process 26 incoming files at the  

same time and search the 40 million 

files on record

Detailed 2014–15 water accounts  

for 10 key regions, including the  

new Burdekin region

Analysis of 2014–15 water availability 

and use in context of climate 

influences and long-term patterns

Monthly and annual climate and  

water resource data presented at 

various scales using maps, graphs 

and tables

Urban water utility benchmarking 

aided through simpler  

reporting mechanism

Streamflow observations  

published for more than 3400 sites 

around Australia

Monthly comparison of rainfall and 

streamflow for 10 of Australia’s  

13 major drainage divisions

Groundwater salinity, additional sites, 

mobile-friendly maps and annual  

data updates to aid groundwater 

resource management

Downloadable groundwater data for 

850 000+ bores by State/Territory  

or river basin
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Engineers, hydrologists and  

decision-makers using landscape  

water balance estimates for 

catchment and water management 

Landscape hydrological models 

developed by Bureau of Meteorology 

and CSIRO scientists shared with 

hydrology and research community

Streamflow forecasts for each of  

the next 7 days at 103 locations  

across Australia, plus 60 experimental 

forecast locations 

Public forecasts for streamflow over 

3 months at 160 locations around the 

country, plus 140 experimental  

forecast locations

One-second digital elevation model  

aids geospatial modelling in 3 of 

Australia’s 13 major drainage divisions

Updated Intensity–Frequency–

Duration design rainfall  

estimates to help design gutters, 

culverts and drains

Research to improve error modelling, 

computational efficiency and 

coverage of streamflow forecasts

Exploring how to better represent 

water bodies, urban and irrigation 

areas within landscape water  

balance models

Developing water quantity and  

quality models for catchments flowing 

into the Great Barrier Reef lagoon 

Social media campaigns reached  

more than 900 000 people

More than 500 000 people see  

our Climate and Water Outlook on 

ABC Television’s Landline each month

Water information accessed  

online more than 950 000 times 

—an increase of 14 per cent  

on last year



4 Improving Water Information Programme Progress Report 2016

PROGRESS AGAINST 
PROGRAMME OBJECTIVES

1. Establish enduring national water data sharing and 

licensing arrangements.

• Streamlining data reporting requirements (page 8)

• Water Data Transfer Format (WDTF) released 2009, 

updated in 2010, 2012 and 2013. Validation service 

for suppliers to check if data is compliant.

• Most data is provided under Creative Commons 

licensing arrangements to better facilitate sharing.

2. Develop and disseminate national water  

information standards. 

• Setting standards (page 6)

• Water Accounting Conceptual Framework  

delivered 2009, updated 2014.

• Water Accounting Standards delivered in 2012  

and 2014.

• Australian Water Information Dictionary developed 

2011, updated as required.

• Ten National Industry Guidelines for hydrometric 

monitoring delivered in 2013.

• Water quality metadata guidelines published  

in 2016.

• National Aquifer Framework delivered in 2013,  

to standardise geological terminology before data is 

submitted for the Bureau’s groundwater products.

3. Build and maintain the Australian Water Resources 

Information System to underpin all of the Bureau’s 

water information products and services. 

• Data warehousing (page 8) 

4. Collate, standardise and archive water data 

collected by more than 200 organisations named in 

the schedules to the Water Regulations 2008. 

• Climate Resilient Water Sources (page 15)

•  Groundwater Information Suite (page 14)

• Hydrologic Reference Stations (page 13)

• Monthly Water Update (page 13)

• Water Data Online (page 13)

• Water Restrictions reporting for major urban centres.

• Water Storage (page 12)

5. Support data providers to improve the coverage, 

currency and accuracy of water data collected 

around Australia and enable ready transmission of 

data to the Bureau. 

• The Modernisation and Extension Programme 

provided $78 million over five years (2007–08 

to 2011–12), funding 463 projects to update 

monitoring networks and improve data quality and 

delivery to the Bureau.

The Improving Water Information Programme aims to achieve ten objectives. A summary of 
performance against each objective is included here, along with where to find information about 
2016 achievements throughout this report.
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6. Provide the Australian public with free, online 

access to reliable water information. 

• Products and services available through a dedicated 

water information section on the Bureau’s website 

(www.bom.gov.au/water). 

• Communication and engagement (page 28)

7. Analyse and report on trends in water availability 

and quality across the nation. 

• Australian Landscape Water Balance (page (20)

• Climate Resilient Water Sources (page 15)

• Groundwater Insight (page 14)

• Hydrologic Reference Stations (page 13)

• Regional Water Information (page 11)

• Water in Australia (page 11)

• Water Storage website and iPhone app delivered 

2010. New dashboards and phone applications 

being developed (page 12) 

• Australian Water Resources Assessments delivered 

in 2010 and 2012.

8. Publicly disclose water entitlements, allocations, 

trades and take for all major water supply systems in 

an annual National Water Account. 

• National Water Account (page 10)

9. Provide effective and reliable streamflow forecasting 

services for high-priority water supply systems. 

• 7-day streamflow forecasts (page 16)

• Seasonal streamflow forecasts (page 17)

• Water forecasting research (page 24)

10. Enhance the science and technology base of the 

Bureau’s water information products and services by 

supporting strategic research and development. 

• Water Information Research and Development Alliance 

(page 24)

• Water forecasting research (page 24)

• Water balance modelling (page 24)

• Groundwater research (page 26)

• Real-time rainfall estimation (page 27)

• Intensity–Frequency–Duration design rainfalls (page 21)

Conferences, like OzWater’16, give us an opportunity to talk with users and potential users of our water information products.
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STRONG 
FOUNDATIONS

The Bureau continues to meet the challenge 
of reporting water data from more than 200 
organisations based on firm foundations of 
data standardisation, data sharing and data 
management. In 2016 we built on investments 
in national water data standards and made 
further contributions to international  
standards development. 

We made progress on a significant rebuild of our 

information management systems, and implemented 

changes to streamline and remove duplication in data 

requirements under the Water Regulations 2008.

SETTING STANDARDS AND IMPROVING 
OBSERVATIONS

Between 2007–08 and 2011–12, around $78 million was 

invested in water monitoring organisations through the 

Modernisation and Extension program. Four years on, 

benefits delivered by these projects continue to help to meet 

ongoing objectives of the Water Information Programme.

Through the Modernisation and Extension program,  

more than $15 million was invested across 109 projects  

to develop and upgrade data management systems.  

This included upgrades to allow data providers to  

automate sharing of standardised data files with the  

Bureau and others through the Water Data Transfer Format 

(WDTF), despite the many software systems in use  

around the country.

More than 20 million data files have now been transferred to 

the Bureau using WDTF, which is around half of all data files 

received. In 2016 we continued to work with data providers 

to establish a stable flow of high quality data and metadata 

in the standard format. We consolidated arrangements 

with the 40 largest data providers and another 43 key 

organisations in 2016.

Our staff work with the international community to  

share practical experience in data exchange standards.  

We also do this through our Water Information Research 

and Development Alliance with CSIRO.

Summary of the role and functions of Commonwealth agencies, their requirement for water related information and  
resultant outcomes.

Public good information Regulation and compliance

BOM ABARES ABS ACCC MDBA

Water 
role

Collate, analyse 
and disseminate 
information on water 
resources, use and 
management.

Research, analyse and 
advise on agricultural 
policy issues.

Inform decision 
making on water 
issues and 
consequences for  
the economy.

Develop, regulate and 
monitor compliance 
with MDB water 
market and charge 
rules.

Regulate, enforce 
and evaluate MDB 
Plan, water resource 
management and 
implementation.

Inputs

200 water 
organisations,  
largely automated.

Voluntary farm-level 
data.

Water and  
sewerage suppliers, 
major industries.

Rural water entities, 
state government, 
water authorities  
in MDB region.

State government 
agencies in MDB region.

Rural water entities.

Outputs

National database, 
products and services.

Data provision and 
hydrological advice.

Research analysis, 
briefings and reports. 

National datasets and 
integrated statistics. 

Water monitoring 
report. 

Knowledgebase. 

Regulatory and  
policy advice.

Basin reports. 

Water markets and 
trade information. 

Regulatory and  
policy advice.

Outcome

Public access to 
nationally comparable, 
independent 
information. 

Better policy and 
management 
decisions.

Evidence-based 
agricultural policy 
development  
and decisions.

Public access to 
integrated water, 
economic and  
social statistics. 

Consequences  
of decisions  
are understood.

Water market 
performance and 
regulation monitored 
and understood. 

Enforcement and 
compliance. 

Markets operate freely.

Monitoring and adaptive 
management. 

Ability to sustainably 
manage use and quality 
of water resources. 

Informed public. 

Effective markets. 

Healthy Basin.
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In 2016 we led development of TimeseriesML1.0—a 

standard for exchanging generic environmental time-

series data—applying the principles and standards 

already available in Water ML2.0. We also contributed to 

a new international standard for exchanging groundwater 

data (GWML2.0), compatible with our existing National 

Groundwater Information System. These standards have 

been adopted through the Open Geospatial Consortium 

and World Meteorological Organization.

We published a National Industry Guideline for water 

quality metadata in 2016, marking the culmination of work 

funded under the Modernisation and Extension program. 

The guideline will support more effective environmental 

assessments and water management decisions as 

organisations collect a standard set of supporting 

information with their water quality data.

The Bureau convenes a national working group for 

the Australia–New Zealand Emergency Management 

Committee to publish standards for flood warning 

infrastructure. Work has commenced to develop functional 

requirements for streamflow and rainfall monitoring 

networks that provide data used by the Bureau for 

flood warning. These standards will ensure sustainable 

monitoring systems support this critical service.

 

The sheer volume of water information flowing  

into the Bureau every day requires highly automated 

systems to ensure the data is correctly registered and 

queued for loading into our data management systems. 

In 2016 the Bureau developed and implemented a new 

Data Flow Console which controls the intake of data and 

allows us to readily retrieve files from a search across 

close to 40 million data files.

The console tracks the status of each file as it is 

processed and passed to downstream applications. 

It makes the complex job of managing these processes 

much simpler for Bureau staff, freeing their time to spend 

on higher value work such as data quality assurance and 

analysis, and support for Bureau water data users.

Our new Data Flow Console helps us monitor data processing queues.
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DATA WAREHOUSING

More than 15 000 data files are automatically transferred 

to the Bureau each day from organisations reporting under 

the Water Regulations. In 2016 we continued work on 

rebuilding and updating our primary data management 

system—the Australian Water Resources Information 

System or AWRIS—to support reliable data access and 

improve performance and monitoring of data processing. 

AWRIS2 uses 26 processing queues, running concurrently, 

to ensure all incoming files can be processed as soon as 

they arrive. Data is processed with associated metadata, 

and simultaneously checked for duplicates and WDTF 

compliance. This means we can process almost ten times 

as many incoming files each day and the data is ready for 

use in other applications much faster. 

Requests for historical data can also be processed in 

the background to ensure Bureau products and services 

remain as up-to-date as possible.

Data providers incur costs to comply with national 

water information reporting requirements. In 2015 

the Bureau chaired an inter-agency working group  

to find ways to streamline and remove duplication  

in reporting to Commonwealth agencies.  

This year we worked with data providers to make 

the recommended changes by amending the Water 

Regulations 2008.  

More than 50 people from 26 water utilities and  

State/Territory government agencies gave feedback 

on the proposed 2017 changes through a series 

of workshops in every State and Territory. The first 

amendment to implement these changes took effect 

in April 2016, with the remaining amendments coming 

into effect in 2017.

These changes should result in a 25 per cent 

reduction in the costs borne by businesses to report 

under the Water Regulations 2008, including rural 

and urban water utilities. This means we can deliver 

information services for more effective water resource 

management, while imposing less on data providers.

STREAMLINING DATA REPORTING REQUIREMENTS

An April 2016 amendment to the Water Regulations 2008 
reduced the frequency and amount of data required from 
rural water utilities.

We also advanced work on a second amendment to 
remove duplicate data requests to urban water utilities and 
further reduce requirements on rural water utilities.

These changes will deliver more nationally consistent data, 
better targeted to our needs, as well as reducing the costs 
of complying with the Water Regulations.

This year we released our first report on how the  
Bureau performs against the Government’s Regulator 
Performance Framework in administering the Water 
Regulations. Overall the Bureau is well placed against the 
framework’s six key performance indicators, and continues 
to ensure that requirements are clearly communicated and 
bring benefits to Australia that outweigh costs to affected 
organisations.

STRONG FOUNDATIONS
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DALY 
REGION

PERTH 
REGION

PERTH 
URBAN

77%

80%

CANBERRA

10
KEY WATER-USE

REGIONS

NATIONAL WATER ACCOUNT 2015

WATER STORAGE 2014–15

WATER USE 2014–15 WATER SOURCES 2014–15

DECREASES INCREASES

99%

73%

BURDEKIN

89%

95%

SOUTH EAST 
QUEENSLAND

81%

93%

SYDNEY

57%

42%

MURRAY–DARLING 
BASIN

% %30 June 2014

Surface water

Groundwater

Desalinated water

Inter-regional water

30 June 2015

SURFACE WATER  
IS DOMINANT SOURCE 
FOR MOST REGIONS 

80%

OF AUSTRALIA’S 
WATER USE

75%
OF AUSTRALIAN 
POPULATION

AUSTRALIA’S WATER USE 

ON THE PREVIOUS YEAR

DECREASED

BY 9%

DECREASE 
IN WATER STORAGE

DRY 
CONDITIONS 
ACROSS AUSTRALIA

WATER USE 
DECREASED IN THE 
MURRAY–DARLING BASIN

EXCEPT DALY 
AND PERTH
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Provider of water and wastewater services to the ACT, 

Icon Water uses information from the Canberra and 

Murray–Darling Basin region accounts to help explain 

water allocation and use in various sectors along the 

Murrumbidgee River. 

‘For example, when someone claims that too 

much water is diverted for Canberra use at the 

expense of irrigators downstream, we can use the 

National Water Account data to clarify just how much 

water is used for different purposes.’ 

Owen Gould, Water Resources Engineer, Icon Water

ASSESSING AND  
ACCOUNTING FOR  
WATER RESOURCES

Comprehensive analysis of historical water 
availability, climate influences, water use and 
trends helps government and industry identify 
and manage similar conditions in the future.  
It can inform early intervention to prepare for 
times of scarcity or excess, and help track  
the effectiveness of water policy and 
management activities.

DETAILED WATER ACCOUNTS FOR KEY REGIONS

In 2016 we published the sixth annual National Water 

Account, reporting on the 2014–15 financial year. Covering 

ten significant water resource management regions, 

each year it accounts for about 75 per cent of Australia’s 

population and 70–80 per cent of the country’s water use.

New graphical summaries were well received by users 

wanting a snapshot of each region’s key findings.  

Other enhancements included simplified website  

navigation, integrated climate and water contextual 

information, and new schematics to represent water 

accounting concepts. 

Having six consecutive years of accounts, prepared in a 

consistent and comprehensive manner, means we are 

now starting to identify trends in water availability and use 

in response to different climatic conditions, enabling us to 

anticipate and plan for similar conditions in the future.

We also applied lessons learned from the National Water 

Account to the minerals industry through a case study,  

in conjunction with Newmarket Gold, aiming to simplify  

and improve aspects of regulatory water reporting for 

mining operations. 

Summary of water use for the Canberra region from the National Water Account 2015.
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NATIONAL WATER ASSESSMENTS

We published the second edition of Water in Australia in 

2016, presenting an extensive analysis of water resources 

and use during 2014–15 in the context of climate influences 

and long-term patterns. The report is accompanied by an 

online library of graphics for individuals and organisations to 

use for their own reports and presentations.

The online Regional Water Information system delves 

further into the detail, presenting monthly and annual 

climate and water resource data at various scales using 

maps, graphs and tables. 

Regional Water Information data is updated twice each 

year, as complete datasets become available. In 2016 

we updated surface water resources and use information 

for 2014–15, and surface water resources information for 

2015–16.

This resource is now being used actively by government 

departments, with the NSW Department of Industry, Skills 

and Regional Development using it as an input to its 

renewable energy map, and the federal Department of  

the Environment using it as a data source for the national 

State of the Environment report.

Following introduction of these water assessment  

products in 2015, user feedback has informed a number  

of changes, including:

• salinity information for many rivers and groundwater 

reserves—the first time surface water salinity  

data has been reported through the Water  

Information Programme;

• improved data model to facilitate biannual information 

updates; and

• written summaries of 2015–16 surface water availability 

included with Regional Water Information data, to make 

this information (also presented in the Water in Australia 

report) available earlier for users.

URBAN REPORTING

In February 2016, we released the National performance 

report 2014–15: urban water utilities—the second such 

report prepared by the Bureau.

This report annually benchmarks the pricing and service 

quality of Australia’s urban water utilities. Indicators include 

water resource supply and usage, financial operations,  

bills and pricing, assets, water quality compliance and 

customer performance. 

Having successfully transitioned the report to the Bureau 

in 2015 from the National Water Commission, the Water 

Information Programme has delivered a new web-based 

database application. This application supports more efficient 

and streamlined reporting of water information, reducing the 

resources required to comply with reporting requirements. 

It also positions the Bureau to further simplify reporting and 

minimise duplication through an upcoming amendment to 

category 7 requirements of the Water Regulations 2008.

179KL
$1,299

BASED ON NATIONAL
MEDIAN DATA

100% MICROBIOLOGICAL

NATIONAL PERFORMANCE REPORT 2014–15: 
URBAN WATER UTILITIES

www.bom.gov.au/water/npr

3%

AVERAGE ANNUAL RESIDENTIAL
WATER AND 
SEWERAGE BILL

$

COMPLIANCE IN 
WATER QUALITY

DID YOU KNOW?

4%

AVERAGE ANNUAL 
RESIDENTIAL  
WATER USE
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WATER STATUS  
AND AVAILABILITY

Collecting and standardising data from  
hundreds of organisations, the Bureau  
provides an extensive view of available  
surface water, groundwater and alternative  
water resources around Australia. 

SURFACE WATER STORAGE AND TRADING

In 2016 we made significant progress towards  

delivering new water information dashboards,  

to bring together our very popular water storage  

website content with rainfall data and water  

markets information.

Facilitated by the rebuild of AWRIS (see ‘strong foundations’, 

page 8), these dashboards will help integrate climate and 

water information to provide greater guidance for water 

managers and policymakers.

They also give us an opportunity to refresh the style, 

improve the user experience and offer new data download 

functionality for the Bureau’s Water Storage web pages.

Replacing the existing water market information web pages, 

a Water Markets dashboard will deliver expanded capabilities 

and improved data quality, resolution and presentation. 

Development of this dashboard was guided by extensive 

user research and engagement during 2014–15.

Water Data Online monitoring sites shown in the Environmental Monitoring Sites Register of the National Environmental Information 
Infrastructure viewer.
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The Water Markets dashboard will support more efficient 

water markets by providing improved public access 

to transparent, nationally comparable information for 

improved market analysis and advice.

At the same time we are updating our Water Storage 

iPhone application and have completed a round of testing 

with a select group of industry users. For the first time, 

it will also be available for Android devices. This extension 

to Android platforms addresses one of the most  

common requests.

The water information dashboards and new phone 

applications will be released in early 2017.

STREAMFLOW STATUS AND TRENDS

Daily data

Water Data Online provides access to our most extensive 

streamflow dataset, combining historical and recent 

monitoring information for more than 3400 sites around 

Australia. It also offers some commonly used statistical 

analyses to put the streamflow data into historical context. 

The data are collected by water agencies around the 

country and updated daily.

This year we switched the data source to the  

rebuilt AWRIS2 (see ‘strong foundations’, page 8),  

bringing improvements to data quality through more 

efficient management of data supply, intake and quality  

assurance processes. 

Content from Water Data Online is now also available 

through the Environmental Monitoring Sites Register as part 

of National Environmental Information Infrastructure viewer.

Users have started to take advantage of Water Data Online 

web services. For instance, data is now being used by the 

CSIRO data61 digital research network and is accessible 

through a variety of Australian mapping websites.

Monthly summary

It was interesting to watch the transition from dry to wet this 

year through our Monthly Water Updates. Showing streamflow 

and rainfall observations side by side, the Monthly Water 

Update demonstrated a time lag in many locations between 

rainfall and streamflow, with early rains soaking into the 

catchments before later rains flowed into our rivers.

We resolved data availability issues for the South East Coast 

(Victoria) drainage division, allowing this region to be  

included in the Monthly Water Update for the first time in 

November 2016. 

Monthly Water Update was used as a data source for  

the Department of the Environment’s 2016 State of  

the Environment.

Long-term trends

We used long-term streamflow monitoring data from 

222 Hydrologic Reference Stations to demonstrate how 

streamflow has changed across Australia since the 1950s  

and published these results in Hydrology and Earth  

Systems Science1. 

We also gave the complete Hydrologic Reference Stations 

dataset to Geoscience Australia, CSIRO, the University 

of New South Wales, University of Adelaide, and Curtin 

University of Technology, to further study Australia’s 

streamflow and water resource trends.

Geoscience Australia used the dataset to understand 

groundwater–surface water interactions in the  

Australian landscape. Research communities used it  

to understand trends in streamflow and develop new 

models and insights.

1 http://www.hydrol-earth-syst-sci.net/20/3947/2016/

http://www.hydrol-earth-syst-sci.net/20/3947/2016/
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GROUNDWATER

Our Groundwater Information Suite makes information about 

this largely hidden resource much more visible. Many updates 

in 2016 make it even easier for government, policy developers 

and the general public to access and understand groundwater 

information, leading to: 

• better protection of precious groundwater-dependent 

ecosystems; and

• informed use of this supplemental source of water during 

periods of surface water drought.

Australian Groundwater Insight was updated with 

2014–15 data, groundwater salinity, additional bores and 

hydrostratigraphy logs, sustainable diversion limits for the 

Murray–Darling Basin, and mobile friendly maps.

In addition to data updates, the Australian Groundwater 

Explorer was further developed to include improved search 

result tables and data download packages for river basins.

We are also updating the Groundwater Dependent 

Ecosystem Atlas, the national inventory of ecosystems 

that depend on groundwater. To be released in 2017, 

this update will incorporate new State and regional scale 

groundwater-dependent ecosystem datasets from State 

and Territory agencies.

The Atlas helps experts who work with groundwater 

ecosystems consider the ecosystems’ groundwater 

requirements in natural resource management, water 

planning and environmental impact assessment 

—for example, to determine whether a housing 

development will impact local wetlands. 

Updating this data is important, as the absence of 

groundwater-dependent ecosystems in the Atlas can 

be misinterpreted to suggest that there will be no 

environmental impacts for a project in a particular area.

WATER STATUS  
AND AVAILABILITY

Mobile-friendly maps make Australian Groundwater Insight easier to use away from the desk.

We value the Bureau’s commitment to deliver 

the best available information by periodically 

integrating Queensland’s expanding coverage 

of groundwater-dependent ecosystem products 

into this […] single, consistent, readily-available 

resource, where users can efficiently access 

groundwater-dependent ecosystem information 

for any location in Australia.   

Katharine Glanville,  
Project Manager, Queensland Herbarium, 

Department of Science, Information Technology and 
Innovation, Queensland 
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OTHER WATER SOURCES

Following its release in 2015, we worked to update 

and expand the Climate Resilient Water Sources 

dataset and web application in 2016. This will 

further enhance the national understanding of 

the availability and use of climate-resilient water 

sources and increase our ability to assess and 

mitigate risk associated with climate variability  

and change.

Climate Resilient Water Sources identifies available 

resources and quantifies the volume of desalinated 

and recycled water being used, thus supporting 

integrated water management and planning.

The updated dataset will be released in early 2017, 

containing details for 93 desalination plants, with a 

total production capacity in excess of 880 GL per 

year—approximately equal to the combined annual 

water use of South East Queensland, Canberra, 

Adelaide and Perth. It will also cover 404 recycled 

water plants, with an annual production capacity of 

1063 GL, which is more than the annual water use 

of Melbourne and Sydney combined.

We will also introduce a range of other 

enhancements in 2017, including:

• the ability to view time series where data is 

available for more than one year;

• linkages with other data sources to 

automatically update data for key publicly 

owned facilities;

• support for plant owners to self-register sites 

and submit data online; and

• standardised classification based on water 

source rather than the treatment technology.

Monthly Water Update shows a time lag between rainfall 
and streamflow as the catchments soak up early rains, 
particularly in the northern Murray–Darling Basin.

River

Lowest  
on record

Highest  
on record

Very much 
below average

Very much 
above average

Below  
average

Above  
average

Average

May

June

July

August

Rainfall decile ranking
Streamflow decile ranking

Drainage division
No data

April 2016
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Public
Registered user

FORECASTING  
FLOWS

We expanded the coverage of our streamflow 
forecasting services in 2016, providing even 
more areas with an indication of future water 
availability for agricultural, water supply and 
environmental purposes.

Locations were selected based on discussions with 

potential users, so forecasts can provide the greatest 

value when making decisions.

7-day streamflow forecast locations available through registered user service 
and public website. 

SHORT-TERM FORECASTS

Throughout 2016 we have been modelling and testing 

new catchments for inclusion in the 7-day streamflow 

forecasting service. Registered users are currently 

reviewing forecasts for 37 new forecast locations,  

across 20 catchments. Once tested, these locations  

will be released to the public.

The service currently includes 163 forecast locations 

for registered users, with 103 of those available publicly 

through the Bureau’s website.
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Public
Registered user

Seasonal streamflow forecast locations available through the registered user service 
and the public website.

The 7-day streamflow forecasting service is helping river 

managers make informed decisions to ensure that best 

use is made of natural river inflows, both from agricultural 

and environmental perspectives. 

For example, Goulburn-Murray Water and Goulburn Broken 

Catchment Management Authority are using the service 

when planning environmental water releases from Lake 

Eildon and Goulburn Weir to support fish breeding in the 

Goulburn River and vegetation health along its banks.

SEASONAL FORECASTS

We also expanded the seasonal streamflow forecasting 

service in 2016. Our public service now includes 160 

forecast locations around the country, with new sites 

added in Victoria and Western Australia this year.  

We also added 72 experimental locations, meaning 

registered users can now view forecasts for up to  

300 locations around Australia. 
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Managing flows in the  
Murrumbidgee valley

The Murrumbidgee valley is one of 14 regulated river valleys 

in regional New South Wales serviced by WaterNSW. 

WaterNSW uses the Bureau’s seasonal streamflow 

forecasts as inputs to existing water management 

technologies to manage water resources in the valley.

Seasonal forecasts of inflows to Burrinjuck and Blowering 

reservoirs, key storages in the Murrumbidgee valley,  

have been particularly valuable during the main filling 

season of winter–spring.

Water releases from these reservoirs, together with 

Goobarragandra River and unregulated tributaries 

flowing into the Murrumbidgee River (also serviced  

by seasonal streamflow forecasts), are managed 

collectively to support irrigated agriculture, town supplies, 

industry and domestic requirements, environmental flows, 

recreation, and hydroelectric power.

Ongoing collaboration between the two organisations 

ensures the best available water information is used for 

planning and operational decisions, balancing the needs 

of irrigators, the environment and other customers,  

with minimal wastage.

A user survey to understand how our seasonal forecasts 

are being used revealed a 90 per cent satisfaction rate 

with the service, and 86 per cent of respondents felt the 

forecasts were presented clearly.

Water availability in any catchment area can vary 

enormously from season to season. 

Water authorities are responsible for managing the available 

water supply so that, among other things, farmers can 

irrigate crops, environmental water can be allocated to 

support native plants and animals, and the risk of flooding 

can be minimised. They must make judgments such as 

when, or if, to release water to irrigators and fill or empty 

storages. The Bureau’s seasonal streamflow forecasts, 

together with rainfall and temperature outlooks, help water 

authorities predict inflows to major water storages and likely 

water demand—crucial inputs for their decision-making.

FORECASTING  
FLOWS

Goulburn-Murray Water uses seasonal 

streamflow forecasts to help manage the filling 

of Lake Eildon. Due to its size and location 

on the Goulburn River, Lake Eildon is very 

important for water supply and flood mitigation. 

The seasonal streamflow forecasts assist 

by providing far greater certainty about the 

likelihood of inflows.

Mark Bailey, Customer Operations,  
Goulburn-Murray Water

Burrinjuck Dam, NSW. Image: T. Jacobson 
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FORECASTING FOR THE GREAT BARRIER REEF

We are working on forecast models to predict 

streamflow volumes and water quality for rivers 

entering the Great Barrier Reef lagoon. This three-year 

eReefs catchment forecasting project will support 

management of a healthy reef environment.

Seven priority catchments cover more than 90 per cent  

of the area contributing flows to the reef. We are  

developing hourly flow forecast models for these 

catchments, starting with the Fitzroy River catchment.

We have also developed water quality models in these 

priority catchments for eight key nutrient and sediment 

load indicators. These models will link with Bureau and 

CSIRO marine forecasting models to determine the 

likely movement of nutrient-rich water once it enters 

the lagoon.

River catchments included in the eReefs catchment forecasting project (grey lines indicate priority catchments).

Catchment outlet Set 1 catchments

Set 2 catchmentsCities
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The Murray–Darling Basin Authority relies on  

rainfall, runoff and soil moisture data generated  

from the Australian Landscape Water Balance to  

make determinations on how wet catchments in the  

Murray–Darling Basin are compared to long-term 

data. The Australian Landscape Water Balance 

provides a one-stop shop for this information which 

is used to calculate water resource availability 

scenarios to inform the development of basin annual 

environmental watering priorities.

‘The timeliness, quality and reliability of the data 

available from the Bureau through its Australian 

Landscape Water Balance has enabled the  

Murray–Darling Basin Authority to improve the way 

we calculate water resource availability scenarios 

across the Basin. This has strengthened the rigour of 

our annual Basin environmental watering outlook and 

environmental watering priorities.’

David Bell, Acting General Manager  
Water Quality and Environmental Water Branch,  

Murray–Darling Basin Authority

MODELLING  
AND MAPPING 

In the past ten years we’ve dramatically  
improved water modelling and mapping  
tools to help land and water managers  
better visualise how water moves through  
the landscape, and how rainfall might  
impact infrastructure and water stores.  
These advances provide vital information  
to more effectively manage water  
resources and community safety.

Relative annual average root-zone soil moisture for the  
Murray–Darling Basin for 2015, created using the Australian 
Landscape Water Balance.  
Image source: Murray–Darling Basin Authority

WATER BALANCE IN THE LANDSCAPE

Uptake of Australian Water Resources Assessment 

(AWRA) Modelling System and its data through the 

Australian Landscape Water Balance website has been a 

highlight of 2016. We have been working with users and 

potential users to increase understanding and uptake of 

the models for a range of planning purposes.

Since the Australian Landscape Water Balance web 

service was released last year, the modelled fluxes have 

been used for various climatological, water, flood and 

agricultural applications across Australia. 

0–15% Very much below average
16–45% Below average

Average
Above average
Very much above average

46–60%
61–85%

86–100%
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We have seen widespread adoption by engineers, 

hydrologists and decision-makers from State and federal 

government agencies, urban and irrigation utilities, and flood 

and fire emergency managers. The information is being 

used to identify and communicate trends in water availability 

and inform planning on a local to continental scale.  

This planning builds resilience into the Australian water 

industry and reduces risk to water users—the primary 

producers, public and the environment.

To encourage consistency and collaboration in water 

resource modelling we released the AWRA modelling 

system code to the hydrological community in 2016.  

The code and supporting documentation are freely available 

for research and project work. 

Potential uses include water resource assessment and 

planning, agriculture and natural resource management, 

flood applications and groundwater modelling professionals 

who are interested in the process of refining and applying 

the AWRA-L model to real-world applications.

In December, we also started training the Australian 

hydrological community in use of the modelling system. 

We trained more than 40 hydrologists, ranging from early 

career to senior hydrologist and researchers. More training 

opportunities will be provided in 2017.

DESIGNING WATER INFRASTRUCTURE

In 2016 we released an updated and expanded national 

estimates of how often we might receive a specified 

amount of rainfall over a given duration at any particular 

location around the country. 

Known as Intensity–Frequency–Duration (IFD) design 

rainfalls, these estimates provide engineers and 

hydrologists with estimates for rainfall events with at least a 

one per cent chance of happening in any year, but not likely 

to happen more than once per year. This helps them design 

infrastructure ranging from urban spaces to stormwater 

drains to culverts in roads.

The IFD estimates were released in conjunction with an 

updated edition of Australian Rainfall and Runoff—A Guide 

to Flood Estimation in November 2016. 

In early 2017 we will release the final instalment in this 

dataset, (rare and very frequent design rainfall estimates), 

along with extra web page functionality.

Together these updated tools will facilitate infrastructure 

design for improved flood preparedness and public safety. 

I use the water balance a lot (weekly),  

and find it the most convenient tool to 

summarise estimated soil moistures.

Adam Buzza, Productive Soils Project Officer, 
Department of Economic Development, Jobs,  

Transport and Resources, Victoria

[The Australian Landscape Water  

Balance website] is a ‘treasure chest’  

for fire fighters, and we have just  

opened the lid so far!

Rick McRae,  
Risk Analyst—Emergency Management,  

ACT Emergency Services Agency IFD estimates help engineers design water infrastructure.  
Image: J. Green



22 Improving Water Information Programme Progress Report 2016

MODELLING AND MAPPING

The Australian Bureau of Agricultural and Resource 

Economics and Sciences (ABARES) have been using 

the AWRA continental modelled soil moisture conditions 

to inform Australian agriculture production. The soil 

moisture data (upper and lower layers) are used to  

track how things are progressing in agriculture areas  

for summer cropping and livestock.

‘Upper soil moisture is pretty handy for different 

parts of the year, including sowing and germination. 

Later in the year (autumn and spring) lower soil  

moisture is important for driving germination of pasture. 

The modelled soil moisture data really tells good story 

for all agriculture areas across Australia. That’s why 

ABARES is using AWRA-L modelled soil moisture data 

for all reporting purposes.’

Matthew Miller, Director and Senior Scientist, ABARES

Modelled relative soil moisture is used to indicate suitability for cropping and livestock.

Highest on record

Very much above average

Above average

Average

Below average

Very much below average

Lowest on record

Lower soil moisture (10–100cm)  
October 2016

Upper soil moisture (0–10cm)  
October 2016
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MAPPING WATERWAYS AND FLOWS

The Australian Hydrological Geospatial Fabric, or Geofabric, 

is a specialist geographic information system for mapping 

water in our landscape—like a roadmap for rivers, lakes, 

water storages and catchments. 

In 2016 we released Geofabric version 3 for the North 

Western Plateau and Tasmanian drainage divisions, following 

the release of the Pilbara–Gascoyne region in 2015. 

Baseline input data has been reviewed, edited, reprocessed 

and finalised in collaboration with the Australian National 

University and Geoscience Australia, in preparation for 

releasing version 3 products for the remaining ten drainage 

divisions in 2017.

Version 3 uses a finer-scale model to better define regional 

catchment boundaries than in previous versions. It also 

more accurately maps rivers, lakes, dams and water tanks. 

Important monitoring stations have been included in  

the Hydrology Reporting Catchments component,  

providing contributing catchment areas for these  

monitoring gauges, removing the need for users to 

undertake additional spatial analysis.

Visualising connections between water sources and other 

environmental features is now simpler. Improved web 

services integrating National Environmental Information 

Infrastructure data services with the Geofabric mean it’s 

easier to see how water might move through the landscape 

without needing specialised software.

You can also delve into the data behind the models, with 

catchment data tables and network stream connectivity 

tables showing upstream and downstream relationships.

‘The project has determined that the Geofabric 

product is a viable addition to the hydrographer’s 

toolkit. It is capable of delineating catchment 

area to a satisfactory level. Even though 

inconsistencies were found, the results still 

provide a transparent and accountable approach 

to calculating catchment area—something which 

existing methods do not offer.’ 

‘Inconsistencies […] are likely to be remedied in 

updated version of the product.’

Catchment area determination—an investigation into 
using the Geofabric toolset for delineating watershed

Department of Land Resource Management,  
Northern Territory, April 2016

Six datasets make up the Geofabric:  
1. hydrology reporting regions, 2. hydrology reporting catchments, 
3. surface catchments, 4. surface network,  
5. surface cartography, 6. groundwater cartography

1

2

3

4

5

6
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RESEARCH AND 
DEVELOPMENT

Targeted, world-class research underpins 
the Bureau’s operational water forecasting, 
mapping and modelling products, as well as the 
standards and data services that support them.

This leverages the expertise of scientists from the Bureau 

and CSIRO, through our Water Information Research and 

Development Alliance (WIRADA), along with Australia’s 

leading universities and research partnerships.

WATER FORECASTING RESEARCH

Short-term flows

Improved hydrological error modelling and computational 

efficiency have been the focus of research and 

development for our 7-day streamflow forecasts over  

the past 12 months.

The rainfall post-processing method was extended to 

handle ensemble rainfall forecasts and improve parameter 

estimation efficiency. The core hydrological modelling 

package was upgraded and a new staged error  

modelling approach introduced to handle ensemble 

streamflow forecasts.

Over the next few years, these improvements will help 

the Bureau develop an operational 7-day streamflow 

forecasting service based on ensemble forecasts. With 

ensemble forecasts, the service is expected to cover more 

catchments—particularly those with intermittent flows—

with more reliable forecasts.

Seasonal flows

In recent years, research has focused on extending our 

seasonal streamflow forecasts beyond three months, 

expanding the service to more locations, and generating 

more accurate and reliable forecasts.

Through our WIRADA partnership, CSIRO researchers 

have upgraded models to allow forecasts to be generated 

for individual months within the 3-month forecast period. 

They are also developing new approaches for rainfall 

and streamflow post-processing, to combine with new 

high resolution rainfall forecasts for operational seasonal 

streamflow forecasts.

Researchers from Adelaide University and the University of 

Newcastle are enhancing rainfall–runoff model calibration 

through Australian Research Council projects. This should 

lead to more accurate streamflow forecasts, particularly for 

catchments with intermittent flows.

Future research will aim to develop a service that operates 

seamlessly with lead times from one to six months  

(and beyond), along with forecasts for entire river systems.

WATER BALANCE MODELLING

WIRADA researchers have enhanced the science and 

technology base of several water information products 

through strategic development of the Australian Water 

Resources Assessment (AWRA) Modelling System.

The AWRA River (AWRA-R) model was used for the 

Melbourne and Murray–Darling Basin regions of the  

2015 National Water Account. An innovative method for 

river system calibration in the AWRA-R model across the 

Murray–Darling Basin significantly reduced the amount of 

unaccounted-for water in the account. This was a major 

breakthrough in water balance modelling.

Research is also being carried out to include hydrological 

representation of water bodies, and urban and irrigated 

areas within the current AWRA Landscape (AWRA-L) 

model, and improve model resolution so it can be used for 

local and regional scale water management decisions.
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AWRA-L soil moisture data has been applied to  

improve design flood estimation in a research  

project led by Hydrology and Risk Consulting and  

The University of Melbourne. 

The project explored the variability of rainfall 

conversion to runoff around Australia, and results were 

the basis for guidance in the 2016 release of Australian 

Rainfall and Runoff, a national guideline for estimating 

potential flood characteristics. 

Using daily modelled soil moisture data across 

Australia for more than 100 years, the research 

developed new equations to estimate how much 

rain would not be converted to runoff, initially and 

throughout a rainfall event. These equations can be 

used as an input for infrastructure design anywhere  

in Australia. 

Estimates of the amount of rain likely to soak into soils before runoff occurs (known as ‘initial loss’ or ‘IL’) for Australia,  
with the exception of the arid interior.
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RESEARCH AND DEVELOPMENT

GROUNDWATER RESEARCH

Funded through an Australian Research Council Grant in 

2013, The University of Melbourne, with the Bureau and the 

Victorian Government, have this year completed a project 

to extract more quantitative information from Australia’s 

extensive groundwater monitoring network than ever before.

The project delivered a powerful groundwater time-series 

analysis toolbox, freely available online. This will soon  

be complemented by spatial statistical analysis tools,  

which are being tested with data across Victoria to produce 

monthly depth-to-water maps for the past 20 years. 

Together, they provide Australia with the first means to 

separate the various drivers on groundwater levels over 

space and time, to better understand the impacts of 

different management scenarios. 

This allows, for example, the estimation of the contribution 

from groundwater pumping and drought on an observed 

decline in the groundwater level. 

REAL-TIME RAINFALL ESTIMATION

Accurate riverine and flash flood forecasting requires 

frequently updated rainfall amounts using high-resolution 

grids. The Bureau currently produces this information only 

in areas where dense rain gauge networks and weather 

radars are both available. However, large areas of remote 

Australia are not covered by radars and have only a  

sparse rain gauge network, meaning many river basins  

with operational flood warning services are not well  

covered by the current set of blended radar–rain gauge 

rainfall products.

We have commenced a project to review methods  

to combine rainfall measurements from different sensors—

radar, gauge and satellite—to estimate hourly and  

half-hourly rainfall at a continental scale in real time,  

with updates every 10 minutes or better. This research 

will lead to a real-time rainfall service based on the best 

available high-resolution data to use as an input to flood 

forecasts across the country.

Probabilistic estimate of depth to water table across Victoria 
(example). This map was created using a combination of the 
time series and spatial analysis toolboxes.
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Recognising the role of research  
in water management

Since 2008, the Water Information Research and 

Development Alliance has combined the research, 

analysis and operational expertise of the Bureau and 

CSIRO to develop a suite of national water information 

products and forecasting services. 

This partnership and its role in improving the availability 

and quality of water information for Australia was 

recently recognised with the CSIRO Medal for Impact 

from Science.

Responding to legislative requirements and 

emerging user demand, the partnership has  

delivered deep innovation, and scientific and 

technological breakthroughs in skilful water  

forecasting, national water resources assessments,  

and globally transformative standards and  

collaborative frameworks.

This strategic collaboration has delivered  

nationally consistent and regionally relevant water 

information products and services to support  

sound decision-making at a national, State and  

local level.



28 Improving Water Information Programme Progress Report 2016

COMMUNICATION  
AND ENGAGEMENT

A strong focus of the Bureau in 2016 was  
to help stakeholders realise the value of,  
and benefit from water information products,  
through demonstrated adoption across public 
and private sectors. We have worked closely 
with stakeholders to achieve this goal.

CONSULTATION AND ENGAGEMENT

A number of regular peer consultative and advisory groups 

help us tailor products to meet the needs of industry and 

community users. From the overarching Jurisdictional 

Reference Group on Water Information, to subject 

and product-specific groups, we value the input these 

stakeholders have to the programme’s delivery  

and development. 

Bureau staff attended and presented at many national and 

international conferences, workshops and briefing sessions 

throughout 2016. These events also gave us opportunities 

to network with existing and potential users of our products, 

showcase their application, assess user needs and discuss 

development ideas.  

We attended the World Water Congress, the Hydrology and 

Water Resources Symposium, the Australian Hydrographers 

Association national conference, OzWater’16, the AWA 

Innovation Forum, industry sector and regional workshops, 

as well as VicWater, Victorian Farmers Federation, and 

Irrigation Australia conferences.

In addition to attending events in person, our staff also 

presented a series of webinars for government, industry 

and consulting colleagues. Topics included how to use 

our groundwater and soil moisture modelling tools, the 

benefits of streamflow forecasting and long-term water 

resource monitoring, the impacts of a variable climate on 

water resources, and how to use radar rainfall estimates for 

hydrological studies. These sessions have been well received 

by audiences watching live, along with those who watch the 

recorded sessions.

We were also part of a group of government and research 

organisations delivering the first Australian Climate and Water 

Summer Institute. Sixteen postgraduate students received 

scholarships to complete intensive training with the Bureau 

and partner organisations, and undertake projects to develop 

an application or improve data services and analysis tools.

Eloise Nation (Bureau of Meteorology, left) and Greg Carson (Hydro Tasmania, right) present to the Jurisdictional Reference Group 
on Water Information in November 2016.
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SHARING INFORMATION

The water information pages on the Bureau’s public 

website deliver the majority of the programme’s products 

and services to users. Located at www.bom.gov.au/water, 

the site attracted more than 950 000 unique page views in 

2016. This was an increase of more than 14 per cent on 

the previous year.

Website usage patterns were influenced by the weather in 

2016. Record-breaking rains in many areas led to website 

users seeking information about floods, and impacts on 

surface water and groundwater stores, while demand 

for water restriction and climate resilient water source 

information decreased.

Seasonal streamflow forecasts and design rainfall estimates 

remain popular resources for planning water operations and 

infrastructure needs.

Deputy Director, Environment and Research Division, Graham Hawke explores the relationship between climate and water 
availability at an energy and mining industry briefing hosted by the Australian Water Association.

The timeliness, quality and reliability of these products  

rely on a steady stream of incoming data from hundreds  

of organisations around the country. Ninety per cent of  

data providers use a Creative Commons licence,  

which also simplifies sharing and re-use in Bureau  

water information products. 

More than 7000 subscribers received water programme 

updates through our e-newsletter service in 2016.  

We delivered four editions of enGauge, monthly emails 

when seasonal streamflow forecasts were released,  

three editions of Groundwater News and the first edition 

of a newsletter specifically targeting ‘named persons’ 

under the Water Regulations. Our climate updates and 

outlooks also remain popular with water stakeholders  

due to the fundamental links between rainfall, 

temperature and water resources.
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We also worked with industry media and organisations to help 

share news from the programme. Feature articles appeared in 

The Conversation, Australian Water Association e-newsletters 

and Current magazine, and CSIRO’s ECOS blog.

Each month, we release a Climate and Water Outlook 

video presenting a summary of recent conditions and 

seasonal outlooks. Through the Bureau’s website and 

social media channels, each video is seen approximately 

10 000 times and watched in full approximately 5500 

times during the month it is published. However, this is just 

the start. They are also widely shared through social and 

traditional media, reaching around 145 000 people per 

month. Another 500 000 viewers are estimated to watch 

the outlooks on ABC Television’s Landline each month.

We increased our use of social media in 2016 to share 

information and engage with water information users. 

Using a combination of Facebook, Twitter and LinkedIn we 

delivered campaigns for theme weeks (e.g. National Water 

Week) and product awareness. These campaigns  

reached more than 900 000 people throughout the year, 

with 10 000 actively engaging with the posts and more 

than 1700 following links to our website. 

Feature in Australian Water Association magazine, Current, highlighting the many different types of sensors used by the Bureau to 
provide weather, climate and water information services.

Our monthly outlook videos are shared widely on social media.

COMMUNICATION AND ENGAGEMENT
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INTERNATIONAL RELATIONS

Sharing water information, forecasting models and other 

intelligence gathered through our respective programmes 

is characteristic of government meteorological and water 

information providers around the world. This ensures that all 

countries benefit from the best available intelligence  

and consequently make the most efficient use of our  

natural resources.

In 2016 we hosted delegations from the Netherlands,  

China and USA (California), and Bureau staff visited 

Vietnam, Myanmar, India, France, Greece, Switzerland,  

the Netherlands, UK, USA, and New Zealand to share 

expertise and information.

Our expertise is increasingly sought for international  

water information projects, committees, publications, 

conferences and workshops.

Using LinkedIn to promote a webinar about the Australian Landscape Water Balance in conjunction with Agriculture Victoria.

For example, in 2016, through the Australian Water 

Partnership, Bureau staff led a review of Indian water 

resources information systems for the Government of India 

and World Bank. This review drew on extensive hydrological, 

informatics and information systems expertise developed 

through the Improving Water Information Programme.

We are also providing a lead author for the World 

Meteorological Organization’s (WMO) Water Resource 

Assessment Manual, which adopts the Bureau’s  

Australian water assessment approach and will be 

published as a step-by-step international guide for water 

managers to conduct water resources assessments in 

their area of interest. 

The WMO commissions for Basic Systems and Hydrology 

endorsed the adoption of WaterML2, developed with 

Australian leadership, as a WMO standard for information 

exchange at meetings in November and December 2016.
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Detailed water accounts covering 

more than 75% of Australia’s 

population and ≈80% of water use

PROGRAMME 
ACHIEVEMENTS  
2007–2016

Insight into Australia’s water 

resources—availability and use,  

climate influences and long-term trends

Regional data and mapping of water 

availability and use, climate influences 

and trends

Streamflow forecasts for the  

next 7 days at 103 sites across  

50 catchments

Forecast streamflow over 3 months for 

160 sites (in every State and Territory)

One-stop shop to explore groundwater 

resources nationwide

Groundwater information for 850 000+ 

bores, including water-level data for

200 000+ bores

3D models for 9 major aquifers 

around Australia

Updated Intensity–Frequency–Duration 

design rainfall estimates for designing 

gutters, culverts and drains

Location, production and use details 

for 350+ recycled and desalinated 

water sources

Streamflow trends at 222 Hydrologic 

Reference Stations, updated every  

two years

Monthly review of streamflow and 

rainfall at 260+ sites

Streamflow observations at more  

than 3400 monitoring sites

Daily reporting of surface water storage 

volumes in 310 publicly owned lakes, 

reservoirs and weirs

Tracking and reporting of water 

restrictions across major metropolitan 

and regional urban centres

Water markets reports provide 

transparency around water rights  

and trading
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Hydrological models developed by 

scientists at Bureau of Meteorology 

and CSIRO shared internationally

Interactive maps of soil moisture, 

runoff, precipitation, 

evapotranspiration and deep drainage 

across Australia

Digital database of surface and 

groundwater features for mapping 

spatial relationships between 

hydrological features

More than 40 million data and 

metadata files received from 178 

providers, containing more than  

4 billion time-series observations

Water observations covering  

10 categories and 95 subcategories

Water information accessed 6 099 000 

times via website since it launched  

in 2010 

Video and graphical summaries 

provide information at a glance

Every month approximately 500 000 

people see our Climate and Water 

Outlook on ABC Television’s Landline

463 projects delivered to upgrade data 

providers’ hydrological monitoring 

systems nationwide

National and international standards  

to effectively share and compare  

water data

Australian Water Information Dictionary, 

defining more than 1400 terms

The world’s first water accounting 

standards, based on financial 

accounting models

7000+ people receive regular updates 

about the water situation, forecasts and 

information tools

Monthly climate and water briefings 

inform government planning and 

decision-making

$67–287 million in annual benefits 

delivered through the use of water 

information products

Ongoing funding recognises value 

of water information to industry and 

community

i
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