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Provision of information on climate and weather is 
important as it contributes to economic and societal 
resilience in Australia and worldwide. ‘Climate Services’ 
involve managing meteorological data, deriving products 
that describe climate and applying these products for 
social, economic and environmental benefit. In adapting 
to climate change, effective provision of climate 
services requires presenting information relevant to 
long-term planning and early warning of significant 
climate risks.

Understanding and predicting weather and climate 
requires strong international cooperation. International 
meteorological bodies have initiated a process to 
reconsider the way information is managed and 
presented to help achieve greater societal benefits 
and assist communities and industries adapt to climate 
change. The Global Framework for Climate Services 
aims to make climate information accessible and easier 
to use.

This think tank brought together 36 participants from 
the Bureau of Meteorology (BoM), Victorian State 
Government departments, local government, research 
and academic institutions and industry users of climate 
information. The three goals were to:

1. assess the current situation on climate information 
and adaptation

2. build a greater common understanding of the 
expectations of climate information users and 
the capacity of information providers in providing 
information for adaption to climate change

3. provide recommendations for policy and guidance 
for research on improved climate services in a 
changing climate.

Executive 
summary

Key findings

There were eight key findings from the think tank 
discussions.

1. Most users do not distinguish between weather 
and climate information. The needs for climate 
information vary considerably among different types 
of users and for different types of events. Even 
within a sector such as agriculture, the climate 
information and advisory needs of different types of 
farming businesses vary considerably.

2. Communication of climate information needs to 
be tailored to the ways that intended recipients 
receive messages about climate. Some users in 
government agencies and industry are comfortable 
with more complex written reports or web-based 
tools, while farmers often prefer radio or other forms 
of verbal reports. Visual presentation and design is 
critical (more pictures — less text). Repeated and 
consistent messaging is important.

3. Too much information may be a problem. People 
needing to respond rapidly to urgent emergency 
events such as floods or bushfire require simple 
checklists that can guide their decision-making in 
stressful situations.

4. High-impact floods or fire events typically result 
from a combination of extreme weather conditions 
and preconditions (either extended drought or 
rain). This requires different types of monitoring 
and analysis for effective prediction and is difficult 
to estimate over the longer time scales relevant to 
climate change.
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5. There are many intermediaries in the ‘supply chain’ 
of climate and weather information from the Bureau 
of Meteorology to potential users. This can include 
state and local government, emergency managers, 
private information providers and print, TV and 
radio media. The roles of these different bodies 
need to be clearly recognised and understood. 
Communication among these groups needs to be 
improved. Different user groups need to build up 
trust and respect for those people and agencies 
providing information on climate.

6. Framing of messages about climate is critical to 
whether and how users take up information. For 
example, farmers want to talk about drivers of 
weather and short-term climate variability rather 
than long-term climate change.

7. The incidence and nature of extreme events are 
more important than change in average conditions 
when considering the impact of climate. Extreme 
events are less easy to predict and less easy to 
build into climate change scenarios.

8. The density of the observation network can at 
times limit the ability to provide high-level services. 
For example, flood forecasting is dependent on 
the continued availability of sufficient data from 
observation networks.

Research needs

The following research needs were identified at the think 
tank.

•	 Improved understanding and prediction capacity of 
extreme events and combinations of events that lead 
to major climate-related emergency events such as 
flood or wildfire.

•	 Major bushfires are episodic and operate on a 
different time scale from climate change. More 
analysis is required of bushfire incidence, climate 
variability and past patterns or events.

•	 There is a complex set of psychological and social 
issues that lie between climate information and 
decision-making. Improved understanding of how to 
frame weather and climate communication messages 
is required to increase engagement and response 
from different types of user communities.

•	 Better climate and sea level information is required to 
improve long-term planning and control development 
in coastal settlements that are vulnerable to flooding 
and sea level rise.
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Policy recommendations

•	 Local government and regional bodies have a 
potential role to communicate with and educate the 
local community about climate.

•	 The Victorian State Government might introduce 
school education programs on climate to increase 
understanding of and response options to climate 
risks.

•	 Investment is required for improved prediction 
services for extreme events, such as the Hazard 
Warning Service in the USA.

•	 The Victorian State Government could implement 
policies to foster communication and networking 
between the BoM, government agencies and other 
climate services users through activities such as the 
Seasonal Bushfire Assessment Workshop.

•	 Policy arrangements should consider supporting 
climate risk management using financial products (e.g. 
weather derivatives).

•	 Policy should support the role of the private sector in 
presenting targeted climate and weather information 
to different types of user groups.

•	 Weather-related warnings and communication should 
consider that many people living in areas exposed to 
bushfire and flood are newcomers who do not have 
a long-term history with, or understanding of, the 
landscape.

Think tank evaluation

•	 Seventeen participants (44%) filled out an evaluation 
of the event (Appendix 15). The overwhelming 
majority of respondents (94%) rated the scope and 
relevance of the issues discussed at the think tank 
as either ‘good’ or ‘excellent’. Eighty-two per cent 
agreed or strongly agreed that the event improved 
their understanding of the role of the BoM in providing 
climate information relevant for long-term planning 
and climate risk early warning. Participants responded 
positively to the use of ‘front line’ researchers and 
planners as presenters and the emphasis on the 
development of practical services.

•	 Other respondents felt the structure of the think 
tank could have been broadened to include a 
greater emphasis on user needs for climate services 
as well as more background information on past 
experiences in using climate services. There were 
suggestions that the event was too focused on the 
National Meteorological Services to the detriment of 
discussion on urban planning. Participants advised 
the event would have benefitted from greater industry 
attendance and participation.

•	 Overall, the think tank was highly rated and all 
participant observations provided useful guidance for 
the Victorian Centre for Climate Change Adaptation 
Research (VCCCAR) to move forward with the issues 
raised and for future event planning.
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Introduction

The Bureau of Meteorology (BoM) contributes to national 
social, economic, cultural and environmental goals by 
providing observational, meteorological, hydrological 
and oceanographic services. The BoM also undertakes 
research into science and environment related issues in 
support of its operations and services. Data are made 
available to generate products that range from copies 
of basic climate data, through to providing processed 
datasets and a diverse suite of climate summaries, 
atlases and specialised analyses in various forms.

Climate services encompass a range of activities 
including:

•	 managing meteorological and related data collected 
by the BoM

•	 deriving products from the data that describe 
Australia’s climate

•	 developing techniques for applying the data in a wide 
range of social, economic and environmental contexts

•	 providing information and advice to the general public 
and specialist users about the nature of climate in 
general and Australia’s climate in particular.

This think tank brought together 36 participants from 
the BoM, Victorian Government departments, local 
government, research and academic institutions and 
industry. The three goals were to:

1. assess the current situation on climate information 
and adaptation

2. build a greater common understanding of the 
expectations of climate information users and 
the capacity of information providers in providing 
information for adaption to climate change

3. provide recommendations for policy and guidance 
for research on improved climate services in a 
changing climate.

Introduction:  
Professor Rod Keenan – University 
of Melbourne and VCCCAR Director

In introducing the speakers, Rod provided an introduction 
to Victorian Centre for Climate Change Adaptation 
Research (VCCCAR) and explained that the three goals 
of the think tank were to:

1. direct policy and practice and inform further 
research

2. derive clear ideas about the direction of climate 
services

3. provide recommendations to improve data services 
from data providers including the BoM.

4. Rod asked the participants to reflect on their 
reasons for attending the think tank. Several 
participants shared their motivations for attending, 
which included:

•	 understanding the implementation and education 
systems around climate information and the 
challenges these pose for adaptation

•	 better sharing of data and research to enable 
researchers to conduct more efficient and 
consistent adaptation studies

•	 exploring an interest in the natural resource 
management (NRM) aspects of adaptation.

Rod then emphasised the importance of understanding 
how users interact with climate information and how a 
local understanding of climate and its interaction with 
the broader ecological and social systems can assist 
in adaptation planning. The BoM, as a co-sponsor for 
this think tank, is at the forefront of providing data and 
generating information as well as communicating to a 
diverse range of stakeholders.
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Speaker 1: Dr David Walland – 
Manager of Climate Data Services 
at the BoM and Representative for 
the WMO GFCS

David Walland provided an introduction to the Global 
Framework for Climate Services (GFCS), a new initiative 
led by the World Meteorological Organization (WMO) to 
enable climate information to be more accessible and 
usable. The main objective of the GFCS is to develop a 
co-ordinating framework that uses existing programs and 
activities and matches the resultant climate information 
to the needs of users. Of key importance is a mutual 
understanding of the role and usability of climate 
information and its potential to inform decision-making. 
The GFCS is not a new system to deliver all of this, but 
uses existing infrastructure including the Global Climate 
Observing System (GCOS), World Climate Research 
Programme (WCRP), Global Telecommunications System 
(GTS) and Global Data-Processing and Forecasting 
System (GDPFS). These programs will improve the 
capacity to deliver climate services globally. The GFCS 
will enable these other global programs to better deliver 
information to the community and avoid duplication of 
effort.

The GFCS also focuses on building capacity, not just 
in developing countries but also across the wider user 
community. National Meteorological Services (NMS) 
will need to engage with the user community under the 
GFCS; however there may also be information distributed 
at a global level directly to other organisations such as the 
World Health Organization (WHO). The WHO will share 
information through its own Members.

Documents for the GFCS are currently being produced 
and are due for endorsement during October 2012, 
including an implementation plan. Dave encouraged 
participants of the think tank to take part in the open 
review process. The report is available at  
www.wmo.int/hlt-gfcs/

Dave concluded the presentation with the following 
questions:

•	 How should climate services be set up in Australia?

•	 What institutional arrangements would facilitate 
the best possible engagement and service such as 
consultative committees or a national implementation 
plan?

Discussion points raised

Partner countries participating in the development 
of GFCS are keen to see priorities delivered at all 
levels from global through to local. UN Agencies have 
experience in delivering projects at the global level. At the 
national and local levels, relationships with agencies like 
the BoM and its users will be important to delivering the 
outcomes of the GFCS.

The GFCS has helped identify a broad range of potential 
users. The benefit of having one provider agency, for 
example an NMS, to engage with has been proven. 
Many users do not distinguish between weather and 
climate data and so the BoM is in a key position. The 
GFCS aims to improve user engagement through 
mutual understanding between providers and users. The 
challenges will be getting decision-makers to take notice 
of climate information and presenting the information in a 
way that is easily used by stakeholders, particularly those 
who require information at a local level.

Discussion at tables raised the following points:

•	 there is a need to better integrate and implement the 
process of disseminating information to stakeholders, 
such as having centralised body for certain industry-
specific information

•	 local government has a role in educating and 
communicating with users

•	 there is a need to reduce the disconnect between 
policy and user needs.
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Case study on agriculture

Speaker 1: Graeme Anderson – 
Senior Subject Specialist – Climate 
Change, DPI, Victoria

The work of the Department of Primary Industry’s (DPI’s) 
industry extension program provided an excellent starting 
point for the case study on agriculture. Graeme explained 
that the DPI’s Climate Change Team focused on building 
capabilities within the organisation about climate. The 
extension program also delivered innovative services 
to the community. These included hosting numerous 
workshops and seminars across Victoria over the past 4 
years. The BoM has also developed email and web-based 
products to communicate their information and products 
and help users understand these products better. Recent 
surveys conducted by the DPI indicated that the BoM’s 
products and services have helped users improve their 
awareness and understanding of climate variability, local 
climate drivers and large-scale systems.

Graeme emphasised that much of the work has identified 
the importance of framing climate information. For 
example, using climate variability or climate drivers elicits 
a much better response in the farming community than 
starting the discussion with climate change. The DPI 
has also tried to help stakeholders see the benefit and 
relevance of climate information to their industry. An 
‘upscaling’ technique developed by DPI relates local 
temperature and rainfall time series to large-scale climate 
drivers such as the El Niño Southern Oscillation (ENSO) 
and Indian Ocean Dipole (IOD). This approach has 
received positive feedback from stakeholders.

A particular challenge DPI identified with the agricultural 
sector was the need for short-term outlooks for the 
month, season and year. Some key themes for the 
effective provision of climate services include improving 
information timeframes, including providing predictions in 
the short term (days), as well as seasonal (months) and 
longer term (years) trends. Focusing on the information 
needs of different users such as farmers, industry and the 
supply chain is essential. It is also essential to improve the 
capacity and literacy of the community through the use of 
‘trusted messengers’ — these are organisations with the 
authority and experience to provide reliable and useable 
climate information.

Speaker 2: Dr Leanne Webb – 
Climate Scientist and Viticulturist, 
CSIRO

Leanne explained the impact that climate and weather 
has on perennial horticulture. Greenhouse-induced 
changes to wine grapes poses a threat to viticulture on 
longer time scales. Interseasonal weather and climate 
information can also affect berry growth, composition and 
water use, for example.

The timing of heatwaves, frost and extreme fire weather 
are important determinants of crop quality and the 
quality of the wine produced. Information that can inform 
decision-making at seasonal time scales and shorter, 
particularly around harvest time, is incredibly important to 
the industry.
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Speaker 3: Dr Andrew Watkins – 
Manager, Climate Prediction Unit, 
BoM

Andrew explained some of the BoM’s existing and 
developmental services for agricultural industries. The 
BoM produces three kinds of climate services for 
agriculture: real-time data, information on weather and 
extremes, and data for understanding local and long-term 
climate trends. For example, the ENSO Wrap-Up looks 
at the season ahead and together with the Seasonal 
Climate Outlook (SCO) provides valuable information to 
decision-makers. Information about extremes is useful in 
weather planning and analyses across areas such as the 
Murray Darling Basin and can be useful for short-term 
decisions such as irrigation management. One of the 
most significant challenges is educating users how they 
can use climate information when making decisions.

The BoM is currently developing a prediction service for 
multi-week time scales to enable better preparation for 
extremes. This product has the potential for offering a 
Hazard Warning Service similar to that currently offered in 
the USA.

For the farming community there is a current 
preoccupation with shorter term adaptation — minimising 
losses during extremes and maximising benefits during 
favourable periods.

Transforming data into intelligence for stakeholders to 
incorporate into their decision-making is a fundamental 
component of the BoM’s service.

Discussion points raised

Discussion at tables raised the following points about 
agriculture and climate services:

•	 relationships between information providers and users 
are important for ensuring uptake of information

•	 framing of communication is fundamental to 
engagement and understanding

•	 formally recognised communication and delivery 
channels are essential

•	 there is a need to better understand how people 
currently access climate information

•	 farmers are business operators — organised and 
more competitive farmers use the best current data 
for decision-making but competition may prevent full 
sharing of information with others in their business 
community

•	 risk management using financial products (e.g. 
derivatives) is largely unknown in Australia compared 
with other countries

•	 climate change communication requires 
transformational change

•	 organisations should focus on providing certain 
aspects of climate information and communication 
well and allow other organisations (including in the 
private sector) to tailor information for industry groups

•	 concern about climate change adaptation depends 
on organisation size — individuals are less likely to be 
concerned about adapting to climate change

•	 means of communication are important; for example, 
farmers may choose to obtain more information from 
radio than from newsletters or other print publications

•	 the agricultural industry is one of the best users of 
climate information as the industry works on a short-
term horizon and there is an immediacy of impact on 
businesses

•	 climate information is important for risk and business 
management regardless of the overall climate change 
debate.
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Case study on bushfire

Speaker 1: Fred Cumming – DSE, 
Victoria

The land area of Victoria is over 21 million hectares, 
of which one-third is public land. Managing the fire 
risk for this land is an important role of Department of 
Sustainability and Environment (DSE). The major cause 
of bushfires on public land is lightning, especially when 
accompanied by dry conditions. Understanding how often 
these conditions have occurred in the past and how they 
may change in the future is fundamental to managing 
future bushfire risk.

The likelihood of conditions conducive to bushfires 
occurring and the timing and the scale of the event 
are all-important variables that can affect seasonal 
planning for emergency services as well as planning by 
local communities. Information about the amount and 
distribution of rainfall in time and space is of particular 
value. Changes to wind patterns and understanding the 
influence climate change will have on vegetation ecology 
and biodiversity are also important. This information 
would allow research into changes to burning regimes 
and potentially inform decision-making around land use 
planning.

Climate information can assist in prioritising planned 
burns and strategic planning of resourcing in the short 
and long terms. Seasonal outlooks over 3–6 months 
and longer term projections for the next 2–3 years and 
10–20 years are the most essential climate time scales 
for bushfire management.

Speaker 2: Professor Jim McLennan 
– Senior Research Fellow, School 
of Psychological Science, Latrobe 
University

Jim is a psychological and behavioural scientist who 
has been involved with conducting 500 interviews with 
survivors of the recent Black Saturday and Western 
Australian bushfires. The research was designed to get 
a better understanding of who we are warning about 
bushfires and discover what they know about bushfires in 
their area.

The research identified that despite saturation coverage 
by the media prior to the Black Saturday events of 7 
February 2009, only 50% of the people interviewed were 
aware of the full danger of the event and around 20% 
had no awareness of the warnings. Depending on the 
location of their property, the respondents’ awareness 
levels for the event were broken into three groups 
with high awareness reported in rural and town fringe 
locations and no awareness reported by those living in 
urban areas.

Of the people who were aware of the warnings for 
the event, only 80% were prepared. Of the people 
interviewed approximately half stayed and defended. Of 
these, 80% were successful with the remaining survivors 
fleeing, often at the last minute.

More information about these interviews can be found in 
the report on the Bushfire Cooperative Research Centre 
(CRC) at www.bushfirecrc.com/resources/presentation/
how-householders-make-decisions-during-bushfires

The learnings from this study for climate information 
services are that the message can go out to the 
community but the awareness levels of the public need 
to be factored in. Many people are not interested in 
warnings unless there is certainty that the event will 
impact on them. People respond to methods of receiving 
information differently. For example, some required 
text messages or door knocks before recognising the 
seriousness of the event. The communication streams 
for information are essential if people are to understand 
messages and put actions into place.
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Speaker 3: Dr Chris Lucas – 
Researcher, CAWCR

Chris concluded the case study for bushfire by 
summarising the research that has been taking place 
over the last few years at the Centre for Weather and 
Climate Research (CAWCR) in conjunction with the 
Bushfire CRC. This research has focused on gaining 
a better understanding of fire weather conditions and 
behaviour. Chris has been involved in developing the 
historical fire weather dataset for Australia, which is a 
station-based dataset using 38 high-quality sites.

Weather indices have been linked to property loss to 
estimate risk levels of events. An example of this is the 
Forest Fire Danger Index (FFDI), which when exceeding 
the value of 50 has been linked to events with significant 
loss (more than 10 houses). Chris is also working with 
Geoscience Australia to grid the data and estimated 
return periods. Research in these fields is still ongoing but 
can provide valuable information to emergency services 
about the scale of a forecast event and allow for better 
event planning.

Currently research is being conducted to identify the 
climate drivers of FFDI variability and how large-scale 
atmospheric circulations (e.g. ENSO and IOD) can 
influence bushfire seasons. The conditions experienced 
in the early 2000s may, for example, be indicative of 
average conditions in 2050.

This research can be used to inform decision-making but 
better working relationships still need to be established 
with the end users to ensure that the information provided 
and analyses conducted are fit for purpose. Currently the 
BoM is working with other agencies to establish a regular 
Seasonal Bushfire Assessment Workshop.

Discussion points raised

Discussion at tables raised the following points on 
bushfire:

•	 fire information for all stakeholders should be 
provided through defined channels to ensure that the 
community receives and acts on vital communications 
and messages

•	 an understanding of the likelihood of future fire events 
and how weather extremes and vegetation profiles 
may change in future is important to planning

•	 rational decision-making is difficult in pressured 
situations and this should be incorporated into 
communication techniques by agencies, such as by 
providing checklists and standard procedures

•	 fuel reduction burning is an important measure to 
manage bushfire risk — this requires different types 
of climate information for effective planning and may 
require different types of warnings, such as air quality

•	 people relocate and communities change and 
expand, so it can be difficult to retain important local 
knowledge about past bushfires in an area

•	 more people are moving to rural areas with high 
bushfire risk for ‘tree change’ lifestyles but have little 
understanding or awareness of the risks

•	 research into the science of bushfires is ongoing

•	 bushfires are episodes that operate on a different 
time scale from climate change — information about 
climate variability and past patterns or events is 
perhaps the most valuable for bushfire management.
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Speaker 1: Rod Keenan – presented 
on behalf of Andrew Gissing, SES

Climate data inform the emergency management of 
floods. Recent heavy rain events have occurred in areas 
with already saturated catchments, creating widespread 
flooding. It is essential to understand current catchment 
conditions and how the event forecasts may compare 
to previous flood events to ensure that communities 
can prepare. The timing of warnings is also essential 
for emergency management, with the longest lead time 
offering the largest planning window. Longer term climate 
information and forecasts can assist with future planning 
and risk assessments for flood events.

Speaker 2: Viktor Brenners – 
Floodplain management, DSE

There are numerous challenges in dealing with floods 
in Victoria as there is a short historical record and the 
landscape has changed dramatically within the recording 
period. The uncertainty associated with the lack of 
information makes future planning for managing floods 
very difficult.

As sea level data is also sparse, monitoring sea level 
rise and event impacts is difficult. Inundation maps are 
becoming available to catchment management authorities 
(CMAs) and councils and can assist with planning. 

Providing information and sharing knowledge can create 
issues when appropriate guidance is not provided on 
what to use and in which situations. The existing tools for 
decision-making do not necessarily assist with planning 
activities. This situation needs to be addressed to enable 
better adaptation planning.

Detailed coastal hazard assessments are currently being 
carried out at Port Fairy, Corio Bay and the Bellarine 
Peninsula. The learnings from these projects should 
provide a good basis for ongoing assessments of coastal 
hazards, particularly under climate change. The DSE is 
also contributing funding to the South-East Australia 
Climate Initiative (SEACI).

There is a need in the community to allow coastal 
settlements to remain viable while not allowing the 
future flood problem to escalate. If we plan ahead, we 
can reduce future impacts by controlling development 
sensibly, such as by upgrading infrastructure over time.

Speaker 3: Dr Dongryeol Ryu – 
Senior Lecturer, University of 
Melbourne

Flood forecasting is being conducted over a range of 
different time scales and Dongryeol is currently working 
on a project between the University of Melbourne and the 
BoM to improve short-term flood forecasting on the scale 
of a few hours to a week.

The spatial distribution of flood gauges across the 
network makes analysis difficult. There is a strong 
relationship between the accuracy of forecasts and the 
density of rain gauges available for forecast verification. 
Historical and real-time rainfall records are essential to 
providing this forecasting service.

Speaker 4: Soori Sooriyakumaran 
– Manager, Flood Forecasting and 
Warning Unit, BoM

Soori concluded the presentations in the case study of 
floods by describing the BoM’s role during flood events. 
The main role of the BoM is to provide flood warnings 
and forecasts to the community and to collect real-time 
rainfall and river data. Recent events have indicated that 
the three levels of government work well together during 
flood events.

A national flood risk assessment is underway to ensure 
that changes to flood risk are identified in a timely 
manner to enable better emergency management 
planning. This will augment the current state-based 
systems. New developments in flood warnings will look 
at continuous monitoring and evaluation of river levels to 
assess flood risk.

Case study on flood
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Summary

Professor Nigel Tapper – School 
of Geography and Environmental 
Science, Monash University

The think tank achieved its three overall aims. The think 
tank:

1. assessed current climate information and 
approaches that individuals and industries are using 
for adaptation

2. created common understandings of expectations 
between users of climate change information and 
the capacity of the providers of that information

3. discussed and recommended policy and guidance 
for research on improved climate services in a 
changing climate.

‘Climate services’ means providing data, services and 
products to decision-makers who create policy about 
how to deal with the effects of climate change. David 
Walland of the BoM gave an overview of developments in 
the Global Framework for Climate Services (GFCS) and 
its role in helping those decision-makers manage risks 
from climate change. A roll-out of the GFCS is still being 
planned for Australia. A challenge is that the end user 
base is broad and expanding.

The effects of climate change on the agricultural industry, 
and on the severity and frequency of bushfires and 
flood, were examined during presentations and break-
out sessions. The presentations are described in earlier 
sections of this report and in the appendices. Appendix 
16 summarises the responses that arose during the 
break-out sessions as well as recommendations from 
participants. 

For agriculture, recurring themes during discussions 
highlighted that farmers are extremely proficient adaptors 
to climate change because their businesses depend on 
responding to the environment. However, agricultural 
workers tend to focus on immediate weather variation 
rather than take a long-term view of changing climate 
trends. This means that getting the climate change 
message across through trusted experts and radio  
rather than print media is important. Equally important is 
avoiding complex data when communicating messages 
about climate change. Here, fewer words and more 
intelligent visuals are key.

Approaching bushfire risk under climate change involves 
making decisions on forest ecology, burning regimes 
and land use. Climate data providers need to generate 
outlooks for the short term (3–6 months, for the duration 
of the fire season), medium term (2–3 years, climate 
scale) and for strategic planning in the longer term 
(10–20 years, on the scale of climate trends).

In bushfires, it is important to understand the behaviour 
and mindsets of the people likely to be directly affected 
during a major event — termed ‘warnees’. Their behaviour 
is modified by knowledge of bushfires and expectations 
of who will help them and when during a crisis event. 
Many of these people have no experience of bushfire, 
as they have recently moved to a bushfire-prone area. 
Further, they are often not interested in warnings unless 
the danger is immediate and guaranteed.

Fire agencies such as the DSE and the Country Fire 
Authority (CFA) have particular spatial and temporal data 
requirements. Data providers such as the BoM need to 
continue to tailor their information and products for these 
agencies. Information includes improved real-time data 
during fire events. While past rules-of-thumb (such as the 
FFDI) hold, it can be difficult to interpret past fire data 
because data are inhomogeneous and incomplete; major 
fires are also infrequent so do not provide constant data.
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The importance of providing the right warning information, 
in the right quantities, in the right language and at the 
right time is a theme that arises frequently with bushfire 
as well as flood. Another similarity is that major floods and 
bushfires typically occur when there are adverse weather 
conditions on top of adverse climate conditions (extended 
drought for fire, and extended preceding rain for flood).

Recent Victorian floods have again highlighted that 
emergency services become quickly overwhelmed at 
times of a climate-induced crisis. The data providers need 
to provide monitoring for both preceding and current 
extreme events. Flood forecasting is dependent on the 
continued availability of sufficient data from observational 
networks. The BoM’s flood warnings based on real-time 
rainfall and river data are well supported by modelling — 
but issues of data quality remain.

Even after recent large fires, it is difficult to communicate 
the increased risk of more major bushfires. There is also 
much public scepticism about the link between climate 
change and fire. Even so, climate science does not 
provide all the answers about how the climate will change 
and about the changing risk of bushfires.

This gives rise to the question of responsibility. While it 
is the responsibility of data providers such as the BoM 
to monitor climate and weather for catastrophic events, 
the agencies should not overprotect or remove personal 
responsibility from the ‘warnees’, who should make their 
own decisions about when to act, including whether 
and when to evacuate. Further, are the agencies being 
realistic expecting the public to be prepared when the 
experts themselves are not? In summary, the role of 
the Victorian State Government is to provide guidance 
based on information provided by agencies such as the 
BoM, while local communities need to make the final 
adaptation decisions.
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Name Organisation

Graeme Anderson Farm Service Victoria, Department of Primary Industries

Hans Baer School of Social and Political Sciences, University of Melbourne

Belinda Campbell Bureau of Meteorology

Lisa Cowan Service Design Research, Department of Primary Industries

Alison Creighton Environment manager, Bass Coast Shire

Fred Cumming Project Officer, Fire Risk Analysis, Department of Sustainability and Environment

Thomas Duff Forest and Ecosystem Science, Melbourne School of Land and Environment, University of 
Melbourne

John Edwards Manager Environmental Sustainability, Bayside City Council

Christine Forster Primary producer

Peter Forster Primary producer

Quentin Farmar-Bowers Research Fellow, Deakin University

Andrew Gissing State Emergency Service

Philip Ingamelis Park Protection Project, Fire Project, Victorian National Parks Association

Svenja Keele Senior Consultant, Environment and Sustainability, Arup

Rod Keenan Victorian Centre for Climate Change Adaptation Research

Christine Kilmartin Manager, Sustainability Analysis, Department of Planning and Community Development

Tim Loffler North East Catchment Management Authority

Chris Lucas Bureau of Meteorology

Malcolm McCaskill Department of Primary Industries — Future Farming Systems Division

Gabrielle McCorkell Mornington Peninsula Shire Council

Jim McLennan La Trobe University

Tim Morrissey Senior Policy Analyst, Office of the Commissioner for Environmental Sustainability 

Jane Mullett Research Fellow, Climate Change Adaptation Project, RMIT University

Milos Pelikan Spatial Vision

Scott Rawlings Manager, Environmental Monitoring and Analysis, Office of the Commissioner for 
Environmental Sustainability

Dongryeol Ryu University of Melbourne

Harvey Stern Bureau of Meteorology

Soori Sooriyakumaran Bureau of Meteorology

Jennifer Sutton Business Development Manager, Commonwealth Scientific and Industrial Research 
Organisation — Marine and Atmospheric Research Division

Nigel Tapper Victorian Centre for Climate Change Adaptation Research

Suu Lam Thi Thu Director, Centre for Social Research and Development, Vietnam

David Walland Bureau of Meteorology

Andrew Watkins Bureau of Meteorology

Leanne Webb Commonwealth Scientific and Industrial Research Organisation

Penny Whetton Commonwealth Scientific and Industrial Research Organisation — Marine and Atmospheric 
Research Division

Madeliene Wilson Catchment Planning, Department of Sustainability and Environment

Tom Worthington Climate Change Institute and Research School of Computer Science, The Australian 
National University

Celeste Young Victorian Centre for Climate Change Adaptation Research

John Zillman Victorian Centre for Climate Change Adaptation Research — Bureau of Meteorology

Gippsland think tank participants
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Appendix 3:  
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Appendix 4:  
Presentation by  

Graeme Anderson 
(DPI)
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Appendix 5:  
Presentation by  

Leanne Webb
(CSIRO)
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Appendix 6:  
Presentation by  

Andrew Watkins
(BoM)
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Appendix 7:  
Presentation by  
Fred Cumming

(DSE)
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Appendix 8:  
Presentation by  

Chris Lucas  
(CAWCR)
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Appendix 9:  
Presentation by 
Rod Keenan on  

behalf of Andrew 
Gissing (SES)
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Appendix 10:  
Presentation by  

Viktor Brenner  
(DSE)
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Appendix 11:  
Presentation by 
Dongryeol Ryu  

(University of  
Melbourne)

43



44



45



46

Appendix 12:  
Presentation by  

Soori Sooriyakumaran 
(BoM)
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Appendix 13:  
Summary  

presentation by  
Nigel Tapper 

(Monash University)
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Appendix 14:  
Notes from group 
breakout session
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Agriculture
Services work when they provide critical information 
on ‘something that matters to the user’

Lots of great data and info; lots of it is underused

Lots of user needs and trusted networks that need to 
be partnered with

Challenges around ‘who’ facilitates supply chain of 
climate and agriculture services

Climate variability and change services are seen as a 
continuum (not separate)

Lots required to use ‘trusted’ messengers to influence 
decisions

BoM is great. Increase accessibility and products and 
services means many more people will use it (e.g. DPI 
uses BoM products all the time)

Visualisation is important. Lots of approaches to 
displaying information visually

Setting context ‘uncertainty’

Remember there are valuable adaptation responses 
or practices that do not require climate info; for 
example change in business management, risk 
management

Use of climate data is dictated by political views and 
other beliefs

Intermediaries are delivering information to users 
such as state government

Use and interpretation of climate data are dictated 
by the relationships between users and data 
providers and/or intermediaries

What is the best model for distributing data/
information? For example, BoM to farmer, or BoM 
to intermediaries (government/commercial etc.) to 
farmer?

Incremental change vs step change — how to deal 
with both?

BoM shares specialist non-standard products with 
third parties for industry-specific forecasts

Dodgy climate consultancies exist and operate

University and industry training on climate science 
needs to be examined

Insurance needs to be examined for consultancies 
that bear a risk from climate and climate change 
such as drainage design from return periods 
building and road design

Graphical interface on BoM website much better 
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Climate information is well used by the agricultural 
sector

Other industries do not see immediate impact — rail 
lines on mining — timing of impacts needs to be 
examined

Interest and engagement is determined by the 
immediacy of impact

Climate data are used for long-term decision-making 
— short term decision-making horizons  aligning 
the information with the decision-makers’ time 
horizon?

Changing perceptions and expectations of users and 
community may change over time

Do not talk about climate change or global warming: 
framing of the language is important, and psychology  
is important

Farmers have to understand uncertainty on risks — 
but still want certainty

Farmers deal with variability better than others — they 
need to for survival

Information should involve more pictures and 
fewer words — this will improve adaptation — 
see Climatedogs website at www.dpi.vic.gov.au/
agriculture/farming-management/weather-climate/
understanding-weather-and-climate/climatedogs

Accessibility vs economics

What decision-making? Range of models output

Agriculture is very diverse

Competition among farmers decreases disclosure of 
information

Farmers have adapted using climate data to become 
the best adapters

Identify source of information

Educating to take advantage of the information and 
resources available from BoM and other providers of 
climate data and other information 

Agricultural sector is the greatest user (not share)

Climate information to keep sustainability (make 
available to all)

Advantage — access to information; risk management 
— warranty, range of crops (weather derivatives)

Time frames — short means the next two seasons; 
long means buy up land closer to the poles

Knowledge equity

More effort for long term — towns must be accessible 
long term e.g. Hay, Echuca

More organised farmers

Need decent internet connection

Longer term projects required for changing 
enterprises e.g. grape producers moving

Need decadal variability digested for farmers — use 
intermediaries — private consultants play a key role 
here

Parts of world cannot make projections reliably, while 
other areas can speak with confidence

Farmers do not want just average figures — more 
targeted probabilities present challenges and new 
presentation options are being developed

Climate information is commonly used but not 
always appropriately used e.g. extreme events — 
misguided decisions

Communication — not everyone is comfortable with 
the BoM website

Complexity — how to convert, incorporate and 
integrate the information into policy decision-making 
— often looking for one data point

Scientists are not always clear about communicating 
variability combined with inherent uncertainty



56

Bushfire
Issues around staff and individual liabilities

Capability — need to grow — agency staff and public 
‘warnees’

Prepared for ‘scale’ of response if events become 
bigger?

Be aware of maladaptation; i.e. if agencies are better 
prepared will the public put more faith in them?

Will we learn and prepare for ‘one extreme event at 
a time’?

Differences between climate information and 
services (agencies = good, public = not good 
enough) and what people actually do (behaviour)

Make the most of adaptation windows after major 
events (i.e. when government and public are 
receptive and money available)

Information — can be there, but may not be 
recognised. How to communicate? Who is the 
authority?

Climate effects — link climate to fire, averages or 
extremes? What threshold is important? How will 
other things change (e.g. biodiversity)?

Define one authority, for example the Country Fire 
Authority (CFA), for fire information

Communication (interagency and with public) 
during bushfire, before and after and during non-
standard operating conditions

Provision of real-time warnings and weather 
information during an extreme event

Public expectation of weather warnings following 
(vs before) a major event (e.g. bushfires post-2009, 
floods post-2011)

Communicating and understanding warnings 
e.g. new scales, new messages, too many signs, 
alternative media (e.g. apps, social media)

If public warnings are not very effective, does this 
mean we need to consider forced evacuation? 
Based on what climate or weather prediction and 
information?

Information at different time scales — strategic 
(long range), tactical (seasonal), warning (1–2 days 
a week), and management of a crisis (real-time)

Conflict between information and warnings issued 
vs validation with own observation and experience

Mentality of assuming someone else will fix the 
problem and rescue you

Does information or warning have to be 
personalised and specific and in language 
understandable to the receiver? For example, text 
messages using appropriate language

Do people need warnings multiple times from 
multiple sources?

Can climate scientists provide the types of 
projections bushfire managers want? For example, 
change in number of lightning strikes in dry weather

Information not being used — Royal Commission 
for Victoria Bushfires

Black Saturday an anomaly

Bushfires are unexplainable and random events 
— mitigation activities for reducing fuel load (asset 
protection)

Other drivers — amenity value, mitigation against 
bushfire protection

Most ‘warnees’ have really conflicted 
understanding of the science of bushfires

Climate change a trend, bushfires as an episode — 
probably a longer term trend

Frequency an extremity

Climate change is not a bushfire BBQ stopper — 
there is scepticism about the link

Agencies should do more interpretation for people 
— give better warnings
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Information is required for decision-making but 
people do not seem to make rational decisions

All the best warnings were given — people did not 
take notice

How many times do warnings lead to fires?

Should people be ordered to leave?

People moving into areas do not have a culture of 
understanding fire

Perhaps if too much information is given, people will 
tend to stay too long

Do warnings need to be more local?

Role for climate services information in aftermath 
e.g. relating to rebuilding

People listen most carefully after the event — at 
that time they might pick up the climate change 
message

Anchor climate information on a major event

‘Uncertainty’ means different thing to scientists and 
general public

Checklists are needed to react in emergency 
situations

We think climate information is being used to inform 
decision-making, but the problem is whether the 
public takes notice of the warnings

Typically, the DSE people watching for the risk of 
fires interpret BoM data as well as making their own 
observations

DSE people are trained and understand statistical 
and graphical data

It all comes down to again whether the warnings are 
listened to by the public

The window of opportunity open for fire and warning 
planners is VITAL!

Prelogistic work into planned bushfires is also vital; 
e.g. wind has to be in the right direction and weather 
and personnel available can limit this

We think now that after the Black Saturday fires, 
current information is being taken more seriously 
and climate outlooks are being taken into account

The BoM is always improving its weather and climate 
information regarding bushfires — it all comes down 
to how the information connects with certain people, 
such as through radio, TV and newspapers

In 1983 a large area of Aireys Inlet was burnt but 
only 10% of the residents there would remember the 
event

Adaptation — never give up on getting the message 
out — use ENSO forecasts to plan backburns and 
reduce fuel load

Part of the problem is communicating what 
resources we need from Treasury
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Recommendations to  
improve climate services

Individual participants offered recommendations, which are quoted here.

‘Clarification of and agreement to roles and 
responsibilities in interpreting and applying climate 
change adaptation information — there seems to be 
sufficient info out there, [but] it is how it is applied or 
communicated that needs to be improved.’

‘Changes to seasonal/climate forecasting — it needs to 
be upscaled in terms of more maps being produced by 
the BoM, which the general public could access, that 
explain what the current projections [are] for climate 
change in affecting rainfall, temperatures etc. But this 
would most likely involve more manpower in the BoM’s 
climate section, therefore more funding from the federal 
government is needed! ([Use] social media!)’

‘Climate info  complex social science  decision-
making.’

‘Bureau of Meteorology convenes annual meetings of 
state government users of climate information to help 
better align services with needs.’

‘Deliver climate information in the language and modes 
people like to use.’

‘People need to hear things three times and from three 
different sources. Coordinated by state government.’

‘More diverse communication mediums — need to look at 
communication models — [must be] fit for purpose and 
users. Feedback loops.’

‘Take a long-term view of providing information to 
encourage individuals to take more responsibility. 
Information flows are critical. Regional bodies should 
do it (ask climate change services to provide long-term 
information).’

‘Empower stakeholders to take responsibility to access 
climate information — it will be beneficial to them.’

‘Need greater interaction between end users and service 
providers regarding interpretation, needs etc.’

‘More institutional efforts should be made to better 
communicate the variability and uncertainty of the 
projected climate change for decision-makers and the 
other end users.’

‘People need the same information in different formats 
from the BoM.’

‘Need to focus on the “customer” to effectively use 
information.’

‘Improve information provision via more coordinated 
approach [among] levels of government — state 
government should have [a] coordination role.’

‘More pictures, less text. Everyone (You).’

‘Develop relationships with farmers to increase trust in 
information and increase relevance of info.’

‘A central agency which synthesises and summarises 
climate prediction information for ‘the general lay member 
of the public,’ which then has portals/links to the various, 
special-purpose organisations data presentations.’

‘Improve the communication of climate variability/change 
information.’

‘Simple, accessible product, designed with users in mind, 
on things that matter to them, that helps them make 
decisions to adapt to the future!’
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‘Communicate by Design. Design to Communicate.’

‘Consequences should be better recorded. Changes 
should be better recorded.’

‘Have climate scientists speaking more frequently 
and widely about addressing managing risk of climate 
variability and climate change via the use of financial 
market tools such as weather and climate derivatives.’

‘Natural events [and] disasters should be taught as a 
subject [in] schools.’

‘More info on climate analogues and return periods 
related to past historical extremes by CAWCR (BoM and 
CSIRO) and communication of this.’

‘Relate climate change info more strongly to current 
extreme events.’

‘Clarify role of BoM and/or intermediaries in the analysis 
and interpretation of climate data.’

‘Better 3–6-month rainfall estimates with uncertainty 
estimates.’

‘Develop formalised communication plans [and] channels 
for specific information types.’

‘Climate information should be properly translated and 
transmitted at all different levels (national, state and local 
level[s]).’
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Participant evaluation

Question Tally Comments

Question 1: Which of the following best 
describes your affiliation?

Government (federal) 0

Government (state) 6

Government (local) 1

Industry 2

University/other higher education 7

Other — please specify 1 Non-government organisation (NGO)

Question 2: Why did you attend the think tank?

To present 4

To network 7

To represent a workplace 5

For personal interest 4

Professional development 6

Other — please specify 1 All of the above

Question 3: Which sessions did you attend?

Introductions and burning questions 17

International developments in climate services 16

Case study on agriculture 16

Case study on bushfire 16

Case study on floods 16

Summary and review 14

Next steps 15

Question 4: How would you rate the scope and 
relevance of the issues discussed at the think 
tank?

Neither good nor poor 1

Good 11

Excellent 5

Question 5: How would you rate the level of 
opportunity that you had to contribute to the 
think tank?

Fair 4

Good 5

Excellent 8



62

Question Tally Comments

Question 6: How would you rate the level of 
discussion and input from participants at the 
think tank?

Poor 1

Undecided 0

Fair 2

Good 8

Excellent 6

Question 7: Did the think tank improve your 
understanding of the role of the Bureau 
of Meteorology in the provision of climate 
information that is relevant for long-term 
planning and for early warning of climate risks?

Disagree 2

Neither agree nor disagree 1

Agree 11

Strongly agree 3

Question 8: Were there any issues that you 
felt should have been included / given more 
attention by the think tank?

More holistic or integrated approach to discussing the 
issues, to better reflect the interconnected nature of 
climate change impacts

User needs — it was very BoM/government-focused, 
and I would have liked to have heard from CSIRO about 
climate projections — most important piece of puzzle for 
adaptation

BoM structure and services for climate risks

Past experience in use of climate services

Who should carry forward — I might have missed [this] 
because [I] had to leave

Needed to test the assumption that all clients want 
services — e.g. many may want data

Question 9: Were you introduced to any people, 
organisations or projects at the think tank 
that may assist you to improve your/your 
organisation’s adaptive response to climate 
change?

Good to meet local government people on the ‘front line’

Very impressed with the agriculture contribution

Yes 12

No 2

Please comment 2
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Question 10: Which aspects of the think tank  
did you find most useful?

Meeting new contacts

The key elements were it was around developing some 
practical services with a bunch of people at the coalface 
and not just academics

Presentations of Graeme Anderson, Andrew Watkins and 
Dongryeol Ryu

Questions think tank groups were asked to respond to 
were pertinent

BoM presentations were engaging and clearly relevant to 
topic

Brainstorming useability of data for adaptation planning in 
different sectors

Discussions

Presentation by David Walland

‘Burning question’

Meeting the cross-section of people interested in the 
topic

Meeting others — the agriculture session was most 
relevant to me and my work

Overviews and Rod’s overall conduct of the discussion 
process

Topics and opportunities to talk to and listen to others

Table conversations

Robust discussion

Networking

Well-balanced program
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Question 11: Which aspects of the think tank 
did you find least useful?

Sometimes the adaptation research space can get lost 
in academia and I congratulate this VCCCAR event for 
bringing together people across the spectrum and looking 
at real issues now

Writing on butcher’s paper — since we didn’t actually 
present to what we had written, perhaps there can be 
more modern ways of scribing, such as a team member 
typing on a laptop

Discussion and feedback from participants not particularly 
targeted or extensive — I didn’t feel we were providing 
useful responses to guide services and policy, etc.

Too many presentations from BoM, perhaps too much 
focus on NRM and not enough on adaptation planning 
for urban systems or service delivery — too little focus 
on climate projections or limitations of satellite rainfall 
presentation

Presentations on research people were doing, in a level of 
detail that focused on selling their own work, rather than 
the bigger picture

It was all too short! We could have spent a day on each of 
the case studies

I found the time to delve into things as a small group 
frustratingly short — you just start to talk and then it was 
time to come back together — a perennial issue for such 
events I am sure

The butcher’s paper stage

No water on the tables!

None of it was all useful

I was surprised that there was not a land use planning 
theme

Question 12: Did you think the number and mix 
of participants and presenters was appropriate?

Right number — overly heavy representation from BoM 
and state government — what about private industry, other 
councils, the community, NGOs etc?

Possibly could have fewer presenters — it worked well 
though

There was only one female presenter when about one-
third of the room was women

Could have had a few more from the industry side — also 
something on the economics of climate service provision 
and application

Yes, given the specific identification of the agricultural 
sector
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Question 13: Do you have any suggestions 
of groups or people that didn’t attend the 
workshop that would be interested in future 
work in this area? Please put names here.

Science education

Victorian State Government department representation 
should have been stronger

More State Government representatives

Probably local governments, particularly regional

Yes, same sort of workshops but with other sectors, e.g. 
local government, infrastructure

More state government representatives would have been 
useful

Question 14: Overall, how would you assess 
the value and importance of the Climate 
services for adaptation in Victoria think tank as 
a forum to discuss climate adaptation issues?

Poor 1

Undecided 2

Fair 3

Good 7

Excellent 4

Question 15: Do you have any other comments/
suggestions regarding the Climate services for 
adaptation in Victoria think tank that may assist 
with planning future events?

Getting together the right people at the right time — and 
involving more with users

Was too structured — try an un-conference format for the 
afternoon

Keep the same facilitator — Rod was great

A slightly more formal ‘big picture’ view of VCCCAR and the 
BoM at the beginning would have been helpful

Format of whole day very good — good introductory 
speakers, good chance to talk to others, good selection of 
attendees who could make a contribution

A theme on planning, a theme on communication and a 
theme on delivery pathways

The focus was on climate services not on adaptation per se
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