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The ANZSOG-Goyder Institute Visiting Professors Program
Flinders University, the Australia and New Zealand School of Government (ANZSOG) and the Goyder Institute for Water Research have
pooled resources to create a Visiting Professors Program aimed at developing the nation’s knowledge and skills base in the policy and
management of finite resources, particularly water resources. The program’s main focus is on the role of public policy and public sector
management in maximising opportunities for collaboration and cooperation in the use and re-use of finite resources.

Program Partners
Flinders University
Flinders University has a tradition of applied public-sector-related environmental education and research,
with specific strengths in the areas of public policy and management, and groundwater research. Flinders
University is home to both the Flinders Institute of Public Policy & Management (FIPPM), and the National
Centre for Groundwater Research & Training (NCGRT).
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The Goyder Institute for Water Research
The Goyder Institute for Water Research was established in 2010 to support the security and
management of South Australia’s water supply and contribute to water reform in Australia. The Institute
brings together South Australia’s leading water research capabilities, in collaboration with CSIRO, into a
single, comprehensive research program.

The Australia and New Zealand School of Government (ANZSOG)
ANZSOG was established in 2002 with the vision of creating a world-leading educational institution that
teaches strategic management and high-level policy to public sector leaders.
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Project Outline
The aim of this interdisciplinary project is to address how and why scientific information is (or is not) used in decision making for the
management of natural hazards and resources. In particular, it focuses on understanding the role of weather and climate information
in current practices of water-resource management. It seeks to identify factors that promote, enable or constrain the successful use
of data and forecasts, and the extent to which forecast information quality and/or the institutional practices of decision makers
contribute to these forecasts being used or not used. In addition to South Australia, case studies are being conducted or are planned,
in the Columbia River Basin of the US Pacific Northwest, the UK’s Thames Valley, Belize, Kenya, and India’s Ganges Basin.
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“…interviews were conducted with a diverse
cross section of about 100 individuals”

The Process
A series of interviews were conducted with a diverse cross
section of about 100 individuals, mostly in South Australia,
but some in Melbourne and Canberra. Interviewees included
individuals in at least the following categories:

• Indigenous peoples

• Weather, climate and streamflow modelers/forecasters

• Economists

• State and Commonwealth river operators

Transcripts of the interviews were prepared for analysis with the
support of Professor Rayner’s research team upon his return to
Oxford. Interviewees also provided documents including copies of
forecast materials, published reports, PowerPoint presentations,
copies of legislation and regulations, and examples of monitoring
and reporting paperwork, etc., to supplement or illustrate the
information given in interviews. Professor Rayner was also able
to participate in two workshops in which communication of
weather and climate science were central issues.

• Environmental water managers
• Water quality managers and regulators
• Water allocation planners
• Municipal water suppliers
• Waste and stormwater managers
• Emergency services
• Irrigators (Infrastructure operators, grape, stone-fruit and
almond producers)
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• Water traders
• Environmental scientists

The Questions
Past research has shown the severe limitations of asking people
directly what kinds of information they want about weather
and climate. Instead, interview questions sought to shed light
on issues such as:

“…in South Australia
there is extensive and
expanding use of
real-time monitoring
of weather and
weather-related
phenomena...”

• What kinds of weather and climate information is available,
ranging from real-time monitoring of current conditions
through 4- to 7-day forecasts, 3-month seasonal climate
outlooks, to 50 and 100-year climate projections?
• What kinds of information (including non- weather and
climate information) is currently being used in decision
making and how?
• What is the sensitivity of decisions to changes in weather
and climate information – what is the potential for
information to change decisions?
• How can societal and environmental outcomes of resource
management be improved?

The Preliminary Findings
As this work is still in progress, it would be premature to offer
definitive findings for the South Australia case study, let alone
any comparative observations relative to the other case-study
regions, where field work is less advanced. However, Professor
Rayner offers below 10 high-level preliminary observations
that may be of interest.

2. High credibility of the Bureau of Meteorology

1. Complexity of institutional arrangements

3. Expansion in use of real-time monitoring

The institutional arrangements for water resource
management in South Australia are extraordinarily complex
by any standard. The separation of water rights from land,
the unbundling of water licences, the distinction between
entitlements and allocations, the introduction of water
trading, all in the context of the shifting management
regime of the Murray-Darling Basin over the course of
the past decade, sit along technological innovations such
as wastewater recycling, stormwater harvesting, aquifer
recharge, and desalinization in a complex system designed
to ensure security of supply and water quality for essential
human needs and agriculture as well as those of the
environment and indigenous culture. Such complexity
inevitably leads to a highly constrained context for decision
making and incorporation of new information.

Within the complex framework of water resource management in
South Australia there is extensive and expanding use of real-time
monitoring of weather and weather-related phenomena including
- in addition to temperature and precipitation - stream flow, wind
conditions, evapotranspiration, and soil moisture. Much of this
information is derived from weather stations operated by the
BoM, but also by Natural Resource Management (NRM) Boards
and some local government authorities. Some major agricultural
operations also maintain their own weather stations.

The Bureau of Meteorology (BoM) enjoys very high credibility for
its forecasting capabilities across all sectors: certainly much higher
credibility than was exhibited towards the US National Weather
Service in Professor Rayner’s previous research in the USA.

4. Source of the information
The principal use of weather and climate information is the BoM
weather forecasts, both 4- and 7-day, with most reliance being
placed on the former. Agricultural users often also access private
weather forecasts, notably WillyWeather and Elders. In every case,
users of these forecasts said that they thought that the private
forecasters were using BoM data but that they preferred specific
aspects of the presentation of information by the private services.
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5. Long term forecasts as context

8. Long-term climate change predictions not used

There was widespread awareness of the availability of 3-month
seasonal outlooks, but almost all interviewees who mentioned
these emphasized that they largely treated them as background
information or context in which to consider the 4- to 7- day
forecasts. Murray River operators gave greatest attention to the
seasonal outlooks. However, even for them, historical stream flow
information combined with current conditions seems to dominate
decision making.

There was widespread awareness of climate change and very
little scepticism that it is real was encountered. However,
almost none of those interviewed made any direct use of longterm climate change predictions.

6. Use in flood scenarios
Flooding is an important issue in South Australia. However,
flooding of the Murray River is highly predictable as it depends
on conditions well upstream before the river enters the state.
Weather and seasonal climate forecasts were not considered
to be of particular value in this context. Flash flooding during
heavy downpours are of greater concern and more likely to lead
to serious losses. However, the forecasting imperative here is to
further improve the spatial scale of 4-day and the skill of 7-day
forecasts, rather than seasonal prediction.

7. The potential of water trading
Several interviewees suggested that water trading had been
important in enabling them to survive the Millennium Drought.
Although water markets are at an early stage of development
there was a clear sense that there is potential for a futures
market in water to develop and that this would be likely to be
strongly influenced by the seasonal climate outlooks, especially
if forecasting skill could be shown to improve.
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There appear to be several reasons for this:
a. Several interviewees suggested that the legal requirements
for updating Water Allocation Plans and the Murray Darling
Basin Plan every 10 years represented opportunities to
tune water resource management practices in response to
emerging climate trends, especially in the absence of major
new infrastructure options on the Murray which might
otherwise require longer term planning.
b. Experience of the drought and the reorganization of water
rights over the past decade had promoted the confidence
of some agricultural water users in their ability to adapt to
changing conditions.
c. There was a strong sense among irrigators that climate was a
relatively minor factor in their decision making relative to factors
such as commodity prices and the condition of the dollar. They
saw their ability to shift to more drought resistant cultivars, etc.
as constrained by consumer demand or particular varieties.
However, notwithstanding these constraints, the crossgovernmental initiative to promote climate change awareness and
adaptation planning in South Australia is innovative and proving
effective in promoting community awareness of the time scales on
which critical adaptive decisions will have to be made in the future.

“...Water trading had been
important in enabling them to
survive the Millennium Drought”

9. Information co-production and tight feedback loops
are beneficial
Weather and climate information appeared to be best
integrated into decision making where forecasters and users
were engaged in the co-production of information or where
there are very tight feedback loops between forecasters
and users. Examples include the pre- and post- fire season
evaluations conducted jointly by the BoM and the Country
Fire Service, combined with the daily liaison between both
organizations throughout the fire season. Although bushfire
management is not strictly a water resource management
issue, the strong dependence of the sector on weather
forecasting seems relevant to evaluating the potential
applications of forecasts in the water sector.

Future Work
The impressions given above are only provisional and a more
detailed analysis of the large amount of interview material
gathered will be undertaken in the following months.
At the same time, additional case studies will be conducted or
completed in other international locations, such as the UK’s
Thames Valley, Belize, and Kenya. These case studies will provide
vital information for a comparative analysis and may highlight
new areas for investigation for the future.

10. Measures of success
Measures of success in their roles varied among water
managers. Those involved in delivering services to the general
public, such as drinking water supply, sewage management,
flood control, etc. were largely unanimous in defining success
in terms of their ability to maintain a low profile in the media
and minimizing the number of complaints about the quality
of service. This view was also common among infrastructure
operators serving farmers. Among farmers, success was
measured by their ability to sustain profitable operations
from year to year, especially under stressful conditions such as
were experienced during the Millennium Drought. The extent
to which weather and climate information can be aligned
with these goals is likely to be a significant determinant of its
incorporation into decision making.

Final Comments
I would like to thank ANZSOG, the Goyder Institute for Water
Research, and Flinders University for their generous support
during my time as the inaugural ANZSOG-Goyder Institute
Visiting Professor. From my viewpoint, the four months I have
spent in South Australia have already proven to be immensely
fruitful. The ANZSOG-Goyder Institute Visiting Professorship
has been an entirely positive experience and I extend my thanks
to all involved in making it possible.
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