CRC for Climate
and Weather Risk
Technologies
Business confidence in a
climate of uncertainty

OUR MISSION

The Cooperative Research Centre for
Climate and Weather Risk Technologies (CRC for CWRT)
proposes to increase the wealth, safety and well-being
of Australian and international businesses, government
agencies and communities by turning existing and new
climate and weather science into applied risk management
technologies, practices and tools.
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THE VISION
Saving lives, protecting assets,
cutting costs, increasing profits

High-impact weather: severe
thunderstorms, heatwaves, bushfires,
floods and droughts; they cost money
and lives, and with climate change,
they may become more frequent
and/or more severe in many sectors.
Managing risk in a changing climate
The development of new technologies to deal with
extreme weather events in the context of climate change
is essential for the safety of Australia’s economy and
its people, as Australia’s Chief Scientist Penny Sackett
recently warned.
The Cooperative Research Centre for Climate and
Weather Risk Technologies (CRC for CWRT) proposes
to do just this, working with world-leading international
partners to develop tools and products that help
business, industry and government agencies mitigate
the impacts of extreme weather events in the context
of climate change.
The CRC for CWRT will undertake research in order
to create practical tools that can assist aviation, energy,
insurance, legal, mining, health and other sectors
to manage risk in ways that would not otherwise
be conceived.
The research is aimed at enabling decisions through
rigorous analysis and the application of world-leading
science. Integrity in the application of science, effective
communication and understanding of business needs
will be core attributes of the CRC.
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Our mission is to increase the
wealth, safety and well-being of
Australian and international businesses
and communities by turning climate
and weather science into applied
risk management technologies,
practices and tools.
The CRC for CWRT will be an industrial incubator for
new ideas, not one of blue sky research, but generating
innovation through the union of disparate commercial
and academic endeavours.
It will be a world-class centre of climate and weather
risk expertise with a core business of research,
commercialisation, education and training.
By increasing knowledge and improving its application,
the CRC for CWRT envisages a nation better able to
manage to respond to the challenges of climate change
and high impact weather.

When we’re working on these sorts of long-lived
projects, we need to make sure we factor in the
risks of climate change, the risk that there might be
changes in our weather.
Penny Wong, Minister for Climate Change,
Energy Efficiency and Water, 4 March 2010

THE BENEFITS

US$bn
200

Economic modelling reveals
the promise of a major return

180
160
140

Global number of natural catastrophes 1980 to 2009.

(Source: Munich Re) 120

1,000

100
Geophysical events:
Earthquake, volcanic eruption

800

Meteorological events:
Tropical storm, winter storm, severe
weather, hail,tornado, local storms

600

Hydrological events:
River flood, flash flood, storm surge,
mass movement (landslide)

400
200

80
60
40
20
0

195

Climatological events:
Heat wave, freeze, wildland
fire, drought

0
1980

1984

1988

1992

1996

2000

2004

2008

Those businesses in the energy,
Practical tools, processes
aviation, insurance, legal, mining, and
and technologies
that
Severe droughts
health sectors, in particular, also want
7
can reduce
the financial
better decision-making processes
impact of high impact Qld flood; and technologies to support their risk
6
Bushfires VIC/SA
management strategies.
weather,
such as severe
storms,5 floods, cyclones,
An independent economic modelling
study reveals that a ten-year
and heatwaves.
Newcastle EQ
4

The potential for a
$1.68 billion
windfall
3
Industry, business and government
all stand to
2 incur enormous
financial burdens without the
appropriate warnings and tools
1
to face climate
change and
increasingly severe weather.

investment of $160 million
Sydneyin the
CRC for Climate & Weather
hailstorm Risk
Technologies could deliver at least a
$1.68 billion return modelled over 10
years by reducing the impact of:

Ten-year average

For each event type, a typical
cost of an event was combined
with an estimated frequency to
Drought NZ
US$bn
generate an average annual
cost of
NSW ECL
200 frequency
event type. The future
hailthe
Syd/Can
and severity were adjusted
to
180
accommodate predicted changes
160 This
sourced from the literature.
estimate is preliminary and based
140
on the types of output that the CRC
for CWRT might generate
120 and how
Qld floods
effective that might be in ameliorating
100
the cost of the event type.

The independent study80
was
undertaken by SPP Consulting.
60
It is a useful starting point in
• Precipitation (floods);
40 the
understanding the benefits
• Tropical cyclones;
CRC for CWRT might deliver, and
20
provides an indicative value for its
• Storm/sea surge/inundation; and
There is a need for tools that assist
work. During the application
process
0
• Storms (heavy
1990
1995 rain, hail,
2000snow).
2005
1985
businesses, 1980
government and
CRC for CWRT will undertake
1950specific
1955
communities to Overall
be more
resilient,
modelling of prospective benefit:cost
losses
(US$bn, 2009 values)
flexible and adaptable
an (US$bn, 2009 values)
for each of its planned outputs.
Insured in
losses
environment of extreme weather
events and a changing climate.
• H
 eatwave (heat-related death, fires,
loss of productivity);

PAGE // 5
Business confidence in a climate of uncertainty

19

“Turbulence is the leading cause
of in-flight injuries.”
Civil Aviation Safety Authority website, February 2010

Case study: AVIATION
Radar systems that make flying even safer
The aviation industry is particularly vulnerable to high
impact weather events. This is from the perspective
of both the airline companies and the airport traffic
management authorities.
Improved logistical management, based on better nearto real-time data, can reduce accidents (including injuries
to passengers associated with turbulence), fuel bills
and excessive carbon emissions.
The development of conservative risk management
strategies using this data could make flying safer
for passengers and more efficient for airlines and
aviation authorities.

The proposed CRC for CWRT will capitalise on new
and emerging technologies that hold the promise of
benefits to the aviation sector. Prospective projects
for the new CRC include:
• Research

into electronic engineering
and miniaturisation;
• P
 lacement of sophisticated weather
radar systems; and
• Integration of technology into airline and
air traffic services planning.

“Thunderstorms cause at least 20% of
aircraft encounters with turbulence at
cruising altitudes.”
University Corporation of Atmospheric
Research website, December 2008.

A SMOOTH
FLIGHT:
Sophisticated
weather radar
technology
promises to warn
pilots earlier of
storm-induced
turbulence
generated by
weather activity
far from their
flight path.
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THE FOCUS
Capitalising on existing research,
creating new knowledge and tools

Addressing gaps between
climate change and
weather research and
technologies will provide
benefits for the economic,
environmental and social
health of Australia and
CRC partner countries.
Adding value to what
we already know
Cooperative Research Centres
(CRCs) are engines of innovation
for Australia. An initiative of the
Australian Government, CRCs bring
together the best scientific minds
from research and industry to
work as a team.
Together, and driven by the needs of
the end-user, they turn research results
into products, services and technologies
and address national priorities within a
local and global context.
The gap which the CRC for Climate
& Weather Risk Technologies seeks
to address is the need of business,
industry and government to build
resilience to severe weather in the
context of climate change.
Extensive research into weather
and climate change is underway
through flagship programs at
leading institutions, such as the
CSIRO and Bureau of Meteorology
in Australia, the Met Office in the
UK and the National Center for

Atmospheric Research in the US.
Yet an opportunity exists to add value
to this work by developing existing
research and technologies into
practical, decision-making tools and
processes that enable organisations
to better manage the risks associated
with a changing climate and severe
weather conditions.
This opportunity for applied research
by the proposed CRC for CWRT falls
into three broad environments which
provide the niche for the
CRC’s business:
• Corporate & Financial Risk;
• Industry, Logistics &
Public Safety Risk; and
• Community & Household Risk.

Financial
The CRC for CWRT will engage with
insurance agencies, banks, commercial
investors and emerging markets to
ensure key areas of financial risk are
addressed. There will be a focus on
improved decision-making to limit the
risks associated with climate change
and extreme weather events. Possible
projects could include:
• N
 ew insurance products and
premium assessments in advance
of probable events;
• Improved databases upon which
to develop historical risk analyses;
• Identification of key climate risks
to financial investments; and

Industry
Government, businesses and
institutions will have the opportunity
to work closely with the CRC for
CWRT to develop tools and solutions
for dealing with land and water,
infrastructure, food production,
mining, manufacturing and resource
competition. Among the projects that
could focus on mitigating damage to
infrastructure and resources are:
• B
 etter business decision
processes based on the world’s
strongest climate and weather
models; and
• B
 usiness systems for water
authorities and industry groups
to manage the impacts of climate
and weather on their business
and develop more resilient
management systems.

In Australia, 19 out
of the 20 largest
property insurance
losses since 1967 have
been weather related,
the largest being the
April 1999 Sydney
hailstorm ($A2 billion in
2005 dollars).
Australian Business Roundtable
on Climate Change, April 2006.

• Improved decision-making
systems for extreme events.
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KEY PEOPLE
A world-class research team with complementary skills and expertise

Professor Roger Stone
Acting CEO and Chief Scientist
Roger Stone is the Director and
Professor in the Australian Centre
for Sustainable Catchments at
University of Southern Queensland’s
Toowoomba campus. Professor
Roger Stone has over 30 years
background in both operational
aviation meteorology and climate
application research. He is a Fellow
of the Royal Meteorological Society
and has published widely, including,
most notably, manuscripts in the
journal Nature, The Philosophical
Transactions of the Royal Society,
Journal of Climate, and numerous
United Nations technical publications.
Roger has a 1st Class Honours
Degree and PhD (University of
Queensland), as well as a Diploma
of Applied Science. His research
interests include weather and climate
modelling, drought research, severe
weather research and integrated
climate-agricultural-financial-water
resource modelling.

Professor Richard Price
Chairman of the CRC for
CWRT Committee

Richard is Managing Director of
Kiri-ganai Research Pty Ltd, a
successful social and environmental
research company based in
Canberra. He is also an Adjunct
Professor at the University of
Southern Queensland and an
Adjunct Fellow at the Australian
National University. In 1992 Richard
established Australia’s Managing
Climate Variability Program, which
remains the largest climate research
program of Australia’s rural
industries. He was instrumental in
Australia’s rural research reforms of
the ‘John Kerin’ era of the 1980s and
in the Primary Industries & Energy
R&D Act of 1989 that created 15
R&D corporations. Richard won
an Australian Banksia Award in
2008 for his oversight of the largest
on-farm biodiversity project ever
undertaken in Australia.

Dr Chris Gordon
Partner representative on the
CRC for CWRT Committee
Chris Gordon is Deputy Director
of Climate Science at the UK
Met Office Hadley Centre. He is
responsible for the development
of the Met Office’s climate
research strategy and for national/
international collaborative activities.
He obtained his PhD in Theoretical
Physics from London University and
subsequently joined the Met Office
in 1979 as a founder member of
the newly formed ocean modelling
group. He led the Met Office’s
climate ocean modelling work
for a number of years, initially at

the Hooke Institute in Oxford and
then at the Hadley Centre after
its formation in 1990. Recent past
positions have included Head of
the Government Meteorological
Research Programme and Head of
Ocean Applications. As Head of the
Met Office Hadley Centre he also
has responsibility for a growing
programme to pull through climate
research into business planning and
decision making processes.

Professor Michael Hutchinson
Partner representative on the
CRC for CWRT Committee
Michael Hutchinson arrived at the
Australian National University in
Canberra in 1987. His techniques
for the analysis and modelling of
climate and terrain are recognised
and employed worldwide. His
Australia-wide terrain and climate
models have underpinned much
of the natural resource and
environmental analysis carried
out by Australian Universities and
Government Institutions over the
past 20 years. He was awarded the
Alexander Medal by the Australian
Institute of Engineers in 1993, the
Biennial Medal for General Systems
Modelling by the Modelling and
Simulation Society of Australia 1995
and a Merit Award for creativity,
exceptional achievement and
collaboration by the Department
of Natural Resources of Canada in
2001. Michael graduated with a PhD
in Mathematics from the University
of Sydney in 1977.
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More frequent, more often: Projected changes
in hail risk (hail days per year) for 2030 and 2070.
Source: the CSIRO
Blue regions indicate a decrease in hail risk and red
regions indicate an increase in hail risk. The largehail risk for this region is projected to almost double,
increasing to 4 to 6 days per year.
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The nature of insurance and re-insurance contracts means that risk
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management horizons
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focused150°
on the next 12 months.
Historically, weather and climate risk on these timescales has been
difficult to quantify and manage, and the insurance sector has had to
develop substantial margins of error to accommodate these challenges.
Now, we may be entering a climate state in which severe thunderstorms
become somewhat less predictable, more severe and more frequent
in some key regions of Australia and globally, with significant business
implications for the insurance sector.
UK Met Office climate scientists are now working with the insurance
and re-insurance community to provide solutions that will better-inform
the risk and governance process on longer-term timescales.
An Association of British Insurers study done by the UK Met Office
has revealed that insured flood losses occurring on average once
every 100 years in the UK could rise by 30% to £5.4 billion for a global
temperature rise of 4°C. Under current natural climate variations the
average annual insured wind losses for the UK could rise by 25% to
£827 million.
Under such conditions a more reliable outlook for extreme weather
events is necessary for insurers and re-insurers to set competitive
premiums and manage the increasing risks to their businesses.
The CRC for CWRT will capitalise on new and emerging
technologies that hold the promise of better informing the
insurance and re-insurance sectors, including:
• Adapting risk models to accommodate the changing climate;
• A
 ssessing the increased vulnerability of modern societies
and technologies to natural hazards;
• R
 ecognising the higher risks for populations in
extremely exposed regions;
• M
 anaging the increased insurance density
caused by higher standards of living.
(left) Managing the risk: Under changing climactic conditions a more
reliable outlook for extreme weather events is necessary, in order for
insurers and re-insurers to set competitive premiums.
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THE OPPORTUNITY
Global alliance pursues local
solutions to a costly problem

The recognition of a
changing climate has
significantly focussed the
attention of businesses
and governments
worldwide on the
enormous economic
implications.

The founding partners are:

Founding partners seek
world-class partnerships

The world-class expertise and science
of the foundation partners promises
to add value to other institutions
and programs in Australia and
worldwide involved in climate and
weather research.

Globally, 37 of the 40 largest insured
losses from natural catastrophes
since 1970 have been weather-related.
There is an urgent need to better
quantify potentially increasing risk
of such extreme global events.
As a result, there is growing support
for research that links understanding
of the dynamics of climate change
and extreme weather to business
decision-making processes and
underpins national and international
strategies to mitigate their impact.
The CRC for Climate & Weather Risk
Technologies will draw on the most
able scientific expertise from national
and international partners, from the
private and public sectors, to carry out
research, education and training that
will support these strategies.
The founding partners of the CRC for
CWRT are based at leading research
centres in Australia, the United
Kingdom and the United States, and,
as such, represent an international
research consortium.

• U
 niversity of Southern
Queensland (USQ);
• U
 K Government Met Office Hadley
Centre for Climate Research (UKMO);
• A
 ustralian National
University (ANU); and
• U
 S National Center for Atmospheric
Research (NCAR).

Those activities of the CRC which may
be of interest to other parties include:
• B
 etter quantification and
communication of weather
and climate risk by expanding
the user value of weather and
climate services;
• G
 reatly improved quantification
of the detailed threat and
associated vulnerability of the
Australian community under
climate change; and
• T
 argeted applications of forecasts
to aid decision making in industry
and government, including
improved dialogue with specialised
users of forecasts.
The University of South Queensland
is undertaking a consultation process
to gauge interest from potential
partners and gain their views on the
approach that has been outlined in
this publication.

According to modelling by the CSIRO, the
risk of extreme weather events, such as
this hail storm in Melbourne during March
2010, is likely to increase and become
more widespread. (Source: The Herald
and Weekly Times).

Investment opportunities are available
to fund research; technology design
and development; commercialisation
and utilisation activities; education
(including a PhD program), training
and community life-long learning
activities; and communication
activities of the CRC. CRC investment
opportunities provide excellent value
for money because they are able to
leverage individual contributions with
other resources of the CRC, including
generous grant funding from the
CRC Program.
Participation in and commitment
to the CRC may be at several levels:
• A
 core partner to the CRC
involved in providing research
and associated activities, being
a signatory to the lead agency
agreement; and investing in and
having a share of benefits from
intellectual property and any profits;
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”The total economic cost of Hurricane Katrina
in 2005 is estimated at US$135 billion,
including up to US$45 billion insured losses.”
Australian Business Roundtable on Climate Change, April 2006

Partner commitments may be for some or all of the
grant period (expected to be 1 July 2011 to 30
June 2021). The application will be seeking up to
$45 million (approximately $4.5 million per year over
10 years) in funding from the CRC Program. The bid
team is seeking joint investment of around the same
order from prospective partners.

• A
 n associate partner of the CRC involved in a
specific project or activity with investment in that
activity and having a share of benefits from
intellectual property or any profits;
• A
 n active stakeholder involved in place-based
research and activities;
• A
 registered user or adopter of research and
development or other outputs of the CRC; and

Already Australian and international institutions and
companies have shown strong interest in this CRC,
and an application for its establishment will compete
in the Australian Government’s 2010 Round of CRC
applications for deployment in July 2011.

• A sponsor of the CRC’s activities and products.
Firm commitments of cash and/or in-kind contributions
are required from prospective partners that will at least
match the amount of funding sought from the CRC
Program over the life of the grant.

Overall and insured losses from great natural catastrophes, 1950-2009;
in 2009, US$50 billion overall, US$22bn insured

(Source: Munich Re)
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THE APPROACH
Integrated programs designed to deliver practical applications

There is a strategy for
matching the capabilities
of new and existing
tools, processes and
technologies with wellestablished industry and
commercial needs.

CRC for Climate & Weather Risk Technologies
Increasing profits, cutting costs, protecting assets, saving lives
Program 1 :
Financial
Risk Tools

Program 3 :
Community & Public
Safety Risk Tools

Program 2 :
Industry and
Logistics
Risk Tools

Analysing and translating climate and weather science

Building pathways for
real-world adoption
There are several business models
for Cooperative Research Centres
in Australia.
The model for the CRC for Climate
& Weather Risk Technologies is a
researcher-led model with a focus
on making new and emerging
technologies practical for use in
several industry sectors.
Under this model, the research needs
of defined industry sectors – for
example, aviation, energy, insurance,
mining, health and planning – are
being used to focus the objectives of
the CRC. Liaison with end-users has
assisted to refine both the focus of the
CRC and define industry needs.

Decision science, climate law & institutional frameworks
Climate and weather risk education and training

This includes corporate and social
responsibility, insurance, lending and
investments as well as climate law
Towards this, the CRC will engage
with insurance and re-insurance
agencies, lending practitioners,
commercial investments and emerging
markets to ensure the identified areas
are addressed appropriately.

Program 2: Industry, Logistics
& Public Safety Risk Tools

The CRC for CWRT will facilitate
industry’s use of services and
products when making short-term
decisions and planning longer-term
strategies via two integrated
programs of engagement.

This program is concerned with
engineering and associated aspects
related to mining, the energy industry,
airline fuel management systems,
emergency services, especially involving
development of engineering solutions to
climate and weather risk management
and adaptation issues. Importantly,
underpinning the three programs of
focus are three scientific pathways.

Program 1: Corporate &
Financial Risk Tools

Program 3: Community &
Household Risk Tools

This program researches fiduciary risk
– essentially, financial and legal risk,
particularly in relation to governance
and operational responsibilities.

This program is concerned with the
risks that communities and individuals
need to take responsibility for, as well
as the risks health and food-related

industries face in dealing with food,
nutritional and health security.

Pathways
Under the first of three pathways,
scientists will study weather and
climate risk data to interpret and tailor
forecasts for the range of end-users
identified under each Program.
Under the second pathway the focus
is on integrated systems modelling,
community engagement in climate and
weather-related decisions, especially
those decisions associated with
forecasts and projections related to
high impact weather events, seasonal
and decadal climate systems and
climate change. Legal aspects related to
industry and government interventions
and policy are also highlighted.
Under the third pathway, emerging
resilient, flexible and adaptable
tools and the associated research
intelligence behind them will provide
a powerful basis for educating and
training emerging scientists and
skilling future professionals in the area
of climate and weather risk.
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Case study: ENERGY

Securing energy supply into the future
With ever-warmer seasons in the United Kingdom historical
records and return periods are misguiding when looking at
climate and weather events in the future.
Energy companies know they need a better estimate of what to
expect for the coming years to make operational and strategic
business-critical decisions which will sustain supply in the future.
In 2006, the UK’s Met Office and three leading energy
companies launched a scoping study into climate change and
its potential impacts on the nation’s energy industry.
The first national attempt of its kind, the study sought to identify
how climate change would affect energy generation, distribution
and transmission, as well as demand. It revealed some initial
indicators of potential climate change impacts over the next
100 years, and identified areas for further research.
As a result, an industry-funded project - EP2 - was set up,
bringing together 11 UK energy companies to focus on the
priorities the study had identified. Climate scientists and experts
from the industry worked together to develop tools and strategies
to accommodate these changes.
The outcomes from the project include the:
• D
 evelopment of innovative new techniques that apply climate
models to energy applications so that the industry is better
placed to adapt to climate change;
• Investigation of future wind resource, enabling the industry to
understand the continued uncertainty of future wind power.
This will assist risk management and investment decisions;
• M
 odelling of future soil conditions and their impact on cables
so that companies can understand the cost and benefits of
installing cables for a more resilient future network; and
• B
 uilding of a tool to enable UK coastal and marine sites of
interest to be screened to assess if sea levels rise should be
considered in more detail.
Sustaining supply: Under a changing climate the risk
profile for transformers will be affected and design
thresholds of temperature will be exceeded more often.
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CONTACTS

Professor Roger Stone

Director, Australian Centre for Sustainable
Catchments,University of Southern
Queensland, Toowoomba, Queensland.
Phone: +61 7 4631 2736
Email: roger.stone@usq.edu.au
Acting CEO and Chief Scientist for
the CRC for CWRT

Professor Richard Price

Managing Director, Kiri-ganai Research,
Canberra, ACT
Phone: +61 2 6295 6300
Email: richard.price@kiri-ganai.com.au
Chairman of the CRC for CWRT Committee

Flood damage Lismore

Professor Steve Dovers

Fenner School for Environment and Society
Australian National University, Canberra, ACT
Email: steve.dovers@anu.edu.au
Consultant to the CRC for CWRT Committee

Mr Tony Hill

Capital Consulting, Canberra, ACT
Phone: +61 2 6257 5544
Email: md@capitalconsulting.com.au

Cyclone damage to road infrastructure

Program Manager for the CRC
for CWRT Committee

Hailstorm damage to cabbage crops
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